








to life in western states and doing good business. Large diameter cast-in-
place pipe is now being laid in sizes ranging from 24 to 60 inches in dia-
meter for the use of irrigation districts and companies with large flows of
water to handle.

Lining of irrigation ditches is taking place everywhere. The use of
concrete linings using the slip-form method is making great strides partic-
ularly in the Southwest. The cheapness of cost and the rapidity with which
it can be constructed has an appeal for the irrigator. Little or no hand-
work is required as the form operating as a combination screed and trowel :
strikes off the concrete to the desired thickness and imparts to it a smooth
finish as it moves along.

There has always been need for a type of ditch lining which is rela~
tively low in cost, durable and yet flexible enough to use even under un-
stable earth conditions. The Agricultural Research Service, under the
guidance of Mr. Lauritzen at Logan, Utah, and with the cooperation of the
Indian Jute Mills Absociation and the Flintkote Company of New York have
in the process of development a lining which is prefabricated of strong
burlap and a special type of asphalt. It is in strips about 33 inches wide,
is not tacky and can be joined by heating with a blow-torch. It can be
quickly placed in a ditch with inexperienced help. Experimental installa-
tions seem to hold good promise of a lining which can be installed and used
TUnder conditions in which less flexible linings would fail.

There are now available many types and sizes of plastic, rubber, and
canvas surface pipes for convenient and economical transportation of water.
These can be used from pump or ditch outlet to any part of a cultivated
field. It has been shown that a butyl ryubber pipe will withstand consider-
able static pressure. Light, metal surface pipe has been gaining in popu-
larity in almost all irrigated areas.

Improving Application Methods

Good application methods begin with the choice of the right system for
site conditions of the land to be irrigated. If conditions call for a sprin-
kler system good results can probably not be had with surface methods. Pre-
paration of good conservation maps of the area is a good start., Soil topo-
graphy, quality and quantity of water supply, and type of crops to be grown
are all important factors to be taken into consideration.

Good water use for surface methods begins with good land preparation.
Modexrn methods of land grading often permit the use of large flows of water
on border strips and furrows alike with little or no land slope. Where soil
and other conditions permit, quick flooding of the surface to pre-determined
depths makes for good efficiency of both labor and water. Water enters the
soil uniformly over the entire flooded area and, if properly regulated, will
fill the soil to field capacity through the root zome of the crop. This
method is being used even in areas of high average annual rainfall but where
irrigation is necessary due to protracted, summer drouth periods.

Bench leveling on lands with natural slope is a great step to water and
soil conservation. It is possible with it to conserve almost all natural
rainfall, control irrigation water so that no erosion or run-off occurs and
high application efficiencies are obtained with a minimum of labor.
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The Fort Sumner Project in New Mexico is a fine example of what can
be done with proper land preparation, large delivery heads of water, and
lined ditches. A story could be written about almost every farm on the
project. It could tell of the water waste and labor of the old, weed in-
fested ditches where now highly efficient irrigation is done with a mini-
mum of labor. The same water volume which barely served the 6,500 project
acres is now being used mot only for the old project but for many acres of
new land which is being developed for irrigation. Time will not permit a
discussion of the many techniques of good water application. Let it be
said that we have the knowledge but the widespread putting of that know-
ledge into use has been slow.

What of the Future

What are some of the ways that present water supplies can be extended
for future use? There are some ways with which we are all familiar:

1. Use of River Basin Developments.

Use of river basin developments such as that now being brought into
being on the Missouri will make use of water now being lost to the sea and
permit all water in the basin to be put to use where it will produce the
greatest good for the greatest number.

2. Reclamation of Sewage and Other Waste Water.

The reclamation of waste water has not been given much thought in the
times when water was plentiful. Now in areas of scarce water supply waste
water is being reclaimed. All the sewage water from the city of Lubbock,
Texas, is used for the irrigation of more than a thousand acres of land.

3. Development and Utilization of Saline Water Resources.

4, More Efficient Use of Industrial Water,

5. Increased Irrigation Efficiency on ILrrigation Projects and Famms.

6. Use of Underground Aquifers for Storage of Water Which Would
Otherwise Runoff as Waste.

7. Destruction of Phreatophytes.

8. Lining of Irrigation Canals and Ditches and Use of Pipe for Water
Transportation.

9. Appraisal of Entire Water Law and Water Right Structure.
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VALUE OF WATER FOR RECREATION AND OTHER USES

James R. Gray#

Those of you present who have had previous experiences with econo-
mists probably are bracing yourselves for a flood of values, trends, and
curves. I am happy to report to you that these will be kept to a mini-
mum. In making studies concerning recreational value of water, until
recently economists have been divided into two groups -- highly qualified
economists, those who wouldn't and less highly specialized economists who
shouldn't. Perhaps I should be included in the latter group.

Historically economists have either (1) ignored recreation in anal-
yses of water values and thus relegated it to a zero value, (2) paid lip
service to it acknowledging its presence and then proceeded to ignore it,
with the same result, (3) attempted to include recreational values only
to have them partially eliminated by federal edict, or (4) taken the bull
by the horns and provided us with some rough usuable measures. In multi-
purpose water development plans, these rough measures of recreational
values must be refined and included in the overall plan before efficient
allocations of our present water supplies can result.

Very recently the economists have bestirred themselves to the extent
of agreeing to disagree concerning measurement techniques. Some of them
have advanced to the point where studies are being made to measure dif-
ferent kinds of water values. An outstanding example of this advancement
is a New Mexico study based on a Resources for the Future grant which re-
sulted in "A Study of the Value of Water in Alternative Uses'", to be re-
leased soon. The study deals with alternative uses to which San Juan
River and Rio-Grande River waters might bé put under given sets of cir-
cumstances and the values which might be expected to result.

Why are we concerned specifically with water values in various uses?
The answer is almost too easy. We want to use them for yardsticks in al-
locating water to the competing uses. A further question would be, why
is a yardstick so important. The answer to this one is equally obvious--
because we are experiencing serious water shortages. For example, it has
been estimated that about one-quarter of our nation's population is faced
with actual water shortages or poor quality of water or both. For this
insufficient quantity or quality :of water we are paying three billion dol-
lars annually and we have invested a total of 50 billion dollars to use or
control water. During the next 50 years it is estimated that we will in-
vest an additional 75 to 100 billion dollars.l With this situation in
prospect, the economist would say that the most efficient allocation of
our money to water or any other resource would be to allocate water in
such a way so that any change in allocation would result in a net value

% Associate Agricultural Economist, New Mexico State University of Agri-
culture, Engineering and Science. University Park, New Mexico.

1 Frank, Bernard, "The Story of Water as the Story of Man", In Water,
the Yearbook of Agriculture 1955, U.S. Department of Agriculture, Wash-
ington, D. C., House Document No. 32, 84th Congress, 1955, p. 7.
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of product. We have now turned in a full circle and are up against that
"value yardstick' once more.

Given a suitable yardstick to measure value, what use can be made of
it by recreationists, irrigationists, industrialists, and others? Would
the yardstick be of help particularly to the recreationists? To answer
these questions we should understand the water situation in the West as it
is right now. There are three general situations facing western water usérs:
(1) By and large the presently usuable water in the West has been appropri-
ated, allocated, or fixed by law as personal property. This cammot be chang-
ed to any great extent except by legislative action and compensatory payments
~--a very slow process; (2) There are very great hopes that in the future usu-
able supplies of water can be increased from the total falling on the land
or is present under the land or in the seas; and (3) Some of the uses which
originally were the most advantageous use are much less so now. Although the
second and third situations offer most promise to recreationists, even the
first situation is not hopeless. Very briefly, water can and is being pur-
chased from the prior -appropriators for various uses. As will be shown later,
recreational use results in a rather high value for the amounts of water in-
volved. As regards situation (2), we are using only very small proportions
of the total water supply falling from the skies. Technological advances may
make usuable huge reservoirs from fresh and salt water areas at any time. The
third situation, changes in the future, appears to be extremely advantageous
toward increased transfers of water to recreation. In all of these situa-
tions recreational values will be needed to fix allocations of additional
water as it becomes available and to share in the costs and benefits of any
reallocations of present supplies as they are made.

Following this brief introduction and presentation of the problem, I
would like to discuss briefly with you the competitive and complementary uses
of western water, the ways in which water values are measured, the results of
these measurements in terms of present water values, and finally, some edu-
cated guesses on future western water values uses.

The use of the value yardstick for water is important mainly as water
quantity or quality is in short supply and the uses of water are highly com-
petitive. This assumes that varying quantities of water are prime requisites
for recreational use of our natural resources. This is a safe assumption.
The major uses of water in the West are irrigation, manufacturing, mining,
hydroelectric, municipal consumption, production of vegetation other than
irrigated crops, recreation and navigation. Flood control is a factor in
many of our projects.

In general, recreational use of water is complementary or has little
effect on water used in flood control projects, hydroelectric projects, pro-
duction of vegetation other than irrigated crops, and navigational uses. Réc-
reational use of water is highly competitive with irrigation industrial uses
and manufacturing. The latter use, manufacturing, is competitive from the
change-in-quality-of-water standpoint as well as consumption. Municipal
water works may permit recreational use on the watershed, sewage systems
will discourage recreational use if sewage is permitted to pollute streams
below the municipalities. Special situations exist which may reverse these
relationships. For example, irrigation may provide canals capable of pro-
ducing game fish, or flood control projects may destroy natural habitats
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of wildlife. The relationships are not always clear cut. At best we can
say that they are mostly competitive, mostly have effect, or are mostly
complementary.

Past efforts in.measuring the value of water were made largely by the
Bureau of Reclamation to justify to Congress their requests for large ap-
propriations for water developments. The Bureau used and still uses a
system called benefit~cost ratio. This was simply to estimate the bene-
fits, compute the expected costs, and express the result as a ratio. The
proposed construction with highest ratios were supposed to have received
priority. No construction was considered with an unfavorable ratio, i.e.
costs exceed benefits. Originally the Bureau included some aspects of
indirect benefits along with direct benefits in the computation. Direct
benefits are the values of increased crop production, hydroelectric power,
decreased flood damage, reduced transportation costs, etc. which would re-
sult if the development were built. Indirect or secondary benefits were
the values which would result from this increased activity indirectly by
other industries (including recreation). The Bureau classed these bene-
fits into two subcategories ~- local and national. A ruling by the Bu-
reau of the Budget required elimination of most secondary benefit calcu~
lations from the quantitative benfit-cost ratio., Economist at present
are split into two groups concerning the advisability of including sec-
ondary benefits in the benefit-cost ratio. The major arguments against
inclusion are that the measurement is difficult and should dam develop-
ment not take place in one area, business and social investments would
be made in another area and these benefits would occur anyway .

Recently, we have had several of our western states' Fish and Game
departments conduct surveys to determine what recreationists have spent
in various activities. This type of a study assumes that cash expendi-
ture approximates value, or in the language of the Bureau of Reclamation,
it assumes that the benefit-cost ratio is 1. Some of these fish and game
commission reports are open to question because groups of expenditures are
included that would occur even if those using the recreational resource
stayed at home. Also, comparisons were made with other industries to in-
dicate the value of recreation; in the comparison the expenditure for
recreation was at retail value. The values of comparative industries were
at manufacturers' prices. Refinements in techniques would tend to lower
the comparative values of recreation.

Just as serious in the cash expenditure effort is the underestima-~
tion of recreation value by assuming that value to the consumer is syn-
onymous with the price he pays. Surely an avid fisherman would be wil~
ling and able to pay several times the present fee for a fishing license.
This difference is called consumer surplus., The exclusion of consumer
surplus results in a grossly undervalued estimate.,,

The next measure of recreational value to be presented, the value-
added technique, attempts to include at least a part of this surplus,
So far, the value added technique has been the most successful in that
the technique has been applied to various areas and it is a more accu~
rate tool than the cash expenditure technique. We do have values of wa-
ter for various uses available which include cash expenditures for the
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various uses of water as well as the direct and indirect benefits that result.
The primary weakness in the technique lies in the estimation of indirect or
secondary benefits.

The final technique that I wish to discuss today is a rather complex
treatment devised by Clawson.Z2 For brevity it is called the demand curve
analysis. Clawson has applied a portion of the technique to data compiled
by the National Park Service., 1In its simplest form it is a series of sched-
ules of prices that recreationists have paid and would have to pay to visit
one or another of our natiomal parks. In his bulletin Clawson gives a six-
step procedure to measure the demand for and value of outdoor recreation.
Briefly and I am quoting directly in some cases, these are:

(1) Physical alternatives of the resource being measured should be con-
sidered and described.

(2) Social and economic setting of the proposed recreational area should
be considered, ,such as number of people at various distances from
the area, their income levels, alternative recreational likes and
dislikes of these people, etc.

() Cost of actually using the proposed new area for different types of
uses by people living at various distances should be estimated, with
costs in terms of money, time, and other benefits.

(4) Demand curves should be estimated for the most nearly similar other
areas that can be found. The demand curves may be constructed in
two ways -- directly by survey of expenditures per recreationist,
or indirectly by cost of various facilities in the recreation area,
including transportation.

(5) On the basis of these studies for the various sample areas, estimate
two types of demand curves -- one a demand curve for local residents
obviously making a trip for the sole purpose of using the recreation
area, and the second curve for distantly-located visitors who use
the area as a part of their overall vacation trip.

(6) For each major method of developing and managing the proposed new
recreation area, and for a considerable range in fees, calculate
the number of visits by zone of origin, probable expenditures for
all persoms, value added locally and within the state by their ex-
penditures; and the total fee revenue.

Clawson's technique not only will provide values, but it is an ideal in-
strument for recreation planning.

To present values of recreation and value of water for recreation and
other purposes, we must employ mainly the second and third techniques, the
cash expenditure and value added techniques. This section will present find-
ings of various studies in various parts of the country.

2 Clawson, Marion, "Methods of Measuring the Demand for and Value of Outdoor
Recreation', Resources for the Future Reprint No. 10, February, 1959.
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The Tennessee Valey Authority increased its investment in recrea-
tional facilities from $13 million in 1947 to $61 million in 1956. The
gross receipts (cash expenditures) increased from $1.8 million in 1947
to $6.9 million in 1956.3 Approximately 600 thousand surface acres of
water were involved. 1In 1956 the gross return per surface acre was ap-
proximately $11. Thé gross return was about 11 percent on investment.

One of the major efforts in attempting to place a value on water
was the value added approach of New Mexico workers in a Resources for
the Future grant of the past few years.4 Briefly, eight different mod-
els (levels of allocations to the uses in two river basins) were used.
When a high allotment was made to irrigation of about 473 thousand acre
feet of San Juan and Rio Grande water, and 37 thousand acre feet to rec-
reation, the value added per acre foot was estimated at an agricultural
value of $29 for San Juan water and $46 for Rio Grande water; a munici-
pal and industrial value of $2,800 and $3,600 per acre foot for water
in the two basing, $212 for recreation using Rio Grande water only, and
$185 for San Juan water and $1,054 per acre foot using Rio Grande water
for combined uses. Shifting the allocation to a relatively heavier
municipal and industrial use resulted in a lower range in values for
water for this purpose and the same values for agriculture and recrea-
tion.

With a different allocation of water the recreation allotment was
cut to about 19 thousand acre feet. The values added per acre foot were
estimated at $28 for agriculture in the San Juan basin, $1,800 for muni-
cipal and industrial use in the San Juan basin and $3,658 in the Rio
Grande basin, and $307 for recreational use in the Rio Grande basin.

The cash expenditure technique referred to previously has been used
by our sister state, Arizona, and by our own state. The Arizona study
indicated that $43 million was spent for hunting and fishing in 1956 com-
pared to $1.3 billion in retail sales in the state, $50 million in rent-
al income, $114 million in restaurant sales, and $264 million cash sales
of agricultural products.® No estimates were given for recreation other
than hunting and fishing and the amount of water involved in each use was
not indicated. ‘

The New Mexico Department of Game and Fish made similar estimates for
the state for 1956. They found cash expenditures for hunting and fishing
were about $31 million, versus $1.1 billion in retail sales, $479 million

3 Clawson, Marion, '"Statistics on Outdoor Recreation", Resources for the
Future, Washington D. C., April, 1958, p. 52.

4 New Mexico Special Project Committee, "Report to Resources for the Fu-
ture on the Value of Water in Alternative Uses", New Mexico Agricul-
tural Experiment Station and others, University of New Mexico, in co-
operation with Resources for the Future, Washington D. C., preliminary
draft, 1959.

5 Armstrong, W. V., "Economic Value of Hunting and Fishing in Arizona in
1956", wildlife Bul, No. 4, State of Arizona Game and Fish Department,
February 1958, pp. 26-28,
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in value of minerals, $202 million in cash sales of agricultural products,
and $129 million in retail values of personal and professional services.®

Before leaving these estimates of values or expenditures, I would like
to voice a short objection to (a) the inclusion of food as an item of ex-
penditure for hunting and fishing as hunters and fishermen buy food whether
they hunt and fish or not, and (b) comparisons of retail values in some cases
with manufacturer’s prices in other cases tend to inflate the comparative
values for the former. Even the rather careful study by the Resources for
the Future Committee in estimating hunting and fishing values made the mis-
take of including all food costs as a recreational value-added item.

Finally, what are the prospects in the future concerning use of water
for recreational purposes. We are anticipating a continued increase in popu-
lation, income, leisure, and industrial growth. With present supplies of
water, uses would be even more competitive than they are today. But we are
also anticipating an increase in our usuable suppilies of wdter. The rate of
increase in each of these two groups of items becomes important.

Johnson has indicated that the demand for farm products by 1975 is like-
ly to increase by 30 to 40 percent over 1950.7 From another study the de-
mand increase was estimated to require about a 69 percent increase in water
for irrigationo8 The demand for public water supplies for industrial use
were expected to increase by about 111 percent while the increase in self-
supplied water was estimated at a 151 percent increase. Steam-electric
power requirements were estimated to require about a 241 percent increase in
water presently allocated to this use. The overall U. S. increase in use of
water expected was 123 percent. This compares to an expected increase in
use of water of 140 percent for the Western states. Undoubtedly, New Mexico's
needs will be in the forefront of those of the Western states because of our
comparatively high rate of population increase,

We do not have estimateb of the increased need of water for recreation,
but we do have estimates of both future number of recreationists demanding
western resources and changes in the factors which affect their demands.
Clawson estimated that the trend in use of western recreational resources in
recent years has been upward by about 10 percent per year. By the year 2000
he expects the use to increase by about 20 to 40 times over the present~-
this is a 2000 to 4000 percent increase., His estimate is based on a U. §.

6 Campbell, Howard, "The Economic Value of Hunting and Fishing in New
Mexico," Bul. No. 7, New Mexico Department of Game and Fish, 1958, pp.
26 and 35,

7. Johnson, Sherman E., "Prospects and Requirements for Increased Output",
In Journal of Farm Economics, Vol. 34, No. 5, December 1952, pp. 682-697.

8 Federal Reserve Bank of Kansas City, '"Water Availability, A District Pro-
blem'", In Monthly Review,-February 1959, pp. 4-5.

9. Tlawson, Marion, "The Future Demand for Western Resources for Recreational
Purposes', In Proceedings, Western Farm Economics Association, 1959 (In
manuscript).
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population of 310 million people, a real per capital income of double the
present level, a work week of about 28 to 30 hours, and a per capital
travel average at double the present 5,000 miles per year.lO

These future estimates point to a very heavy increase in the pressure
on our water supplies unless technological developments result in at least
a doubling of our present usuable supply. Competitively, recreationists
are in a very favorable position for an increased share of the nation's
water supply because of the expected astronomical increase in demand for
recreational facilities expected in the future.

10 1bid., p. 7.
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WATER AND RECREATION

Gha:les A. Richey#®

It is a privilege to be here and to see emphasis placed on the
recreational aspects of water, This has toc long been almost dis-
regarded or in other cases completely overloocked in plapning for the
development and use of this great resource.

Water is life. It is one of those God-given natural resources,
which, like the air we breathe and the sun that shines upon us, have
been created for the need and benefit of mankind,

We cannot consider water for recreation purposes without we con-
gider the surrcunding shore line lamds that contaim it. Furthermore,
in a reservoir area such as Lake Mead that fluctuates constantly the
receding lake botton may have important auxiliary uses related to rec~
reation, such as launching ramps, swimming beaches, ski beaches, or
boat and car parking areas, etc. Such dse can be provided satisfac-
torily only by avoiding pollution of the waters through proper sami-
tation. This has been accomplished at Lake Mead NRA in a number of
unique ways. 1 wish there were time to enumerate and explain them.

Unlike the sun and air, which we might classify as intangible
objects, water 1s a resource that may be captured and controlled. Con-
trol is use and we.should preface "use" with a limiting factor called
"wise" for 1t is wise use of this fluid benefactor with which all of
us should be concerned. Some states have not included recreation as a
beneficial use of water. This is short-sighted and old fashioned for
it may bring the greatest benefit and is one of the least consumptive
for it ean be used over and over again.,

But the theme of my remarks is a combination ~~ "Water and Rec=-
reation' -~ Then jusi what is Recreation? We are talking about water
and land area that surrounds it. In the words of Johm Collier, Dis-
trict Representative of the Pacific Southwest District Nationmal Rec-
reation Associlation: .

"The word "recreation' is a collective term, a
generic term if youw will, denoting all the things that
man might do in his leisure that provides him with re-
laxation, enjoyment and release from tensions.”

When you couple this with water and the land you can understand
what a broad concept we are trying to cover in these brief minutes.

While many groups and individuals in America have been concerned
with the conservation and use of water for domestic and commercial pur-
poses, it was not until the 1930%s that recognition was given to the
great potential of water for recreation purposes.

% Superintendent Lake Mead Natiomal Recreatiom Area, National Park
Service, Department of the Interiors, Boulder City, Nevada.
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LEGAL ASPECTS OF THE RECREATIONAL PROGRAM
OF THE
NEW MEXICO DEPARTMENT OF GAME AND FISH

Fred A. Thompson¥

In order that we might better understand the role of the New Mexico
Department of Game and Fish plays in the activities and the economy of
the State of New Mexico, we should reflect somewhat on the history of its
establishment and bring it up to the present complexities of the world as
we know it today.

On March 12, 1903, the Territorial Governor and the legislative as-
sembly recognized the fact that there was a need for protecting our wild-
life species and, to back up their recognition, they introduced, and passed
an act to create the office of the Game and Fish Warden of the Territory of
New Mexico. They-also made provisions in the act to protect the game and
fish of the state. The Game and Fish Warden of the Territory was to be an
appointee of the Governor for a period of two years and said Warden was to
appoint his staff of deputies as required in each county of the Territory.

The system of appointment in the Territory and in the State after 1912
was done by the Governor. On February 28, 1921, the State Game Commission
was established with three members. 1In the act establishing the State Game
Commission and inother acts of 1921, many of the past laws were revised
and many new laws were passed which we now find to be the basis of the laws
under which the Department operates.

On April 6, 1945, a State Game Commission of five members was created
with the stipulation that not more than three of these members shall be of
the same political party at the time of their appointment by the Governor
and that their term of office shall be staggered to provide that one member
shall be appointed each year. The bill also provided that due considera-
tion shall be given to population, geographical features and wildlife areas
of the state in the appointment of Commissioners.

The State Game Commission, being a'policy-making body as empowered by
law, can hire only one person, that person being the Director. The Direc-
tor, in turn, shall be authorized by the State Game Commission to hire such
other employees as necessary to carry on the administrative functions of
the Department.

‘It is the author's opinion that after considerable research on the sub-
ject of state laws as they are affected in other states, New Mexico has one
of the best game codes of any state in the union. It is true that perhaps
some particular features of our law should be corrected to make them more
operative in the present day fish and game management program; however, in
general, they are good. This feature is also borne out by a statement made

* Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico.
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by Dr. Ira N. Gabrielson, President of the Wildlife Management Institute

and former Director of the U. S. Fish and Wildlife Service in his survey of
the New Mexico Department of Game and Fish in 1949 in which he stated that,
to his knowledge, New Mexico has one of the best game and fish codes now in
existence. We find that in going over the laws, the wording is generally in
detail covering every phase of the Department's operation. A most important
factors, however, is the authority given to the State Game Commission so that
they may properly manage the game and fish resources of the state.

In New Mexico, the management can be done by regulation authorized by
law whereas in many other states, seasons, bag limits and other essentials of
game and fish management are left up to the state legislature. This system
is cumbersome, almost to the point of being inoperative.

The sum total of our laws can be found in "Declaration of Policy." This
policy sets the course of action of the Department and all other laws are de-
signed to carry out this policy. "It is the purpose of this act and the pol-
icy of the State of New Mexico to provide an adequate and flexible system
for the protection of the game and fish of New Mexico and for théir use and
development for public recreation and food supply and to provide for their
propagation, planting, protection, regulation and conservation to the extent
necessary to provide and maintain an adequate supply of game and fish within
the State of New Mexico."

In order to carry out the policy, the State Game Commission has been
given general powers and duties as found in Section 53-1-8, New Mexico Stat-
utes 1953, Annotated.

""53-1-8 GENERAL POWERS AND DUTIES OF STATE GAME COMMISSION--GAME
PROTECTION FUND.--The state game commission shall have general control over
the collection and disbursement of all moneys collected or received under
the state laws for the protection and propagation of the game and fish, which
money shall be paid over to the state treasurer to the credit of the game pro-
tection fund and shall not be transferred to another fund; and this act shall
guaranty to the person who pays for hunting and fishing licenses and permits,
that the money in said fund shall not be used for any purpose other than as
provided in this act, and the state game commission shall have authority:

"To establish and, through the state game and fish warden, to operate
fish hatcheries for the purpose of stocking public waters of the state, and
to furnish fish fry and fingerlings to stock private waters, receipts from
such sources to go into the game protection fund;

"To declare closed seasons in any specified locality or localities, and
on any species of game or fish threatened with undue depletion from any
cause;

"Po egtablish game refuges for the purpose of providing safe sanctu-
aries in which game may breed and replenish adjacent hunting ranges; it be~
ing the purpose of this provision to establish small refuges rather than
large preserves, or to close large areas to hunting;

"To purchase lands for the game refuges, where suitable public lands do
not exist; to purchase lands for fish hatcheries; and to purchase lands to
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be maintained perpetually as public hunting grounds, particularly lands
suitable for waterfowl hunting; all such lands to be paid for from the
game protection fund;

"To receive by gift or bequest, in the name and on behalf of the
State of New Mexico, lands suitable for game refuges, hunting grounds,
fish hatcheries, or for any other purpose necessary to carrying out the
provisions of this act;

"To designate certain areas as rest grounds for migratory birds, in
which hunting shall be forbidden at all times or at such times as the com-
mission shall provide, it being the purpose of this provision not to in-
terfere unduly with the hunting of waterfowl, but to provide havens in
which they can rest and feed without molestation;

"To close any public stream or lake or portion thereof to fishing,
when such action is necessary to protect a recently stocked water, to
protect spawning waters, or to prevent undue depletion of the fish;

"To propagate, capture, purchase, transport or sell any species of
game or fish needed for re-stocking any lands or streams of the state}

"To withhold license privileges for not to exceed two (2) years from
any person procuring a license through misrepresentation, or hunting with-
out a proper licenge.

""The game and fish warden shall exercise all the powers and duties
conferred upon the state game and fish warden by all previous statutes
now in force, not in conflict with this act.

"The commission shall have authority to prohibit all hunting in per-
lods of extreme forest fire danger, at such times and places as may be
necessary to reduce the danger of destructive forest fires.

The hunting, pursuing, capturing, killing or wounding, of any game
animals, bird or fish, in or upon any game refuge, rest ground, or clos-
ed water, or closed area, or during any closed season established or
proclaimed by the state game commission:in accordance with the author-
ity herein conferred, shall constitute a misdemeanor and shall be punish-
able as prescribed in this act."

The financial structure of the Department besides being controlled
by the State Game Gommission, must be appropriated in the same manner
that money is appropriated to other departments and the expenditures
come under the same scrutiny of the Department of Finance and Admini-
stration; however, there is one basic difference in the financial struc-
ture of the Department; that being, that the Department operates under
earmarked funds, such funds being derived entirely from the Department
activities. The license sales constitute the major portion. No money
is received from the General Fund.

Although the penalty is provided in the statutes for certain game

and fish law violations, the money received from fines does not consti-
tute part of the Department's income but rather, under another statute,
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is earmarked to go into the State's School Fund. Furthermore, the penalties
and violations are within the framework of a misdemeanor.

Granting that a discussion of the laws of the New Mexico Department of
Game and Fish may be enllghtenlng, particularly to those who have been won-
dering about the Department®s operations, there is really more to this back-
ground than laws and regulations. Where does all this fit into the pattern
of our everyday life? Where does it fit into the economy of the nation? Or
the economy of the state?

In 1955, the U. S, Fish and Wildlife Service and a few cooperating
states sponsored a nation~wide survey of the economic value of hunting and
fishing throughout the U. S. and, briefly, this is what they found: persons
12 years of age and over, 25 million of them, hunted and fished, in 1955,
in round figures, $3,000,000,000.00 were spent in the pursuit of the rec-
reation of fishing and hunting. Of this, $2,000,000,000,.00 were for £fish-
ing alone.

In 1956, the New Mexico Department of Game and Fish made its own in-
dependent survey to determine the economic impact on the state by hunters
and fishermen. In this survey, we find a very interesting parallel of the
cost to each hunter or fisherman in the pursuit of this type of recreation
to that of the national average. Resident hunters spend $157.27 and non-
resident hunters spend $363.13. Resident fishermen spend $197.06, nonres~-
ident fishermen spend $174.15. Although we realize that the cost of liv-
ing has increased to some extent and would undoubtedly increase the afore-
mentioned figures, we have taken these figures and used them along with
the licenses sold the past license year to determine our current economic
value of hunting and fishing recreation. We find that the hunter spent
$17,000,000.00 last year and the fisherman spent $27,000,000.00. This
makes a grand total of $44,000,000.00 and does not include the cost of the
license for which we could add another million. In order that we may get
a better picture of the impact of hunting and fishing as concerning our
state, it is interesting to note that the increase in the past three years
has been 27%, jumping from $33,000,000.00 to $45,000,000.00. For the sake
of comparison, we might say that game and fish recreation amounts to about
half of the livestock and related products; about half of the field crops
and about a tenth of the mineral products produced in New Mexico.

What is the role that water plays in the recreation of the state?
Already, we have noted that the economic value of our fishing amounts to
$27,000,000.00. A few years ago, we used to hear the comment about two
cars in every garage, now the common remark is, ‘a boat and a car in
every garage.'

It was established in a Supreme Court decision of September 24, 1945,
the "State vs. the Red River Company" that the public waters shall not be
denied to the fishing public. This opinion is based primarily upon the
fishing in reservoirs where the private lands are not trespassed. Under
this opinion, it is concluded that water can be classed as a beneficial
use for the purpose of fish propagation and recreation. These two activ-
ities are established as part of the economy of the State of New Mexico
as well as being given high priority for the health and welfare of the
state,
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The State Game Commission well realizes the necessity of acquiring
water rights for fish and recreation purposes through the normal channels
as required under our state water laws and regulations. This presents
problems in many instances, and is sometimes resented by some because the
water is not being used for irrigation or domestic purposes. This reaction,
however, is decreasing and I am happy to say that more people are appreci-
ating and requesting water for recreational purposes.

In closing, I would like to make this observation: New Mexico, by
physical characteristics is a recreation state. We have the climate and
the scenery that attracts visitors to the state in large numbers, however,
we have the weak point in a shortage of facilities. One of the major sup-
porting activities for tourists is fishing. We must develop more fisheries
in the state and in order to do that, we will be required to better uti-
lize our water resources. I think you will readily agree that our agri-
culture potential is limited, in fact our manufacturing potential is lim-
ited. Grazing has been exploited to the maximum or has been utilized to
the point that precludes further expansion.

More water recreation in New Mexico is a must and it is the only way
that I know where you can virtually have your cake and eat it too.

What is the future of the economy of this renewable resource? I be-
lieve that the facts are clear: we have better hunting and fishing; we
have more people; we have more leisure time. Facilities to enjoy this type
of recreation are improving. The curve of hunting and fishing recreation
continues on the rise and the prospects for the future are for more of
the same.
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WATER RESEARCH NEEDS FOR NEW MEXICO

A. S. Curry*

The importance of water in our everyday lives canunot be over estimated.
All of our activities are compietely dependent on our ability to provide
ourselves with an adequate and readily available supply of high quality wa-
ter. In the Southwest it is our most valuable asset. Also, it is our most
important resource problem. Without it, there would be no people. It is
of real concern to us and should have the interest of all people whether
they are engaged in public or private activities. The success and well-be-
ing of the lawyer, teacher, farmer, groceryman, livestockman, preacher, the
medical profession, the plumber, the builder and all others is fully depend-
ent upon this rescurce,

Normally we have a small amount of precipitation, low humidity, a lack
of moisture laden air currents, and unfavorable location in the moist air
weather pattern, a high percentage of clear weather and a lack of large per-
ennial streams. The combination of these forces is making our task of sur-
vival an extremely difficult one., These conditions have made water our mas-
ter. We must consider these forces and weigh them carefully in connection
with all of our water problems. All of our economic and social activities
and related undertakings must appraise the waker situation. Evaluations
must be made regarding its quality, quantity, permanence, dependability,
availability, conservation, value, and use if we are to enjoy the American
standard of living.

President Eisenhower, in his mesgsage to Congress in July of 1953, re-
cognized that the govermment has a real responsibility in managing resources
for the benefit of ourselves and for future generations.

Earlier presidents, and other congressional sessions, have on many oc-
casions recognized the importance and seriousness of the water situatiomn.
They have taken action of a constructive nature to provide greatly needed
information. This was done on the basis of surveys, construction jobs,
establishment of laboratories, the creation and maintenance of special and
permanent study teams and through the support of many services, regulatory
and research activities designed to alleviate the water problem. Many of
these activities were established to serve specific localities, while others
were established to provide greatly needed information on production, utili-
zation and control. Some of these activities will continue to be a source
of new basic information pertinent to various phases of the water picture.
These actions are excellent indications of the fact that the public is cog-
nizant of the need to conserve our water. This recognition by the people
has resulted in various agencies accepting responsibilities regarding the
regulation, conservation and utilization of our water supplies. In this
state, some of them are the various institutions of higher learning, the
State Engineer Office, Soil Conservation Service, the Agricultural Re-
search Service, the Bureau of Reclamation, U. 5. Geological Survey, Forest

*Agsociate Director, Agricultural Experiment Station, New Mexico State
University, University Park, New Mexico.
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Service and many others. These groups have various respomsibilities in con-
nection with water problems depending upon their charters, interests, funds
and facilities. In general, their activities are built and operated around
the broad problems concerned with education, regulation and utilization. To
cope with their responsibilities and accomplish the tasks assigned to them
a large amount of information is required. Some of it can be obtained from
reports and surveys previously conducted and scme must be obtained as new
information from new studies and additioral surveys.

As we delve into the problem and give consideration tco the many details
concerned with the full accomplishment, we find that the interests of the
many segments of our population must be recognized. Domestic, municipal,
agriculture, industry, forestry, fish and wildlife and recreation all have
a vital interest in any water program which affects ocur social and economic
well being.

Each and all of the segments of responsibility and interest should be
intelligently, fairly and properly treated. To form judgments and make
sound decisions regarding these matters, much more information is required.
Ags indicated above some of it is already available. However, because of
the increasing seriousness of the situation it is rapidly becoming recog-
nized that there is inadequate information to permit our leaders to form
the necessary decisions and recommendations. This information will have to
be obtained before we can make much progress in obtaining better use of our
water. To accomplish this, many new and detailed studies will have to be
made. They will have to be concerned with beneficial use of water, insti-
tutions, laws, land management, hydraulics, economics, hydrology, plant re-
actions to moisture, soils, water conveyance, various phases of engineering,
sanitation and health, power, fish and wild life, range and forest manage-
ment, community development, topography, geology, water supply and quality,
storage, seepage, evaporation, transpiration, consumption, pollution, re-
clamation of land and water, well development and maintenance, water move-
ment in the soil, desalinization, weed control, precipitation, stream pol-
lution abatement, instrumentation, and many other things.

Much work has been done, many reports have been written, innumerable
surveys have been made and many conferences have been held regarding these
and associated problems. However, it seems that the surface has only been
scratched and many wmore things must be learned before we can properly man-
age our water. Ways must be discovered to permit industry to use and re-
use her processing water with a minimum of loss. Much progress has been
accomplished in this area. The petroleum industry, where required, has re-
duced her new water requirement for processing from 27% to 5%. Procedures
for purifying contaminated and impure waters will increase our available
supply. Means must be discovered to reduce the requirements for municipal-
ities. Agriculture is our largest user and waster of water. Although much
research has been done on this problem in the last 60 or 70 years, we still,
in some instances lose as much as 75 or 80% of the water applied and much
of this cannot be avoided or recovered by presently known methods.

If the total research job ahead of us is viewed from the over all angle,
it seems almost impossible to accomplish. However, if we view it from the
many angles of the many interested groups we can find encouragement. The
task can be broken down into many segments and can be accomplished on the
basis of individual group effort or on the basis of cooperation by exercising
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reasonable organizational methods. This would require an overall approach
concerning an area of work with various groups accepting specific lines of
regearch falling within their interests and in line with their funds, faci-
lities and capabilities of their personnel.

Because of the varied interests and respomsibilities of the many groups
and individuals it seems undesirable to attempt to develop a classified list
of jobs to be done on a priority basis.

There is much evidence of an across-the-board interest in water quality.
Much research is needed to get the necessary answers. Health groups, agri-
culture, industry and municipal operators all have a vital concern.

Evaluation studies should be made to determine the chemical and bio-
logical characteristics of various waters. If they are to be used for agri-
culture, we need to know if they are suitable for plant and animal use. We
should be aware of their effects on, and possible future effects on, plant
behavior and soil reaction. We need to know how and why different plants
react under different water and soil conditions. If the reactions are un-
desirable we should learn how to alter them in our favor. Many of the re-
lationships among the various chemical constituents of water and their ef-
fects on the chemical and physical conditions in the soil are known. How-
ever, there is still much to be learned. How do the many combinations af-
fect the water movement within the soil? What are their physical and chem-
ical effects on the S0il? How do they affect absorption, percolation and
drainage? How do all these things affect the availability of plant nutri-
ents? How do they affect plant growth, fruiting and yield of various plants.

Health interests will be concerned with information on the availability
of potable water supplies. They will need information as to depth, type and
location of aquifers, quantity of water, quality as related to chemical con-
tent and purity. Data of this sort will be required for the proper develop-
ment of all communities. For established communities suitable methods and
procedure need to be developed for handling the domestic water so it can be
kept in a healthful condition or so it can be satisfactorily treated if it
becomes contaminatéd. Research in chemistry, biology and engineering will
be utilized in getting these answers.

Industrial uses will require information regarding quantity, quality
and availability. For industry new engineering designs will be needed to
permit more efficient handling of the water in the plant operations. New
water treating methods are needed to permit satisfactory reuse of a larger
portion of the original water. New processing procedures should be develop-
- ed which will require smaller amounts of water. Chemists and design engine-
ers would be quite active in these areas of research.

Waters to be used for fish and wildlife and recreation purposes are
entitled to consideration., Their specific purposes will require special
research on problems that will become evident in these activities. Among
various things the supply and maintenance of purity and sanitation will re-
quire specilal attention.

Beneficial use is a major problem. We must know if beneficial use

should mean the same thing to agriculturists, city managers, industry, the
legal profession and the public. Evaluations should be made of various
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interpretations of beneficial use. Should plant and animal production, in-
dustry and people be subject to the same restrictions and regulations? Sat-
isfactory and generally acceptable measures of beneficial use must be estab-
lished. These measures and their interpretations should be applicable to all
groups using water or materially influencing its use.

This will be a time consuming and difficult task. Engineering, legal,
industrial, agricultural, municipal, economic, social and health interests
will all have to be comnsidered. Many studies will have to be made to se-
cure the required information for each of these interests. Some of the in-
formation will apply to more than one group. To obtain it the services of
biologists, engineers, economists, lawyers, sociologists, agriculturists
and many others will be needed. These people, of course, will have to be
supported by the necessary fact finding and research facilities.

The acquirement of the information will have to be followed by decision
making procedures so that firm and appropriate definitions of beneficial use
will be established. After this is done a reasonable system of controls
should be agreed upon and put into effect.

Our water laws are considered unsatisfactory by many people. There is
still the element of unfairmess that continues to appear. It may pertain
to the quantity, quality, priority, purpose of use, location or change of
location, drainage, and source of supply. Although the water laws of New
Mexico generally are considered to be good ones, there is still much room
for improvement. Studies should be made of the various laws over the coun-
try. They should be evaluated for their strong and weak points and for
their applicability to our conditions. These evaluations should be followed
by the preparation of a new set of water laws or a revision of the present
ones. All evaluations and new proposals should be prepared with beneficial
and conservative use kept uppermost in mind. In these preparations, con-
sideration must be given to all vitally concerned interests. Engineering,
agricultural, health, and management aspects are important and trained men
from these areas, as well as from the legal profession, should be involved
in making the studies, evaluating them and in preparing the recommendations.

Drainage continues to be a problem. More must be learned about lateral
movement of water, depth and size of channel or tile. The relationship be-
tween drainage design and soil conditions should be studied. Procedures for
construction should be devised to improve functioning and reduce cost.

Well drilling, development and maintenance present us with problems re-
quiring solving. The adoption of proper laws for this area would be of con-
siderable assistance. Other well problems are concerned with economics and
engineering. Procedures and designs of a less expensive nature are needed.
Metals of longer life should be devised. Strainer design needs improvement.
More should be learned about the relationship between the water bearing for-
mation and the design of the casing, the strainer and the area surrounding
the casing. In the drilling operations, procedures should be devised that
will readily, economically and efficiently cause the maximum inflow to the
well.

In comnection with irrigation project development, we must learn more
about the relationships between the construction job, the land to be used,
the water and the expected community development. Can the land be economically
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prepared for irrigation and crop production? Will it produce marketable
crops of high yield and quality? Will the water supply be permanently ad-
equate and dependable? Will crop production continue at a high level with-
out undue soil management expense? Will the distribution system properly
consider seepage, weed growth and expense of construction, operation and
maintenance? Will the project construction costs be in excess of the re-
payment capacity of the land? Is the project of adequate size and kind to
support a community with the necessary roads, schools, churches, stores,
filling stations, shops and other businesses?

Further studies should be made to determine if the water will yield a
more beneficial use on the project or if it should be diverted to some other
area for municipal, industrial or recreational purposes. To make these de-
cisions much information will be needed regarding the land and its charac-
teristics, the water and its alternate uses, type of construction and its
cost for the various areas, the possibilities of permanence, the probable
economic and social levels that might occur in the various alternate uses.
The proper evaluation’of these and other points should permit the estab-
lishment of communities with prospects for a permanently sound economic
future.

Evaporation as a single item is probably our Number 1 public enemy.
It is responsible for the loss of very large quantities of water. Once
water has been lost in this manner it is beyond recapture or recovery and
we can obtain no further benefit from it. This area of study offers many
opportunities for obtaining a more bemneficial use of our original supply.
It is a problem on irrigated land, on dry farm land, on range land, in
stream channels and on open bodies of water. Although many studies have
been made about this problem we need information that will give us cultur-
al practices that permit land management and cultural procedures of a sort
that will give us high yields without losing so much water from the ground
surface., If successful treatments can be devised in this area which will
still permit the ready percolation of rain into our range lands, many of
those problems would be solved.

Evaporation from streams, lakes and other open bodies of water exacts
a large toll from our available supply. We need control treatments for
these surfaces that will stop this loss but still not harm the water for
"fish, wildlife, recreation, irrigation or other uses.

Many studies have been made to reduce or control evaporation and many
worthwhile recommendations have come from them. However, the right answers
have not been found. Effort in this direction must be continued. Perhaps
mechanical treatments can be devised for some phases of it. Other phases
may require the development of special chemicals or protective films.

Studies are needed to determine the permanent relationships and effects
of various upstream forest and range management practices on erosion and con-
servation and on downstream sedimentation, water supply, industrial, agri-
cultural and community development. In these studies particularly, atten-
tion should be given to topography, vegetative cover, and soils as they in-
fluence runoff and erosion. Many detailed studies will be required to deter-
mine the :many relationships between rainfall amounts, seasonal pattern
and intensities on erosion, runoff and downstream supplies and sedimentation.
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Not enough is known about watershed projects - where are they feasible?
Are they worth the cost? Where should control structures be placed? What
are their effects on vegetative cover and downstream water supply?

Studies in smow hydrology must be intensified to provide data for bet~
ter management of water for flood protection and downstream use. Almost
nothing is known about ground water recharge and its possible benefits are
AUMerous.

In considering this whole problem, we must not only use every opportu-
nity to improve the efficiency of our present supply but must conduct re-
search which indicates possibilities of increasing this supply. Desalini-
zation and weather modification - It seems justifiable to continue research
in both these areas. Further research in desalinization would surely yield
methods of greater efficiency than those presently known. Also, it would
assist in developing procedures that are within the bounds of economic fea-
sibility. At that stage it would be of major value to New Mexico.

Although the rain making phases of weather modification have not been
greatly encouraging further research in this area seems justifiable. Im-
formation gained regarding cloud physics, temperatures, air currents, drop-
let formation, cloud seeding and associated conditions = is needed in much
larger quantity and for more areas than is now available. Your Chairman is
well qualified to discuss this point.

Many of these tasks can be accomplished by continued and increased ef-
fort with our present methods and procedures. Others will require the use
of new instruments and new methods. Proper instrumentation and methods will
greatly improve the speed and accuracy of various jobs. Better instruments
are required for measuring the location and movement of water and moisture
in the soil and acquifers. Plant transpiration and evaporation from the.
soil and water surfaces cannot be satisfactorily measured at present., Sed-
iment measurement under different conditions is still a problem. New in-
struments are needed for testing materials used in construction jobs.

There are many detailed phases of this problem that have not been men-
tioned which will require additional and intensified research to provide
the required information if we are to cope with this problem successfully.

Perhaps this discussion has left the impression with some of you that
some areas of concern have been treated rather lightly and I am sure this
is true. This was done because I am not sufficiently well informed regard-
ing all the various interests to suggest points needing further study. How-
ever, in other comments, I have attempted to recognize the fact that the
overall problem concerns all of us, that the needs of each area are of con-
cern to the needs of all areas and that the total job can be accomplished
only if we solve all parts of it in an order of priority of greatest ser-
vice to all of us.
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MAKING THE MOST OF NEW MEXICO'S WATER RESOURCES
THROUGH RESEARCH AND EDUCATION

E. J. Workman¥®

The citizens of New Mexico need to understand the water problems with
which we are faced. It is the responsibility of research and education to
keep the citizens informed on the problems and possible solutions.

Within any political boundary, like our own state, there are certain
resources and specific ways we might deal with these resources. This could
be visualized in the following formula.

FI{ML{I-0-
Number of People

+

Y - Potential Standard of living

Find -- What do we Find or have.
Make ~- What can or do we Make.
Into -- What do we bring Into.
Out -- What do we take QOut.
Waste-- What do we Waste.

non

ZOoOHES
il

If the resource in the top part of the formula is water, then most of
the factors are not fixed. Through research and education, most of these
can be adjusted. Some real opportunities are offered for decreasing waste.

We are interested in increasing the number of people, but only if it
does not lower our present or potential standard of living. Perhaps, more
water should be used for industrial and recreational purposes, We must keep
in mind that the water eventually will be used for the purpose for which
people are willing to pay the highest price.

The facilities for living in a particular region determine greatly the
population growth which may be expected. In facing this problem, the peo-
ple of New Mexico should provide research and investigators to keep in very
close touch with the desires and thinking of the people with respect to liv-
ing facilities and resource requirements likely to be demanded by the popu-
lation growth.

Questions concerning coordination of research were raised and it was
the expressed opinion of the speaker that research is not something you can
.coordinate, It amounts to creative efforts and the results will depend up-
on the kind of environment that has been provided for the conducting of re-
search and the facilities available, Beyond that the society which employs
the investigator cannot direct production, recognizing of course, that an
institution has a natural sphere of influence and therefore, can direct its
destiny somewhat by the kind of people it employs, but once employed, we
must depend upon ability of investigators working in the environment we cre-
ate for them.

*President, New Mexico Institute of Mining and Technology, Socorro,  New
Mexico
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EDUCATION NEEDS IN WATERSHED CONSERVATION

George W. Worley*

I believe this is the first of these conferences at which the educa-
tional aspects of water resources and water problems have been given spe-
cial recognition. I know it will not be the last. A broad educational pro-
gram is important, perhaps essential, to the solution of our water problems.

Under a truly democratic system of government public opinion is, even-
tually, the force which determines the direction of action in major issues.
When water problems are of major interest, as they are in the southwest, it
is important that the public be given timely, adequate, accurate information
concerning these matters. Only when such information is available can the
public be expected to give significant and continuing support to water con-
servation programs. Providing useful, accurate information is a form of
education.

What are some desirable characteristics of an educational program to
stimulate interest, thought, and action on water resource problems? I sug-
gest the following:

1. A conservation education program should enjoy the approval and
active support of the State Department of Education and the in-
stitutions related to it.

2. There should be state-wide coordination of planning and activ-
ities. All organizations, agencies, groups, and individuals
involved in the program should have opportunity to participate
in the coordinating process. There should be a harmonious work-
ing relationship between researchers and technicians who pro-
vide pertinent information, and those persons who are primarily
concerned with interpreting this information and presenting it
to the public.

3. The conservation education program should involve information
for all age levels from pre-school to adult.

4. The program should be regular, continuing, rather than sporadic.,
We should be concerned with teaching a basic philosophy rather

than only advocating emergency measures.

5. A conservation education program should utilize modern educa-
tional methods, materials, and equipment.

6. There must be provision for evaluating progress.

7. The personnel who plan, organize, and execute the program should
have clearly in mind what concepts and principles are to be taught

*Director, Watershed Conservation Education Project, University of New
Mexico, Albuquerque, New Mexico.
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and how to teach them., This involves a program of leader-
ship training.

What is the status of the conservation education program in New Mexico?
How many of the desirable characteristics suggested does our state conser-
vation education program éxhibit?

This is the situation as it appears to me, on the basis of observation
admittedly limited both as to time and opportunity. Current status, recent
progress, and remaining problems will be suggested in relation to each of
the desirable characteristics of a good conservation program mentioned ear-

lier.

1.

The State Department of Education

Lt appears that personnel of the State Department of Education
are aware of the importance of conservation education, particularly
those aspects relating to water, and are aware of their responsi-
bility concerning it. They are justifiably concerned with the pro-
blem of increasing emphasis on the conservation education program
in the face of a jam-packed curriculum and insistent demands for ad-
ded time and effort in many fields.

No one person in the State Department of Education is charged
with attention to a statewide conservation education program. Cer-
tain individuals, because of personal interest or the nature of
their assigned work, tend to be more active in comservation educa-
tion or are thought of as representing the department in conser-
vation education matters. More and more active leadership in con-
servation education from the state department is always desirable.
It is to be hoped that additional personnel may become available
to the department, either to give direct attention to the conser-
vation education program, or to reduce the individual work load so
that present personnel can give more time to this important activity.

State-Wide Coordination of conservation education

There are examples of planned coordination of education activ-
ities by a number of agencies and organizations. Conservation ed-
ucation workshops, the activities of Soil Conservation Districts,
forest fire prevention programs, and the Rural Development Program,
to mention a few, involved working together to inform the public

of resource problems and conservation measures. However, there: is

no permanent state-wide organization to coordinate efforts in con-
servation education, prevent duplication of effort, and plan for
increasing the scope and effectiveness of conservation education.
Such organization may come socon.

On October 5th and 6th a Watershed Conservation Education Con-
ference was held at the University of New Mexico under the sponsor-
ship of the Pack Foundation project. One of the major outcomes of
the conference was the recommendation that a state-wide comservation
education council or committee be organized. A working committee
was appointed, and will meet very soon to initiate the organization
recommended.
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3.

Conservation education at all age levels

The extent of uniformity of the conservation education pro-
gram with respect to age levels is not known to me. Certainly
conservation concepts are taught at most school grade levels, but
I suspect that there is much variation in the degree of emphasis.
Quite often we find that interest and activity is high in the up-
per elementary and junior high levels.

I am inclined to believe that conservation information for
adults is directly proportioned to the personal initiative and
leadership of local representatives of the state and federal agen-
cies concerned with water, soil and other resources.

Is the conservation education program regular or sporadic?

Certain elements of a watershed or general conservation edu-
cation program are regularly included in the programming of schools
and local, state, or federal agencies. However, emphasis on con-
servation matters all too often waits upon a flood, sedimention pro-
blem, or other emergency. This should not be so. Stimulus for con-
servation planning and practices should come from an appreciation
and understanding of the fundamental relationship of man to water
and land, rather than from transitory emergency conditioms, De-
liberate planning for regularity should be a part of conservation
education program development,

Use of modern educational methods, materials, and equipment

Use of the most effective teaching techniques and materials
often hinges on the interest, initiative, and training of the lead-
ers involved. Information about natural resources and their con-
servation can be presented in a highly interesting and satisfying
manner. Water, land, plants, and animal are tangibles in which
people are naturally interested. Possibilities for presenting in-’
formation on resources by means of experiences, meaningful activ-
ities, visual and tactile materials are practically endless. Un-
fortunately, the information is often made to comform to the tra-
ditional "bookish" approach and loses its natural appeal. One
hour in the field is often worth ten in the classroom, one good
motion picture can teach as much as several books, and one project
where the learner "does something" with resources is worth several
lecture sessions where the learner is '""told about resources”.

There is a distinct need for the development and distribution
of useful reference materials in conservation education to teachers,
youth leaders, civic clubs, church groups, and other potential
sources of leadership. Examples .of such material are: bibliograph-
ies, lists of available visual materials, sources of assistance
from local and agency personnel, suggested field trip routes, mean-
ingful activities and projects, etc.

Progress should be regularly evaluated
Any program benefits from occasional "stock-taking' to determine

91



strong and weak points, progress, and relative failures. We need
answers to questions such as these: What is the general level of
understanding with regard to natural resources and their conserva-
tion? How was the conservation krnowledge acquired? What effect
does location within the state, economic status, occupation, and
rural or uvban life'have upon acquisition of conservation attitudes?
At what grade level does the most rapid acquisition of knowledge

of conservation concepts occur?

Missouri, lowa, California, Virginia, and recently Utah, have
benefited from surveys of the effectiveness of conservation edu-
cation programs.

In New Mexico, provision should be made for some type of per-
iodic evaluation of the extent of conservation knowledge and the
means which are used or may be used toc achieve this knowledge.

A leadership training program

We are accustomed to finding great variation in the interest
and achievement in communities. We find a certain community which
has a reputation for its parks, public buildings, utilities, stre-
ets and roads. Another community has an outstanding interest and
accomplishment in art. Still another is noted for its fine school
system. Behind each outstanding program there is almost certain
to be outstanding leadership.

Conservation-conscious communities are almost invariably the
result of conservation-minded teachers, resource agency personnel,
or conservation-minded civic leaders. Lt has been said that school
administrators and teachers are the key to a successful conserva-
tion program. When teamed with other interested and informed per-
sons in the community they exert an almost irrvesistable force for
the improvement of conservation attitudes.

It follows that if leadership is of such obvious importance,
a program to stimulate and train leaders will pay excellent divi-
dends. '

Probably the most outstanding examples of conservation leader-
ship training in New Mexico were the conservation workshops for
teachers held from about 1947 to 1953. Mrs. Ruth Bush Jones, In-
formation Specialist, U, S. Forest Service, was instrumental in
establishing these workshops at New Mexico Highlands University;
Eastern New Mexico University; New Mexico Western College; and the
College of St. Joseph. Other conservation workshops in the south-
west were held at the University of New Mexico, Albuquerque; Uni~
versity of Arizona, Tucson; and Arizona State College, Tempe.
Teachers attending the credit workshops received basic information
in conservation principles, spent much time in the field under the
leadership of resource persons from local, state, and federal con-
servation agencies, and developed conservation teaching activities,
projects, and materials. :

Every effort should be made to re-~establish regular conservation
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workshops or conservation field courses for teachers. Such a work-
shop is planned for the summer of 1960 at the University of New Mexico.
It may be desirable to stimulate increased attendance at such leader-
ship training sessions by offering tuition scholarships or similar in-
ducements. In a number of states Soil Conservation Districts, women's
clubs, garden clubs, sportsmen's organizations, and service clubs en-
courage attendance of teachers and youth leaders at conservation train-
ing courses by paying all or part of the expenses of those attending.

Too often, teachers are the only potential leaders to whom con-
servation training courses are offered. The establishment of short but
intensive workshops in conservation education principles and techniques
for soil conservation district supervisors, Boy Scout and similar youth
group leaders, 4-H leaders, representatives of sportsmen's organizationms,
playground directors, camp counselors, and others in positions of lead-
ership would have a tremendous impact on the conservation attitudes of
the public.

The comments, references, and suggestions in the foregoing paragraphs
are presented humbly. They are intended, not as a complete analysis of con-
servation education in New Mexico, not as a master plan for a new .and bet-
ter conservation education program, but simply to suggest some of the needs
related to a public information program on our natural resources and their
management. There is no implication that we lack a conservation education
program. Much has already been done and is being done, but the matter is
so important that we cannot afford to rest here. William Vogt, author of
"Road to Survival' says, "A conservation program, my experience shows, in-
escapably rests like a tripod on three legs: research, education, and action
on the land. These must function simultaneously if the structure is not to
collapse."

We are, and we must continue to be, concerned with keeping the education
leg of the tripod straight, sturdy, and on firm ground if we are to have a
broad, effective conservation program on the land.
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IX.

THE NEED FOR WATER RESOURCES EDUCATION IN THE PUBLIC SCHOOLS

W. B. O0'Donnell®*

Introduction

A. The Public Schools are called upon to meet the changing needs of
society., Two examples of this are -- driver education, and the
school lunch program.

B. Administrators have become wary, rightfully so, to the many de-
mands made for new elements to be added to the curriculum. Once
an element is added, it i1s difficult to eliminate even if later
it becomes unnecessary.

C. However, basically, we expect to accomplish lasting and long range
objectives by depending on the curricula of the schools; therefore,
water resources education may be an exciting area for development
in New Mexico.

What is being done, now?

A,

State Department of Education - in teacher's handbook "Elementary
Science and Conservation"

Brief 'foreward' or 'overview' - '"Water is the life blood of a
civilization and it is used continually in the process of living.
Water cannot be destroyed but cam be used over and over again. Wa-
ter is of value in proportion to the number of times it is used,

New Mexico has about 700,000 acres of irrigated land. The
largest irrigation systems in the state are those that the Federal
Government developed along the Rio Grande and Pecos rivers.

Water conservation concerns itself with the prevention of un-
wise water use. Pollution of streams and lakes can easily undo
many construction conservation efforts, Devastating floods and
soil erosion by water need no longer menace a people if the will
to prevent them is strong emough. Proper knowledge of water engi~
neering and agricultural practices have been developed scientif-
ically and practically. The agricultural expert, the engineer, and
the legislator are cooperating to make possible the intelligent use
of water, but more education is needed to direct the attention of
the average citizen toward helping in this much needed work." 1/ -
Certainly this represent no undue emphasis.upon water. )
This is followed by division into primary and intermediate with a
few "understandings and learnings" and "pupil activities" suggestions

'*Vice—President, New Mexico State University, University Park, New Mexico.
1/ Elementary Science and Conservation, Teachers Handbook for New Mexico,
page 91, issued by Superintendent of Public Imstructiom, Bulletin No.

16,

1953, Santa Fe, New Mexico
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in each division. This, however, is a start only.

Survey of selected schools showed eleven out of twenty offering
some water educatiom.

Survey of selected schools, Elementary level.

1. Ten out of twenty provided some water education.

2. Four out of twenty stated this effort incidental omnly.

3. One out of twenty stated this was an important area.

4. Seven out of twenty stated water education was taught through
unit or problem approach,

Survey of selected schools, Secondary level.

1. Ten out of twenty offer some water education.

2. The following subject fields were indicated as areas where
water education occurs:

Biology Seven out of twenty
Vo. Agriculture Six out of twenty
General Science Six out of twenty
History Six out of twenty
Economics and Sociology Five out of twenty
Chemistry Three out of twenty

Additional information from survey.

1. Ten out of twenty elementary schools cooperate with U. S.
Forest Service in forest conservation education.

2. Twelve out of twenty believe New Mexico schools should in-
clude greater emphasis on water education. Comments:

a. '"not to the extent of any special courses in it."
b. '"Yes, provided emphasis is on water resources conser-
vation."

3. Twelve out of twenty believe more adequate sources of water
resources education materials would increase the desirability
of strengthening the program in public education. Comments:
a. "perhaps."

b. 'we have lots of material now."

IIT. Colleges and Universities.

A,

What are the higher education institutions doing?

The following is a selected list of courses pertaining to water,
offered in New Mexico Colleges and Universities.

WATER RESQURCES EDUCATION

University of New Mexico Semester Hours
Bio 179 Conservation 3
CE 120 Engineering Hydrology 2
CE 161L Water Supply 3
Geol 161 Ground Water 2
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Eastern New Mexico University

‘Ag 301
Geog 403
Geog 481

New Mexico Institute of Mining and Technology

Soil Management
Geography of North America
Principles of Conservation

561-562
566

New Mexico State

Theory of Ground Water Motion
Prospecting for Ground Water

University

Ag Econ 450
Ag Econ 460
Agron 313
Agrom 452
Geog 321
Geog 330
Geog 440
AEngr 343
AEngr 345
AEngr 445
AEngr 447
CE 451

CE 480

CE 551

Land Economics

Economy of Water Resources & Use

Irrigated Soils

Soil Physics

Geography of North America
Geography of New Mexico

Congervation of Natural Resources
Soil and Water Conservation

Irrigation and Drainage

Engr. for Soil and Water Conservation
Irrigation and Drainage Engr.

Watexr Supply
Irrigation and Drainage
Advanced Water Supply

New Mexico Highlands University

Bio 385

Geog 310

Conservation of Natural Resources

in New Mexico
Geography of North America

Semester Hours

3
3
5

WWwLPWWNDNWDWWW

Quarter Hours

4
3

Below is the approved Agricultural Economics curriculum in Water

Resources at New

Freshman Year
AH 100

Bio 101

Bio 102

Chem 101-102

Eng 101-102

PE 104-105

AS or MS 101-102
PH 101

Sophomore Year
Agron 251

Agron 252

Chem 211

Econ 253

Math 131-132

AS or MS 201-202
Hort 200

ME 111

Junior Year
Math 231-232

Mexico State University:

Introduction to Animal Husbandry

Plant Biology

Animal Biology

General Chemistry -
Freshman Composition
Basic Activities
First Year Basic
General Poultry

Farm Crops

Soils

Organic Chemistry
Introduction to Economics
First Year College Math
Second Year Basic
General Horticulture
Graphics 1

Calculus I, II
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CE 222 Plane Surveying 3
Phys 231 Engineering Physics 4
Eng 205 Engineering English or

Eng 207 Communication in Agriculture 2
CE 233 Statics 3
English Elective 2
Speech 253 Public Speaking 2
Agron 452 Soil Physics 4
ME 234 Dynamics 3
Ag Econ 454 Agricultural Prices 3
Ag Econ 460 Economics of Water Use 3
Electives 1
Senior Year

Ag Econ 458 Farm Finance 3
Ag Engr 445 Engr. Soil and Water Conservation 4
ME 338 Fluid Mechanics 3
Ag Econ 480 Ranch Economics 3
Ag Engr 447 Irrigation and Drainage Engr. 4
CE 431 Hydraulics Lab 2
Ag Econ 490 Agricultural Policy 3
CE 254 Advanced Surveying 3
Ag Econ 450 Land Economics 3
Electives 10

If we accept that the public schools are called upon to meet the
changing needs of society then, rightfully, we should explore
what the higher education imstitutions are doing about water pro-
blems in the preparation of teachers.

Usually a course is offered to prospective teachers, elective in
nature, and ordinarily with a title such as "Conservation" or
"Conservation of Natural Resources in New Mexico."

In preparation of teachers, using methods course and the state
course of study, could increase emphasis on water resources edu-
cation in intermediate through 8th grade.

More units on dams, earthen tanks, movement of water, con-
version of sea water, etc.

Prébably one of the most important steps would be to insure that
all elementary teachers of the future are conscious of water pro-

blems and integrate water as an important part of the curriculum.

This could and should be accomplished through existing courses,
not new courses.

97



NATIONAL WATER LEGISLATION

Tom Morris¥®

It is a pleasure to be with you today for this Fourth Annual New Mexico
Water Conference. I have followed the previous yearly events with great in-
terest and am quite familiar with the excellent developments resulting from
this discussion and exchange of ideas and information.

My topic today is Legislation at the national level which affects state
water rights. Western State water rights law, basically the prior appropri-
ation doctrine, has for many years been thought to be well established, unr
derstood and respected by all concerned with the use, conservation and de-
velopment of water, that most precious of all matural resources. 1It, there-
fore, came as a great shock to all western authorities when the Federal gov-
ernment challenged successfully water rights acquired under State laws based
upon the principal of prior appropriation of rights to use of water whereby
existing beneficial uses were recognized as constituting a prior right to
the water of a stream, that first in time of beneficial use constituted
first in right, and that through its beneficial and productive use valid
property rights could be acquired.

The right acquired by appropriation of water has been recognized from
the beginning of development in the semi-arid West as a property right, as
valuable and as much protected by law as title to the land itself,

Ag I gaid it came as a shock when it was discovered that water rights
acquired under State law, and the State-prescribed procedure for obtaining
same could be challenged or ignored by action of Federal agencies. This
was vrevealed by a series of court decisions beginning in 1955. The best
known and possibly most far-reaching case was the Pelton Dam Case, decided
that year,

I am not going to enter into a long discussion of that case since most
of you are already familiar with it. For those who are not, and are con-
cerned closely with water resource development I recommend you familiarize
yourselves with it. I commend heartily the dissenting opinion of Mr. As-
sociate Justice Douglas in that case as representing the feelings of the
western States.

Briefly, the Pelton case is of major importance because it establishes
the principle that severance of water from the public domain by the Desert
Land Act of 1877 did not apply to reserved public lands of the United States,
a new and startling interpretation of that Act. In the decision the Supreme
Court used the term "reservations'" to include all public lands withdrawn or
reserved from sale or disposition under the public land laws. If this holds,
then hundreds of millions of acres of land within the western States and the
water resources therein are removed entirely from State control and State wa~
ter rights laws become lost in a chaotic maze of 'uncertainty.

*Representative in Congress from New Mexico, Tucumcari, New Mexico.
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As a result of this decision and the succeeding Fallbrook and Hawthorne
cases it has become necessary to restore order and system in the realm of
water rights. This can best be accomplished by Federal legislation somewhat
in the nature of “quit-claim" Acts of Congress.

Water rights are’ literally the life blood of the economic structure of
the West. Year to year variatiomns in total supply are bad enough. In ad-
dition now all those concerned with conservation, storage, and development
and use of water resources must cope with the possgibility that a large pro-
portion of the available sources of water may be beyond the systematic, or-
derly procedure for establishment of rights under State laws. They may now
be subject to the whims of individual Federal agencies which may ignore or
contravene these procedures. These agencies of recent years have seen fit
to do just that in too many instances.

The general feelings of mistrust created by these court cases through-
out the West has led to a heavy demand upon the Congress to bring order out
of chaos. ’

Federal activities in the development of water resources in the West
have, from time to time, caused uneasiness as to the status of water rights
acquired under State law should the Federal Govermnment assert the right to
use the water for navigation or for other Federal purposes. Previously
several piece-meal steps have been taken by Congress to reassure the west~
ern States.

Section 8 of the Reclamation Act of 1902 served to quiet such fears
so far as Federal irrigation projects were concerned.

The Milliken-0'Mahoney amendment to the Flood Control Act of 1944 sub-
ordinated the use of water for navigation west of the 98th Meridian to any
present and future beneficial consumptive use. This applies to all pro-
jects authorized for construction by the Corps of Engineers by that and
subsequent Acts and seems to assure that water needed in the operation of
its projects would not interfere with water rights acquired under State
law.

It had long been presumed that the Desert Land Act of 1877 passed con-
trol of non-navigable waters arising from the public lands to appropriation
under State laws. The Pelton Dam decision disabused us of that idea,

Since waters arising from many Federal reservations have long since,
in many areas, been put to beneficial use under water rights acquired under
State laws, this reopened the entire problem of Federal-State relationships
in the water rights field by raising a question as to the value of such
rights. The Federal govermment has used the Pelton Dam decision as the ba-
sis for casting further doubt on other water rights held under State law.

While this troublesome question has had the fullest impact on the States
of the West, I am aware of an increasing interest among Eastern water author-
ities in this very problem. This augurs well for the chances of some early
Congressional action.

Following the Pelton Dam Case, the Cabinet Committee on Water Resources
Policy recommended that the principle which recognized water rights as property
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rights be accepted and that a study of the whole issue be made. So far no
such study has been made nor proposed by the Federal government.

In the succeeding sessions of Congress numerous bills have been intro-
duced which would resolve the issue by requiring all Federal agencies to
operate under State laws with respect to water rights. This has met with
the opposition of the Executive Departments, particularly the Justice and
Defense Departments, primarily on the grounds of doubt as to their consti-
tutionality.

The Departments of Agriculture and Interior have usually signified
their agreement with the philosophy expressed in the language contained in
the bills and have indicated their willingness to participate in the dev-
elopment and drawing of a workable bill upon which all concerned could a-
gree. Near the close of the 85th Congress the draft of such a short bill,
agreed to by the Departments of Justice, Defense, Interior, and Agriculture
as well as the Budget Bureau was recommended to the Congress by the Secre-
tary of the Interior.

This bill would have in effect, overridden the so-called "reservation
theory' as determined in the Pelton Dam decision. However, the bill made
no progress before adjournment of the Congress primarily because it fell
far short of being satisfactory to the West.

A number of proposals were made in the just-ended first session of
the 86th Congress to bring some oxrder out of chaos in this most important
field, I shall discuss them briefly. Unfortunately none of those propos-
ing a positive step toward preventing potential future evasion of States
water rights law, particularly in the western States, by Federal agencies,
have progressed to the point of holding public hearings. Federal agencies
themselves have expressed general opposition to most of them either directly
or by suggesting amendments they would require before giving their approval.
In most cases these amendments would so water down the effect of the bill
itself as to make it nothing but a general statement to the effect that State
water rights should be observed, removing mostof the element of compulsion.

The Senate this past session approved a resolution (S. Res. 48) which
established a Select Committee on Water Resources. Its declared purpose is
the study of development and coordination of water resources development by
Federal, State, local and private agencies. Although not specifically sta-
ted, it may develop some means of cooperative understanding as to the future
status of State water rights, It will depend largely upon existing agencies
for information and recommendations, as well as a proposed series of public
hearings throughout the nation. The States will have an opportumnity to pre-
sent their views at these hearings. They should take every advantage of
this opportunity.

A House bill designated HR 1234 would require Federal officers, agen-
cies and employees £o act in accordance with State water laws relative to
the control, appropriation, use and distribution of water. It provides that
the United States shall sue and be sued in the courts of States when liti-
gation arises from failure to comply with the provisions of this measure.

It specifies that Federal agencies comply with the same procedures as citi-
zens of the various States in carrying out Federal law relating to water-
resources development and utilization, and that those agencies shall not in-
terfere with any right recognized by local custom or law without due process

100



of law and just compensation therefor. The terms of this bill would apply
to the entire country, although with greatest impact on the western States.

Senate Bill 1592, entitled Western Water Rights Settlement Act of 1959,
is the re-introduction of a bill (S.863) that was introduced in the 84th
Congress and 85th Congress, and which has been the subject of considerable
interest and discussion. Its principal purpose is making Federal lands and
agencies subject to State water laws in the States lying wholly or partly
west of the 98th meridian. The measure contains a declaration that "Federal
agencies and permittees, licensees, and employees of the Government in the
use of water for any purpose in connection with Federal programs, prdjects,
activities, licenses or permits, shall acquire rights to the use (of water)
in conformity with State laws and procedures relating to the control, ap-
propriation, use or distribution of such water." As introduced in the 86th
Congress this bill would suspend any existing Federal Power Commission 1i-
censes for impoundments or diversions on non-navigable and intra-state wa-
ters if construction has not reached a state of completion which affects
such impoundments’ or diversions. It is similar to HR 2363 introduced pre~
viously in the House.

Sixteen western Senators joined together to introduce S. 851. This
bill provides that the withdrawal or reservation of surveyed or unsurveyed
public lands shall not affect any right to the use of water acquired pursu-
ant to State law and that any public land withdrawal or reservation shall
not affect the right of any State to exercise jurisdiction over water rights.
It would apply in all States. This is identical to HR 4604, 4607, 4567, and
6140 introdiced in the House.

Some conservation interests feel that these bills do not provide ade~
quately for State laws which fail to recognize fish and wildlife conserva-
tion and public recreation as beneficial uses of water and thus oppose them
unless, as they suggest, amendments are accepted which would provide for
the use of water on Federal lands for fish, wildlife, public recreation and
multiple-use management purposes by agencies of either the State or Federal
governments,

On March 16, 1959, I introduced HR 5718. This I did for the purpose of
requiring the Federal govermment to recognize the authority of the States re-
laring to the control, appropriation, use, or distribution of water within
their boundaries. It would apply to water resources on and deriving from
the Federal public lands. It declares it to be the policy of the Congress
that this authority be given full recognition by the Federal government in
connection with Federal programs, projects, or activities for the conserva~
tion, development, and use of the Nation's land and water resources.

Section 2 of my bill provides that Federal government agencies, in con-

nection with Federal projects for conservation, development, or use of water
shall be bound by all water rights acquired under State laws or recognized
by State courts. As a condition precedent to the use of any such water,
Federal agencies shall acquire rights to its use in the same manner as, and
be given the same consideration as an individual citizen of that State.
This must be accomplished by the same procedures in accordance with the laws
of the respective States relating to the control, appropriation, use or dis-
tribution of water within their geographic boundaries as is required of any
citizen of .that State. The Federal government agencies shall not acquire
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nor interfere with the exercise of any water rights acquired in accordance
with State laws or which are recognized by State courts except upon payment
of just compensation therefor. This does not preclude acquisition of such
water rights by purchase, exchange, gift, condemnation or, where water is
available for acquisition; upon proper application to a State for a right
to water to be used for any purpose when certified as necessary to the con-
duct of an authorized Federal program.

These provisions do not affect any right to the use of water acquired
pursuant to State law. They do not modify or repeal any provision of exist-
ing Federal laws requiring that rights of the United States to the use of
water be acquired pursuant to State law. Nor do they affect in any way pro-
visions of international treaties of the United States or any interstate
compact or existing judicial decree as to water rights nor those held by or
for Indians.

I believe that this bill will halt the steady encroachment by irxer
sponsible Federal agencies upon control of the most important single re-
source of our western States.

Although there has as yet been no formal action taken upon this bill I
feel justified in hoping for action in the next session of Congress.

I am happy to say that other Members of the House of Representatives
have proposed identical bills (HR 5555, 5748, 5618, 5587) and six Members
of the Senate have joined in sponsoring an identical bill (S. 1416) in that
body.”

As I noted previously no formal action has been taken as yet on any of
these bills. However, the general interest and public discussion which will
no doubt be engendered by the public hearings scheduled by the Senate Select
Committee on Water Resources, and the report and recommendations of that com-
mittee which are scheduled early in the next session, may provide the impetus
necessary to prod the various Congressional Committees into action.

There is opposition by some Federal agencies. The Department of the
Interior has expressed its opinion numerous times on the general idea of
requiring Federal compliance with State water laws. It holds that such ac-
tion would be an unconstitutional delegation of authority. In general the
Federal government does not comply with State law and the States do not com-
ply with Federal law in their activities. The Department has held that to
delegate to State authorities control over the operations of Federal programs,
projects and activities requiring the exercise of rights to use water might
violate the basic right of the Federal Govermment to exercise its constitur -
tional powers thus raising doubts as to whether Congress can require com-
pliance with State laws by Federal agencies where that requirement would con-
flict with basic property claims of the Federal government.

The Department of Justice has indicated that there are major State law
difficulties in the way of the water program as legislated by Congress.
These have resulted from the fact that a large Federal investment must be
made in, for instance, a reclamation project, before a beneficial use of wa-
ter can be shown under State law, and until that stage has been reached wa-
ter rights are very uncertain,

102



Opposition has been expressed by Federal agencies te complying with
State water laws on the score thet an impossible situation is created when
a Federal water project is in more than one State, each having different
water laws. In general, this is part of the Federal agencies' contention
that it is difficult, if not impossible to operate a largely Federal water
resource development program under umcoordinated Sitate water laws.

There is no doubt that Western water rasource control, and Eastern,
to an increasing degree in the future, presents a real dilemma. In the
modern era of large-scale, multiple-purpose water resource develcpment,
which no one contests the need for, there can be little doubt that Federal
assistance is necessary. Yet, the freedom to aporopriate water and apply
it to beneficial use is essential to the growth, development and prosperity
of the public land States. Large investments by private capital and local
agericies have rested upon the stability and security of the assumption that
by settled rule of law, western water rights were dependent on and deter-
mined by State law.

The growing challenge of such water rights by the Federal government
in carrying out Congressional mandates for large~-scale water resource pro-
grams has produced a crisis which must be resolved before the orderly,
equitable full development of water resources which is so vital to Western
programs can proceed. It is to that end that I have introducted HR 5718.
I hope that a solution will be reached following full discussion and I shall
continue to work toward that goal.

Thank you.
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WATER LAWS AS THEY AFFECT NEW MEXICO

Ross L. Malone*

The history of the effect of water laws upon New Mexico is the history
of New Mexico itself. Water is the 1life blood of our state. The laws by
which the development of adequate supplies has been encouraged, .its regula-
tion has been effected and conservation has been accomplished may be said
to constitute the very warp of the fabric of the existence of New Mexico.

Fortunately, the United States, by the Act of July 26, 1866, and sup-
plemented by the Desert Land Act of 1877, accepted the laws of the state as
the basis for determining the validity and extent of rights to water found
within :the state. As a result it has been the laws of New Mexico and not
the laws of the United States which principally have affected the developw
ment of the state and its water resources.

To say that such state control is highly desirable is the ultimate in
understatement. With water the sine qua non of our existence, if the Fed-
eral government had retained the right to control the surface and under-
ground waters of New Mexico, it would have been of little comnsequence wheth-
er other state rights were reserved or protected. It is doubtful that any
more effective means of controlling the social, economic and political life
of a state such as New Mexico could be devised than through absolute con-
trol of its water resources. The fact that this control has been in the
state and not in the Federal government has been an important factor in the
development of the laws which govern the use of water in New Mexico. We
can only speculate as to the situation had not Congress quit-claimed con=
trol of water on the public domain to the states, but many considerations
indicate that only with state control could we have devised a system so
well suited to the needs of the state, at a time when many other states
had no appreciation, and were giving little serious attention, to the pro-
blems involved.

In considering water laws as they affect New Mexico, it is important
to bear in mind the relative importance of underground water in New Mexico
as compared to surface water. When Dr. Black opened this conference last
year, he directed attention to the fact that of the 860,000 acres of land
under irrigation in the state, 66% was being irrigated from underground
sources. Inasmuch as 947 of the water used in New Mexico is used by agri-
culture, it is apparent that underground sources are supplying well over
50% of the water used in the state for all purposes. It is also apparent
that while the amount of water available from surface sources is decreas-—
ing, the water used from underground sources is increasing as new deposits
are discovered and developed.

In the light of that situation, and because the regulation of surface
waters has posed fewer legal problems than has underground water in the his~
tory of New Mexico, my discussion today will deal primarily with the impact
of our water laws upon the development of the underground waters of the

*President of American Bar Association, Roswell, New Mexico.
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state. If a further ground for this emphasis upon underground water is need-
ed, I will confess that it results also from the fact that my personal expe=
rience and interest in water law in New Mexico during the past 25 years has
involved underground water principally.

The impact of laws governing the use of underground water upon New Mexico
has been, to a large degree, the impact of the doctrine of prior appropriation
upon the state.

The drafting and enactment of the first comprehensive underground water
coritrol act in the United States resulted directly from the overdevelopment
of the Roswell Artesian Basin, which had become acute by 1925. The decline
in water levels which resulted, coupled with the rudimentary pumping equip-
ment then available, caused farms to be abandoned and destroyed land values
throughout the area. Loan companies were only willing to accept irrigated
lands as security at dry land values, even though market prices of such lands
were many times those of dry lands.

Assistance was sought from the United States Geological Survey, which
responded generously, as it has throughout its history. The Fiedler & Nye
study during the period from 1925 to 1928 made available for the first time
authoritative information as to the quantity and sources of the water in the
Roswell Artesian Basin, the speed of recharge and other factors necessary to
establish a sound economic basis for the regulation and use of the waters of
the basin.

In the first preliminary report of the study, published in 1926, the
authors recommended the enactment of legislation which would make possible
the control of withdrawals from the basin. The Fiedler study having estab-
lished the extent of the supply and rate of recharge of the basin, it would
be possible to intelligently administer the waters of the basin if suitable
legislation were enacted to make it possible. The objective of balancing the
recharge and withdrawals was thus within reach for the first time.

The authors of the legislation which became Chapter 182 of the Session
Laws of 1927 had at least five different precedents available from other
states which could have been made the basis of the proposed legislation.
Some had come into existence through court decree, others were given force
by statute. Some had evolved as applicable only to surface waters, others
to underground streams and still others had been applied to percolating
ground water. NoO doubt all were considered as underground water was then
thought to be in an entirely separate category from surface waters and not
necessarily to be governed by the same basic rules of law. The altermatives
available were these five rules, each of which would have had a different
effect upon New Mexico if adopted:

(1) The English rule of absolute ownership by the landowner of
the sub-surface waters found within his land.

(2) The so-called American rule of reasonable use.

(3) The rule of correlative rights.

(4) The rule of riparian rights.

(5) The rule of prior appropriation.

The English rule laid down in Acton V. Blundell, (12 Mess & W. 324,
1843), which recognized absolute ownership of the ground water in the
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landowners and permitted any use by him without reference to its effect on
others held no prpmise for New Mexicec. This was the basis on which the
Roswell Artesian Basin had been overdeveloped. Every landowner had claimed
the right to drill as many wells on his land as he desired and to produce
as much water as he might see fit. Neither the state nor his neighbors had
the right to stop him, regardless of the effect of his action upon other
property owners. But it had become obvious that there was more land under-
laid with water and suitable for irrigation in the Pecos Valley than there
was water in the Roswell Artesian Basin with which to irrigate it. The
English rule obviously offered no solution for the problems besetting the
Pecos Valley.

The so-called American Rule had its origin in the dissenting opinion
in the English case of Chasemore v. Richards, decided in 1857. (2 Harl. & N.
168,1857) ., In that case, which affirmed the doctrine announced in Acton V.
Blundell, the defendant had diverted percolating underground water which
supplied a stream on which the plaintiff operated a mill, thus interfering
with the plaintiff's mill operations. Plaintiff sought relief. The major-
ity of the court applied the rigid English rule of absolute ownership and
denied relief on the principle that the landowner owhed from the center of
the earth to the heavens. Justice Colderidge dissented, arguing that the
rule that one must so use his own property as not to injure another's should
be applied, and, hence, that the court should consider the reasonableness of
the use by the defendant in deciding whether relief would be granted. This
minority view was subsequently adopted by many American courts and became
known as the American doctrine. It permitted the use of underground water
by a landowner, regardless of its effect upon other users, so long as the
use involved was a reasonable one.

Obviously this rule also provided no solution for the problem with
which the 1927 legislature was dealing, inasmuch as substantially all water
in the Pecos Valley was being used for agricuture - an obviously reasonable
use. In that situation the result of the application of the American rule
would have been substantially identical with adoption of the English rule.

The third possibility available to the legislature in 1927 would have
been the application of the doctrine of correlative rights to underground
water produced from a common source of supply. This doctrine was originally
developed in the states of California and Utah, although Utah later abandoned
it for a system of appropriation. The doctrine recognizes the right of each
landowner overlying a common source of supply to an amount of water propor-
tionate to the surface area owned by him. The doctrine is a familiar one to
the o0il and gas industry today. Its application is the basis for the alloca-
“tion of allowable between oil and gas wells in almost all pools today, but
most of its development has occurred since 1927. As applied to water it
would permit an owner of land overlying a common source to drill, for and pro-
duce water in an amount proportionate tc his acreage, and when the develop-
ment reached the point that the supply was inadequate for the needs of all
owners, all would be subject to a reduction similarly in proportion to their
acreage.

While this doctrine undoubtedly had some appeal as treating all prop-
erty owners equally, in relation to their acreage, it had many of the dis-
advantages of the English rule, as applied to New Mexico. It had been dem-
onstrated conclusively that the land overlying the Roswell Artesian Basin
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exceeded the supply of water available to irrigate it. In other words, there
just was "not enough water to go around." That being true, while it would be
fair and just to divide the available supply between all owners on the basis
of their ownership, experience had proved that it would not provide anyone
enough water to make a crop. Such a system not only would subject all pro-
perty owners to slow death by starvation, but would not be in the public in-
terest in that it would not result in a maximum contribution to the economy

of New Mexico from the lands affected. Such a system had little to recommend
it when viewed in the light of the problems with which the people of the Pecos
Valley and the legislature were wrestling.

The fourth alternative, which was provided by the riparian rights doctrine,
probably received little consideration even though it has been said that '"by
1900 it constituted the backbone of American water rights law in the eastern
states." As applied to surface waters, and it is, of course, basically a sur-
face water doctrine, the rule provides that the water from streams and lakes
may be used only by persons owning land adjacent to these bodies of water, and
that each owner must use the water reasonably in relation to the uses whith
other persons similarly situated are making. The doctrine further limits the
use of the water to those tracts actually in contact with the body of water
and does not permit the enlargement of "riparian lands" through acquisition by
a riparian owner of a tract of land adjacent to his but not to the water source.
No transfer of riparian water rights is possible. But this doctrine was al-
ready in disrepute in New Mexico.

In 1898, when the Supreme Court of New Mexico first considered the pos-
sible applicability of the riparian rights doctrine in New Mexico, the Court
in U.S.A. v. The Rio Grande Dam and Irrigation Company, (9 N.M. 292, 51 Pac.
674) , pointed out that the United States had surrendered its riparian rights
to water on the public domain in 1866, and that prior to that time "it had
become established that the common law doctrine of riparian rights was un-
fitted to the conditions in the far West . . "

In 1907 the legislature had enacted a comprehensive surface water con-
trol act, Section 1 of which provided:

"All natural waters flowing in streams and water courses, whether
such be perennial or torrential, within the limits of the Territory
of New Mexico, belong to the public and are subject to appropriation
for beneficial use."

This was followed by the adoption of the Constitution of New Mexico in 1911,
Article XVI, Section 2, of which reaffirmed and expanded the provision of
the 1907 act quoted above and established prior appropriation as the law of
this state with reference to surface waters.

The constitutional provision having sounded the death kneel of the ri-
parian rights doctrine in New Mexico, and the courts having given their bles-
sing to the doctrine of prior appropriation as applied to surface water on
a number of occasions, it is not surprising that the legislature of 1927
turned to the prior appropriation doctrine in finding a solution for the un-
derground water problems typified by the situation in the Pecos Valley.

The decision to make the doctrine of prior appropriation applicable to
underground water in New Mexico was effectuated by Section 1 of Chapter 182
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of the Laws of 1927, which provided:

"All waters in this state found in underground streams, chan-
nels, artesian basins, reservoirs, or lakes, the boundaries

of which may be reasonably ascertained by scientific investi-
gations or surface indications, are hereby declared to be pub-
lic waters and to belong to the public, and subject to appro-
priation for the beneficial uses under the existing laws of

this state relating to appropriation and beneficial use of wa- .
ters from surface streams."

The further provisions of the Act vested administrative control in the
State Engineer, recognized existing rights based on application to beneficial
use and provided that the Engineer should proceed with administration of any
underground water supply subject to the Act on petition of 10% of the users
of water from the source in question.

It was inevitable that the law would be challenged on constitutional
grounds, and the challenge was not long in coming. In fact, sponsors of the
law encouraged the attack in order that there might be a judicial determin-
ation of the validity of the legislation before toc many investments had
been made in reliance upon it. :

The case of Yeo v. Tweedy, and its companion cases involving the valid-
ity of the 1927 Act, were among the most important cases ever considered by
the New Mexico Supreme Court. Had the court held, as contended by opponents
of the 1927 Act, that proprietors of property had a vested property interest
in the water underlying their land, or that the riparian rights doctrine had
been applicable to underground water in New Mexico prior to passage of the
Act, the statute would have been declared unconstititional. If that had oc-
curred, it is extremely doubtful that any effective control statute could
have been passed by the New Mexico legislature without an amendment of the
Constitution. The chaotic conditions which could have resulted from that
situation are frightening to contemplate when we realize that more than half
of the state's current water supply comes from sources which would have been
affected by them.

The Supreme Court's opinion in Yeo v. Tweedy upheld the statute against
all substantive constitutional attacks, but held it fatally defective in
seeking to expand by reference the provisions of various surface water statutes
to make them applicable to underground water. This defect was ome xeadily
susceptible of correction by redrafting certailn provisions of the-Act. The
1931 session of the legislature convened about eight months after the final
decision in Yeo v. Iweedy. A new act, redrafted to correct the defects pointed
out by the Court, but In its principle aspects a re-enactment of the pro-
visions of the 1927 Act, was promptly passed and, with minor amendments, has
regulated the use of underground water in New Mexico since that date.

One aspect of the decision in Yeo v. Iweedy merits special mention,
In spite of the fact that the Court's opinion held the statute void for at-
tempted expansion of legislation by reference, it considered at length, and
approved, its application of the doctrine of prior appropriation to under-
ground water and its declaration that they are public waters.

In legal parlance, anything discussed by a court in its opinion which
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is not required as a basis for the decision in the case is known as dicta.
Because dicta constitutes a gratuitous expression of opinion by the court,
not required by the dispostion made of the case, it is not considered pre-
cedent for future cases. Only the disposition of the issues upon which the
decision in the case rests become precedent.

Since the effect of the decision in Yeo v. Tweedy was to declare the
statute iInvalid, the extended discussion of principles applicable to the
constitutional attack and the court's conclusion that in that respect the
statute was valid, constituted dicta in every sense of the word. Nonethe-
less, the court devoted some fourteen pages of its opinion to the dicta.
This very unusual deviation from accepted standards of appellate opinion
writing undoubtedly reflected the court's appreciation of the unique and
vital importance of the legislation being considered and the urgent need
that valid legislation on the subject be enacted at the earliest possible
time.

That the court's affort to set at rest the substantive constitutional
questions involved was successful is attested by the fact that the validity
of the 1931 Act was not attacked in the courts until the case of State v.
Dority some twenty years later,

The Dority case, which was decided by the Supreme Court of New Mexico
in 1950, resulted from an enforcement campaign undertaken by the Pecos Val-
ley Artesian Conservancy District and the State Engineer jointly following
World War II. High prices during wartime, coupled with a patriotic salve
for their consciences, had led a substantial number of Pecos Valley farmers
to expand their irrigated land without the benefit of water rights. A great
many suits for injunction were filed to enjoin illegal irrigation of dry
land. A group of farmers, many of whom were defendants in these cases,
joined together, raised a fund and announced their intention to contest the
validity of the 1931 Act all the way to the Supreme Court of the United
States on the ground that they owned the water under their lands and the
state could not take it away from them without compensation.

Three typical cases were selected to constitute test suits., The de-
fendants in the three cases were Bert Troy Dority, Loman Wiley and T. A.
Lanning, Jr. One case involved the use. of artesian water, one the use of
shallow ground water of the valley f£ill and the third involved the use of
artesian water on lands having shallow rights only.

The wvalidity of the 1931 Act and of the State Engineer's action in as-
suming jurisdiction of both the artesian and shallow ground water deposits
of the Roswell Artesian Basin were upheld by the trial court, the Supreme
Court of New Mexico and the Supreme Court of the United States - and thus
were finally set at rest the questions as to the applicability of the doc-
trine of prior appropriation to the underground waters of New Mexico and
the validity of the principles involved in the 1927 Act.

When enacted, the 1927 Act was the first comprehensive underground wa-
ter control act in the United States. The same year Oregon enacted a simi-
lar statute, a portion of which was modeled after the New Mexico Act. The
benefits to New Mexico of this early action to establish the law of undex-
ground water in New Mexico are obvious. Suffice it to say that in a con-~
ference with a group of Texas state officials, who came to New Mexico to
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observe the operation of an underground water control act a few years ago,
one statement was heard time and again from the Texans: "If only we had
done this back when you did."

Having benefitted to such a great extent from the early enactment of
our statute and establishment of its validity in the Courts, we have a spe-
cial responsibility to see that New Mexico continues to progress and does
not retrogress in the utilization and conservation of our underground wa-
ter resources. This Conference by its contribution to public understand-
ing of our water laws and public appreciation of the importance of our wa-
ter resources, rerders a significant service to the State of New Mexico.
I congratulate New Mexico State University upon its sponsorship and express
my appreciation of the opportunity to participate with you in the Conference.
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CONCEPT OF BENEFICIAL USE IN WATER LAW OF NEW MEXICO

Irwin S. Moise¥*

At the outset of this paper, I wish to insert one word of caution.
All opinions expressed are my own. When I discuss decisions of our Court,
or interpret language used by Judges, I do not intend to be understood as
speaking for anybody except myself - and even then I reserve the right to
change my mind.

Any discussion of this subject necessarily must start with our State
Constitution where in Art. XVI, Sec. 2, it is provided:

"The unappropriated water of every natural stream, perennial or
torrential, within the State of New Mexico, is hereby declared
to belong to the public and to be subject to appropriation for
beneficial use, in accordance with the laws of the state. Pri-
ority of appropriation shall give the better right."

We should note that this section states that these unappropriated wa-
ters "belong to the public.” However, the right of the public to use and
exploit the water is to be in accord with laws of the state under which
"appropriation to beneficial use," is accomplished, with full recognition
being granted to the doctrine of prior appropriation.

It is thus seen that by this provision the right to appropriate water
in natural streams after adoption of the constitution was provided for - the
method to be in accordance with the "laws of the state,”" the purpose to be
"for beneficial use," and the test of right to be the doctrine of prior ap-
propriation. The provision applied only to unappropriated waters.

By Sec. 3 of Art. XVI the position of beneficial use in the picture is
set forth in the provision that it ''shall be the basis, the measure and the
limit of the right to the use of water."

By Sec. 1 of Art. XVI "all existing rights to the use of any water in
this state for any useful or beneficial purpose’ were "recognized and con-
firmed."

By this last provision it is clear that all uses or the right to make
use for any purpose was not preserved and protected, but only those uses
which were "useful or beneficial.”

Accordingly, with the adoption of our constitution we start out with
a recognition and confirmation of water already appropriated "for useful or
beneficial purposes,” which is likewise the basis, measure and limit of the
right and with a declaration that unappropriated waters could be appropriated
"for beneficial use" with time ox priority of appropriation - not type of use -
being the yardstick for determining questions of right between conflicting
claims.

*Justice, Supreme Court of New Mexico, Santa Fe, New Mexico.
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Before proceeding further it probably would not be amiss to point out
that the doctrine of prior appropriation to beneficial use, although gen-
erally accepted as being well suited to accomplishing development of the
limited waters in an arid region, has been criticized as not being based
upon sound principles and not suited to the situation when the pioneering
era is passed. Also, it has been pointed out that the doctrine leads to
wasting of water, and does not guarantee the best use,

Moses Lasky in his paper appearing in 1 Rocky Mountain Law Review 161,
written in 1929, stated that prior appropriation did not long remain as the
law, and further that it "was not fit for the West." He quotes Elwood Mead,
as follows:

"The whole principle is wrong. It is wrong in principle as well
as faulty in procedure. It assumes that the establishment of
titles to the snows on the mountains and the rains falling on the
public land and the water collected in the lakes and rivers, on
the use of which the development of the state in a great measure
depends, is a private matter. It ignores public interests in a
resource upon which the enduring prosperity of the community must
rest. It is like A suing B for control of property which belongs
to C. Many able attorneys hold that these decreed rights will in
time be held invalid because when they were established the pub-
lic, the real owner of the property, did not have its day in
court."

That eminent writer on water law, Mr. Samuel C. Wiel, as early as 1913,
in an article entitled "Theories of Water Law' appearing in 27 Harvard Law
Review 530 - was critical of the doctrine.

More recently Professor Robert Emmet Clark of the University of New
Mexico law school faculty, in an article appearing in XXVIII, New Mexico
Quarterly 97, suggests the possibility that our existing concepts and laws
are in need of overhauling.

For the short time allotted me, it will be my purpose to explore our
statutes and decisions with a view to determining as best we can what uses
may be made of our waters within their framework, and whether or not our
laws and constitutional provisions are badly in need of amendment to ob-
tain better and greater use - and incidentally consider possible changes
which might be made in our laws to bring them up to date to accomplish such
an end.

At the outset, since we are going to talk about "beneficial use" it
should be helpful if we orient ourselves by attempting to define it.

Recently, in connection with the work on a Model Water Use Act by the
National Conference of Commissioners on Uniform State Laws, a definition
has been suggested. It is as follows:

"!Beneficial use' means a use of water, including the meth-
od of diversion, storage, transportatiom, and applicatiom, that
is reasonable and consistent with the public interest in the pro-
per utilization of water resources, including, but not limited to,
domestic, agricultural, industrial, power, municipal, navigational,
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fish and wildlife, and recreational uses.”

This may seem to be a reasonably adequate definition. It will be noted
that the emphasis is on "the public interest in the proper utilization of
water resources." As will be hereinafter pointed out, the 'public interest"
is to be considered in granting rights to appropriate surface water to bene-
ficial use in New Mexico, but here the emphasis is upon the element of time
- priority of time giving the better right. The proposed Model Code will
be referred to again in this discussion.

As long ago as 1900 in the case of Millheiser v. Long, 10 N.M. 99, 61
P. 11, the Territorial Supreme Court held that the doctrine of prior appro-
priation applied in New Mexico, and that a necessary element in an appro--
priation was the placing of the water to beneficial use. The court there
said, "It is not the capacity of the ditch merely that determines the ap-
propriation of water, it is the amount actually applied to a beneficial use
that is appropriated within the meaning of the law." It was apparent in
that case that the appropriators had undertaken to sell water diverted by
them into their ditch. The court said, "These sales of water were * * %
contrary to the law governing water rights in this Territory except to the
extent" that there had been a ''valid appropriation." It was held that wa-
ter rights once acquired by being put to beneficial use could be sold, "but
they could not sell and retain the water at the same time," and that the
capacity of the ditch did not constitute a valid appropriation, unaccompanied
by application of the water to some bemeficial use.

In the case of First State Bank of Alamogordo v. McNew, 33 N.M. 414,
269 P. 56, it was held that use of water for domestic purposes, including
stock watering, is a "beneficial use'" of water.

Later, in the case of State v. Red River Valley Co., 51 N.M, 207, 182
P. 2d 421, the court said, "we are unable to find authority, or justifica-
tion in reasom, to support the claim that the "beneficial use" to which
public waters, as defined in this and other jurisdictions, may be put, does
not include uses for recreation and fishing." This may be an awkward meth-
od of saying that uses for recreation and fishing are beneficial uses, but
that they are so recognized here, can not be doubted.

Finally, in 1957, in the case of State v. MclLean, 62 N.M. 264, 308 P.
2d 983, the court discussed the meaning of "beneficial use" at some length.
It reviewed the earlier cases and stated that they held it "to be the use
of such water as may be necessary for some useful or beneficial purpose in
connection with land from which it is taken." This was a case involving
artesian water permitted by the claimant to run uncontrolled onto grass
lands - thus the reference to "connection with land from which. it is taken."
However, I do not perceive any difference as to surface water and "the use-
ful and beneficial purpose" to which the water must be put. The court then
held that under an appropriation a person may not receive more water than is
necessary for actual use. They also held that water wasted was not benefi-
cially used. The court said, "The use must not only be beneficial to the
lands of the appropriator, but it must also be reasonable in relation.”

From the foregoing may be determined the extent to which our court has
gone in attempting to define "beneficial use'. That it is not too explicit
should not be too difficult to understand. It would seem that what is or is
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not beneficial use could only be determined definitely in a given case, up-
on consideration of the particular facts of that case. (8ee City and County
of Denver v. Sheriff, 105 Colo. 193, 96 P. 24 836).

In New Mexico, rights to water "flowing in streams and water courses"
which were "recognized and confirmed"” by Art., XVI, Sec. 1 of the Constitu-
tion were those acquired under Chapter 49, Laws of 1907, (L. 1907, Ch. 49,
Sec. 75-1-1, N.M,S.A, 1953), as well as those vested prior to adoption of
Chapter 49, Laws of 1907, and recognized by Section 59 of that act, as well
as those rights to waters where appropriation "for beneficial use" had been
initiated prior to March 19, 1907, by the filing of "affidavits, applica-
tions or notices." (Sec. 75-8-1, N.M.S.A., 1953).

It is interesting to note in passing that all "vested rights" were
left unimpaired by the 1907 act - whether for beneficial use or not - but
as to those in process it was required that they be for beneficial use. It
is doubted that this is material because no cause has come to my attention
where any use vested-prior to the 1907 act was ever questioned on a basis
of its benefits or lack thereof, and as has already been seen the law in
Territorial days required that uses be beneficial. Because of the language
of the section such a question was possible. At this late date, and for
the reasons stated it is most doubtful that it will ever arise.

In addition to recognizing vested rights and initiated rights of ap-
propriation for bemeficial use, the 1907 law provided for preservation of
rules and regulations adopted or to be adopted for distribution of water
from ditches or ditch systems where "economical use" was accomplished,
(Laws 1907, Ch. 49, Sec. 57; Sec. 75-8-2, N.M.S.A. 1953). By amendment in
1909 (Ch. 54, Sec. 1) 'water tanks or wells for watering stock" were ex-
empted from the other provisions of the act of 1907. By Chapter 126, Sec.
24, Laws 1941, this was amended so that the exemptions no longer apply to
"wells for watering stock' but are now applicable to "water tanks or ponds
for the purpose of watering stock which have a capacity of tem acre feet
of water or less." (Sec. 75-8-3, N.M.S.A. 1953).

A brief review of the situation with reference to underground water
under the Constitution is here indicated. The rights recognized and con-
firmed are identical with the surface water rights, the difference being
that until 1931 we had no underground water law. (See Yeo v. Tweedy, 34
N.M. 611, 286 P. 970; Bliss v. Dority, 55 N.M. 12, 225 P. 2d 1007). In the
legislature of that year a law was passed declaring as public waters, and
subject to appropriation for beneficial use "the water of underground streams
channels, artesian basins, reservoirs or lakes having reasonably ascertain-
able boundaries." (Laws 1931, Ch. 131, Sec. 1; Sec. 75~11-1, N.M.S5.A., 1953).

The act provided that "existing water rights based upon application to
beneficial use were 'recognized' and provided that the act was not 'intended
to impair the same or to distrub the priorities thereof.'" (Laws 1931, Ch.
131, Sec. 4; Sec. 75-11-4, N.M.S.A, 1953). Although no particular signifi-
cance is attached to the differences present in this statute and those pre-
sent in Sec. 75-8-1 mentioned above, it is interesting to note that here the
rights "recognized" and the priorities not "impaired" are those "based upon
application to beneficial use" whereas in Sec. 75-8~1 the rights not impaired
are "existing vested rights" without reference to whether they were based up~
on application to beneficial use. As already stated this is probably not
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material, or if it ever was, at this late date it no longer is.

In addition to the provision mentioned above, the 1931 act contained
a provision not present with reference to surface water that permitted
claimants of vested water rights which had been applied to beneficial use
prior to the passage of the 1931 act to file a declaration with the State
Engineer "setting forth the beneficial use to which said water" had "been
applied” together with other information, and gave the same effect as "pri-
ma facie evidence of the truth of their contents.” (Laws 1931, Chap. 131,
Sec. 5j Sec. 75-11~5, N.M.S.A., 1953). Prior to 1959 we had no comparable
statute covering vested surface water rights. This omission became ma~..
terial in the efforts of New Mexico to establish certain old rights to wa-
ters in the Colorado River watershed in the law suit brought by Arizona
against California in the United States Supreme Court, and to which New
Mexico was made a party. The 1959 session of the legislature passed Chap-
ter 222 (Sec. 75-1-2.1 and 75-1-2,2, N.M.S.A. 1959 Supp.) which makes sim-
ilar provisions for filing declarations of "beneficial use' of surface wa-
ters as had been.authorized for underground water since 1931. Although
providing for the filing of the declarations, the act does not purport to
state the legal effect of doing so.

I come.now to what I hope will be the substance of my discussion of
"beneficial use" under New Mexico law. What I propose to do is to explore
the proposition of whether or not beneficial use is necessarily the best
or most economical use, and further, if it isn't, are certain changes in-
dicated that would result in a better or more economical use of our wa-
ters,

Section 75-5-6, N,M.S.A, 1953, provides as follows:

"If, in the opinion of the state engineer, there is no un-
appropriated water available, he shall reject such application.
He shall decline to order the publication of notice of any appli-
cation which does not comply with the requirements of the law and
the rules and regulations thereunder. He may also refuse to con-
sider or approve any application or notice of intention to make
application, or to order the publication of notice of any appli-
cation if, in his opimion, approval thereof would be contrary to
public interest.” N

This language clearly states that the application shall be rejected
if there is no unappropriated water available. This has nothing to do with
economics and would seem to be regardless of intended use. The last sen-
tence seems to give the State Engineer considerable discretion to refuse
to consider or approve " * * % if in his opinion, approval thereof would
be contrary to public interest." Can this be made to coincide with our
constitutional requirement that "priority of time shall give the better
right'?

What is meant by "public interest”? Is it in the public interest to
permit a use which is not the best use economically?

These questions are only pertinent, if pertinent at all, insofar as
surface water is concerned, because the right to deny an application to ap-
propriate underground water would appear to be limited by the statute (Sec.
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75-11=3, N.M.S.A, 1953) to a determination "that there are no unappropri-
ated waters in the designated source, or that the proposed appropriation
would impair existing water rights from such source."” There is no pro-
vision for rejecting or denying an application because not in the public
interest. Also, it would seem clear, that at least as far as underground
waters are concerned priority of appropriation to bemeficial use, with-
out subsequent abandonwent or forfeiture by failure to use for four years
(Sec. 75-11-8, N.M,S.A. 1953) is the sole determining factor - without re-
gard to relative merits of the proposed use or other possible uses.

Let us examine the problem then, insofar as surface water rights are
concerned.

As has already been pointed out, water in "tanks or wells for water-
ing stock" was exempted from the 1907 act. In 1941 this exemption was made
to apply to "tanmks or ponds for the purpose of watering stock which have a
capacity of 10-acre feet of water or less."” (Sec. 75-8-3, N.M.S.A. 1953).

In addition, in the case of First State Bank of Alamogordo v. McNew,
supra, it was decided that "use of water for domestic purposes, including
stock watering, is a 'beneficial use’ or water.”" In that case large amounts
of water were being appropriated and distributed through a pipeline for
stock watering purposes on public domain. The water right found to be pre-
sent was incident to the right of the owner to enjoy the use of the range.

It has been generally considered that our system of acquiring and pre-
serving water rights was devised with agriculture and irrigation in mind
and that it works to the advantage of these uses. It has been stated by
the Utah Supreme Court "that domestic use is the most beneficial use for
water and that irrigation is the next most beneficial use in the arid west-
ern states is a self-evident and well recognized fact vegardless of any
statute." (Tanpmer v. Bacon, Utah, 1943, 136 P. 2d 957). There are those
who, no doubt, would take issue with this statement today. Many new uses
of water and uses which possibly would bring a larger monetary return than
cant be realized from farming or stock raising are now seeking recognition.
Among these are uses for power, industry, oil recovery, and last but not
least, use for recreation. A few years ago, anybody who suggested that wa-
ter should be stored for recreational use in preference to agricultural uses
would have been laugbed out of court. Today, with more people, easier ac-
cessibility, and increased lelsure time available, there is a growing re-
cognition of the value of such uses ~ not only for its sociologic benefits,
but prinmcipally for its economic benefits. That such use is recognized as
beneficial in New Mexico has already been pointed outk.

With aspiratiomns for the best and most economical uses I am disposed
to agree, but can these considerations enter into the deliberation of the
State Engineer when passing on an application to appropriate water? If
two applications are filed at the same time and there is only sufficient
water to satisfy one, the Emgineer could probably grant the right to which-
ever use could be demonstrated to be economically most beneficial -~ this
under the provision that he could refuse to approve any application "which
would be contrary to public interest.'" I assume that to approve a less eco-
nomical use than is otherwise available would be considered "contrary to the
public interest.”
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However, it can be argued that if any intended use would contribute
something of public value or benefit, it could not be found to be "con~
trary to public interest,” and accordingly if it was first in time, the
Engineer would have to approve it. Also, would he have the right to deny
an application for use to irrigate with available water in order to hold
that water for some possible future application for a more economical use,
or on the other hand, could he grant a right conditioned on such better or
more beneficial use applying for it?

The Supreme Court of New Mexico has spoken only once on this subject
and that was almost 50 years ago in the case of Young & Norton v. Hinderlider,
15 N.M. 666, 110 P. 1045, decided in 1910. 1In that case the Territorial En-
gineer had for consideration three applications. The first was from the ap-
pellee, Hinderlider, to appropriate 200 second feet of the flow of the La
Plata River, to be stored in a reservoir of 12,406 dcre feet capacity to be
built and te be used to irrigate about 14,000 acres.

This application was followed a couple of months later by the appli-
cation of appellants to appropriate the waters of the stream, to be stored
in a reservoir of 10,149 acre feet capacity and to be used to irrigate about
5,000 acres of land. The third application need not be considered.

After a hearing the Engineer rejected appellee's application and ap-
proved appellants' basing his decision on the fact that although junior in
time, appellants were settlers and would be using the water themselves, and
not for speculative purposes, the amount of water sought by them was more
within the available supply, that the cost was more reasonable, being only
about half the cost of the appellee's project.

This decision by the Engineer was appealed to the Board of Water Com-
missioners of the Territory (since abolished) which heard the evidence and
reversed the decision of the Engineer. Thils decision was appealed to the
district court which affirmed the decision of the Water Commissioners and
the case was then appealed to the Supreme Court which disposed of the case
by remanding it to the district court with instructions that it make some
additional findings which were deemed to be necessary for a final decision.

However, concerning the question of the rights, duties and powers when
applications to appropriate waters for beneficial use are present, the Su-
preme Court pointed out that it '""should be borne in mind" that "the entire
statute is designed to secure the greatest possible benefit from them (the
public waters) for the public #**," The court further stated that it was
"obviously for the public interest that investors should be protected a-
gainst making worthless investments in New Mexico' and further that if there
was water available only sufficient to irrigate 5,000 acres, "it would be
contrary to the public interest" to give "official approval® which would
make posgible the sale of stock which was '"reasonably sure to become worth-
less, and land which could not be irrigated at the price."” The court ex-
pressed a concern about irrigation projects failing, not only because of
the effect on the farmers dependent on it, but because such failures re-
flect vwpon all irrigation enterprises.

They said that the relative cost of the proposed works, although not
conclusive on the question of "public interest" should be considered. Quo-
ting from the decision we find the following:
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"It may be said that the territorial engineer could have
approved the Hinderlider project for the number of acres which
could be irrigated from it. He makes it clear, however, from
his report, that the cost of the works for that project would
be much greater than for works fit to irrigate the land which
could really be irrigated from the available water there."”

Further along in the decision, the court points out that there was no
reason under the iradequate findings and conclusions made that the earlier
application should not have been approved for the acreage for which water .
was available. Quoting again, they say, "The price which the owners of
land can afford to pay for irrigation must depend in part on the use to
which it can be put" and then state that $40.00 per acre foot as a cost of
water for onme type of crop might be prohibitory whereas for another type
it would not be excessive or unreasonable.

This decision caused Mr. Lasky in another law review article in 2
Rocky Mountain Law Review 35, at page 41, to state, "In the face of such
decision, it seems difficult to say that prior appropriation still exists.”
This comment evidently stems from the fact that the court recognized con-
siderations other than time as being proper for the State Engineer to weigh
in granting or denying permits to appropriate water. That it did alter what
might otherwise be simon-pure "prior appropriation' cannot be denied. This
case grose before adoption of our constitution. Although the statute has %
remained unchanged and still contains the reference to "public interest,"
if the question of its constitutionality were raised in the light of the
provision of Art. XVI, Sec. 2, that "priority of appropriation shall give
the better right," there could be a real question of its continued appli-
cation, at least in the manmer just discussed. Possibly that is the reason
there are no later cases where the gquestion has arisen.

This is an appropriate place to note the recent case of Cartwright v.
Public Service Co. of New Mexico, finally decided September 3, 1959, and
appearing in 343 P. 2d 654, in which our Supreme Court by a three-to-two
decision determined that the so-called pueblo doctrine of water rights ap~-
plied in New Mexico. By this doctrine it is held that with the original
grant of a pueblo for colomization purposes went the right to all waters
necessary for the use of the pueblo, not only if put to beneficial use
promptly, but for all future time.

The violence that such holding does to the prior appropriation doc-
trine and the requirement of beneficial use in order to acquire and maintain
a right to water should be evident,

The majority of the court, in its opinion stated, '"We see nothing in
the theory of pueblo rights inconsistent with the doctrine of prior appro-
priation and beneficial use." However, Judge Federici, in his dissenting
opinion on motion for rehearing, points out how this theory of pueblo rights
cannot be supported under our laws as they have been heretofore ammounced.
Although Judge Federici covers the matter ai some length, the following
quotation covers the matter directly and pertinently:

"What does prior appropriastion mean? What is meant by bene-
ficial use? Can the tevm 'first in time, first in right' be de~

fined? What has this Court said about defining prior appropriation?
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In Carlsbad Irr. Dist. v. Ford, 46 N.M., 335, 340 128 P. 24 1047,
this Court, speaking through Justice Bickley, adopted the defi-
nition of the term 'appropriation of water' from Kinney, Irri-
gation and Water Rights, 24 Ed., Sec, 707, as follows:

"Therefore, we believe that the following definition of
the term "appropriation of water'" under the Arid Regions Doc-
trine of Appropriation comes nearer being correct than any which
we have found; the appropriation of water consists of the taking
or diversion of it from some patural stream or other source of
water supply, in accordance with law, with the intent to apply
it to some beneficial use gy purpose and consummated, within a
reasonable time, by the actual application of all of the water
to the use designed, or to some other useful purpose.'
(Emphasis of Writer).

How can the theory of pueblo rights be considered consistent with
the doctrine of prior appropriation with the language of this
Court describing the doctrine of appropriation requiring an in-
tent to apply it to some beneficial use or purpose and consummated
within a reasonable time by the actual application of all of the
water to the use defined or to some other useful purpose? Kinney
and this Court were talking about the Arid Region Doctrine of Ap-
propriation, the same thing that the majority is talking about
when they say:

'‘We see nothing in the theory of pueblo rights inconsistent
with the doctrine of prior appropriation and beneficial use.'

How about the words and phrases: intent, consummated, rea-
sonable time, the use defined?"

and then Judge Federici concludes, as follows:

"The theory of pueblo rights, as construed by the majority
here and by the California courts, is as antithetical to the doc-
trine of prior appropriation as day is to night."

It is still too early to be able to fully appreciate the effects of
this decision in New Mexico. It seems clear that all municipalities in the
state, which even remotely might trace their origins to pueblo grants, when
finding themselves in need of more water to maintain their growth will seek
to establish a pueblo right. What success in this effort will ultimately
do to our agricultural economy built upon what have heretofore been supposedly
valid appropriations to beneficial use will become clear only with the pass-
age of time. Also, it has great potentialities for making our problems in
interstate compact compliance difficult if not insurmountable.

However, before predicting disaster to what had been thought to be well
settled principles, we should consider that it is possible that the right
determined to be present in Las Vegas may not be generally present in all or
many of our towns. There are those who have given the matter considerable
study and thought who so assert - and as a matter of fact say that Las Vegas
is the only town in the state where these rights exist,
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Whatever the uliimate extent to which the doctrine may be applied, it
is clear that we are entering upon an era of competition between municipali-
ties and farmers for water heretofore used benefically in agriculture, and
now needed to assure continued urban growth. Also, it is clear that these
municipalities prefer to establish their right to this water under the pueb-
lo doctrine rather than to'acquire existing rights and transfer them from
present uses to the new uses. Why this should be true is obvious.

Our statutes do not require preferential treatment of any beneficial
use over any other bemeficial use except on a basis of priority, with such
possible consideration of "public interest" as is hereinbefore indicated.
As already mentioned, this may have played into the hands of those inter-
ested in using water for irrigation.

Certain states have seen fit to provide by statute for the relative
preference to which various types of uses should be accorded. (See the ar-
ticle by Professor Trelease of the University of Wyoming School of Law, ap-
pearing in 27 Rocky Mountain Law Review 133). This may have something to
recommend it, but to say the least is subject to criticism on the ground
that it merely adds another inflexible element into the law, and this is
admittedly not desirable., New Mexico never saw fit to adopt such a legal
strait jacket to govern its uses.

It can be said that municipal and other public uses for which condem-
nation powers are granted have a preference, as hereafter noted. Also, we
may have "public interest" considerations already discussed which, theoret-
ically and if constitutional, permit certain preferences. We have the pueb-
lo doctrine which, at least in Las Vegas, and any other municipality which
can prove a pueblo grant, gives a preference for future growth of the mu-
nicipality. In addition, we have the exemption of reservoirs of less than
10-acre feet capacity built by stockmen for stock purposes, as already point-
ed out (Sec. 75-8-3, N.M.S.A, 1953) and a right in travelers who do mot have
a large number of cattle to the free use of water from all sources except
wells, ponds or reservoirs. (Sec. 75-1-4, N.M.S.A. 1953). The underground
water law provides that although application must be filed with the State
Engineer by those desiring to make use of waters from wells for watering
livestock, for "irrigation of not to exceed one acre of non-commercial trees,
lawns or gardem, or for household or other domestic use," when an appli-
cdtion is filed a permit allowing such use shall issue. (Sec. 75-11-1, N.M,
S.A, 1953).

Also, in passing, it is interesting to note that in the Colorado River
Compact, which is a formal agreement of all of the states in the Colorado
River drainage basin and the United States, adopted in 1922 and ratified
by New Mexico in 1923 (Chap. 6, N.M.S.L. 1923), and therefore a part of the
law of New Mexico, it is provided in Art. II (e) that "The states of the
upper Division (of which New Mexico is one) shall not withhold water, and
the states of the Lower Division shall not require the delivery of water,
which cannot reasonably be applied to domestic and agricultural uses,'" and
in Art, II (h) "domestic use" is defined to "include the use of water for
household, stock, municipal, mining, milling, industrial and other like
purposes, but shall exclude the generation of electrical power.'

Thus it is seen, that at least in this area of the law of New Mexico,
agricultural and domestic uses which include all forms of industrial uses
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are put in a higher category of importance than the use of water for pro-
duction of power.

Out of these provisions arise the dispute which is presently raging be-
twaen the states of the upper and lower division comncerning filling proce-
dures for Glen Canyon Reserveir. May the upper states withhold water to £ill
this reservoir if Lake Mead and the other storage lakes below contain suffi-
cient water for domestic and agricultural purposes? The lower basin states
say "no' because they claim that the only reason for filling Glen Canyon as
rapidly as possible is to build up a sufficient head of water to develop power
which is the least preferred use under the compact. The upper basin states
say "yes' for the reason that their right to build the dam to store water is
recognized in the compact - aside from any rights to manufacture power, and
the lower basin states have no right to demand water so that they have a
greater head for power at Hoover Dam. This argument is still unresolved, and
merely mentioned here to demonstrate the type of dispute that can arise when
uses are assigned relative positions in the scheme of things.

Incidentally, I would call your attemtion to the fact that fishing and
recreation are uses not even mentioned in the compact, although as already
stated there are those who ascribe to such uses the highest economic return
of any.

Let us next inquire, whether our reliance on the prior appropriation
doctrine slightly modified by what was said in Young & Norton v. Hinderlider,
supra, if still applicable, and in the Cartwright case, supra, and without
giving preference to one beneficial use over amnother was poorly conceived or
has not worked.

I am constrained to feel it has worked reasonably well for two prin-
cipal reasons. First, demands for other uses are only now arising. Lf use
for irrigation had not been made, water which flowed unused downstream dur-
ing the many years since this country was settled would have been lost en-
tirely, either by passing unused to the sea, or to what would have been a
worse fate so far as we are concerned, by being put to beneficial use in
states lying between us and the sea, so that prior claims would have arisen
in these users to have the flow continue undisturbed.

What has happened to Arizona on the Colorado River, and to New Mexico
to a lesser extent, and what has given rise to the case of Arizona v, Cali-
fornia, et, al., is an example of what can happen, and should be sufficient
proof of one of the errors present in failing to make the earliest and great-
est use of all water available for use in any state.

Secondly, it has been the foundation and basis of a large part of the
growth of our state to its present position. It would have been neither de-
sirable nor economical in my mind to have permitted the water to flow by un-
used and unclaimed, producing nothing, and being lost forever, with great
likelihood that the future flow by the same failure to use was likewise being
lost for all time,

It is suggested by Professor Clark in his study of '"Water Law Institu-
tions and the Community," already refered to, that our doctrine of appropri-
ation has "become hardened into verbal formulations called constitutions and
statutes and case decisions," and that whereas our problem heretofore has
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been one of rights of appropriation and acquisition, we are entering into
a new era where the problems are more related to "tramsfer or rights to
different locations or other uses or involve more complex forms of owner-
ship and administration."

True it is that with some exceptions on the San Juan River and on the
Canadian River, all our surface water has been appropriated to beneficial
use ~ largely for irrigation. Now arise the demands for other uses, as-
sertedly more beneficial - for industry, power, etc. Can we, or should we
by changing our laws attempt to give preference to these so-called higher
uses?

As to the waters already appropriated and put to beneficial use for
irrigation, the short answer is that we probably can't even though we would.
Property rights have been acquired in this water, and these rights are pro-
tected against confiscation or unreasonable or unjustified infringement by
both our state and federal constitutions. Professor Clark suggests that
some means should be found to make these vested rights available to new uses
so that the social and economic aspirations of the state may be nurtured.

He does not suggest what he has in mind, and it may be that some formula

for accomplishing this within the framework of our comstitutionmal protection
of human and property rights has escaped me, but I am frank to admit that I
perceive of no method, except the laws of nature - of supply and demand -

of economic necessity which can in any manner supply the answer.

True, we can condemn water rights for public use, paying the owner the
reasonable value thereof. Our laws already provide for condemnation by
cities and towns to provide the municipality with water (Sec. 14-21-52,

Sec. 14-40-23 and Sec. 14-48-1, N.M.S.A, 1953) and also for condemnation by
the Interstate Stream Commission when "deemed necessary or proper for the
construction, operation and maintemance of * * * works" as provided in Chap-
ter 266, N.M.S.L. 1955 (Sec. 75-34-10, N.M.S.A. 1953, 1959 Supp.) and these
rights could be broadened to include other public bodies and anything which
might be described as public purposes.

In this connection mention might be made of Chapter 286, N.M.S,L. 1959
(Sec. 75-4-1.1 N.M.S.A, 1953, 1959 Supp.) where county commissioners were
given the power to condemn water rights within a county for developing a
county water supply system. Possibly this is a step in the direction of
broadening the power of eminent domain to accomplish some preferable benefi~
cial use., However, unrestrained granting of the right for any and all pur-
poses would be of questionable constitutiomality. Accordingly, it is doubt-
ful that any such method would resolve the problem.

I have already made mention of the proposed Model Water Use Act. A
draft of this act was presented to the conference of Commissioners of Uni=-
form State Laws last year. What progress it has made since then I do not
know. It is interesting to note, however, that this model code sets up a
system of licensing the use of water for limited times and so as not to im-
pair "the most beneficial use and development of the water resources of the
state," giving "no preference or priority to applications first in time."

Thus it is seen that whereas priority in time generally controls here,
it plays mo part under the suggested model code; and whereas, public inter-
est is only incidentally considered here, it becomes the major and controlling
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consideration in the model code.

The interest in this model code and the impetus behind it has come pri-
marily from the eastern and southern states where the riparian doctrine has
been in vogue and consequently rights in water have not become vested as they
have here. The principle of licensing rather than granting rights to water
would seem to have considerable merit, and although I do not want to be un-
derstood as giving urqualified endorsement to the proposed code, T am free to
admit that if we had adopted it in 1912 instead of the prior appropriation

doctrine, the problems now facing us of finding water for further development
after practically the entire supply has been appropriated would not be so critical.

However, we must face reality. As already stated, except for the Cana-
dian and San Juan Rivers, all our surface water has been appropriated to bene-
ficial use - 1f not over-appropriated. I doubt if any great service will be
performed by trying to evolve ways to overturn these rights. Neither do I
think we should address our energies toward devising methods of tearing the
rights away from those who have acquired them and are using them,as for ex-
ample, proving rights to water under the pueblo doctrine recognized in the
Cartwright case, supra. Rather, as already suggested in this paper, we should
put our faith in the laws of nature - rather than in man-made laws. For one
thing, they are more easily enforced, and if not more equitable, at least they
are certain in their applicatiom.

Accordingly, as I see it, when the need becomes great enough, or the
profits become inviting encugh, there will come a time when the new uses will
require that old water rights be legally acquired from those holding them.
The fact that very few applicationsto change uses have arisen to date does
not surprise me. (See XVII New Mexico Quarterly 103). In my opinion, we
are only now arriving at the time when the demand for changes of use could
be expected to be increasing. In addition, until the courts have spoken out
clearly that only by acquiring valid existing rights and getting approval of
a change of use is the only legal method open, there will continue to be re-
sistance and objection.

Although the day when no water was available for new or better uses has
been rapidly approaching, the action of the State Engineer in closing the un-
derground basin of the Rio Grande Valley from the Colorado line to Elephant
Butte in 1956 advanced the day of reckoning materially. It would have come
sooner or later, but with this basin closed to new development unless old
uses were retired, the day of decision had arrived. The Rio Grande Valley is
the area where the new demands are the greatest. Resistance has been pre-
sent and to date there has been no decision by our Supreme Court delineating
what may be done and what may not be done, except only the case of State v.
Myers, 64 N.M. 186, 326 P. 2d 1075, holding that in the exercise of its police
powers the State could require a license before a well could be drilled, even
though the water right was already in existence, and the Cartwright case which
held out to municipalities in the valley the hope of getting this water as a
matter of right. Of course, the actions of the State Engineer in declaring
underground basins had long since beern upheld generally in Pecos Valley Arte~
sian Conservancy District v. Peters, 50 N.M. 165, 173 P. 24 490.

However, since the area of greatest growth and biggest demand is around
Albuquerque, and within the district declared in 1956, the problem has brought
to a quick head, and a solution is required.
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Examples of what 1 am talking about have been in the press during the
last few days. 1 refer to applications by the Kaiser Cypsum plant, south
of Santa Fe, at Rosario, and by the Hoffman City, west of Albuquerque.

You will recall that Kaiser made application to change use and point
of diversion of a right acquired by it, and the State Engineer denied the
application because the right sought to be moved was an abandoned or for-
feited right that had not been used for many years.

When this occurred, Kaiser went out and acquired another right. If
it isn't a valid and existing vight there are still literally thousands of
rights of varying value that can be acquired and moved. The application
of the Hoffman development at Albuquerque is in the same position. These
are two cases of natural needs and economic ends dictating changes in use
from agriculture to what is a better or more economic use in these days
and times. I anticipate that instances such as these will multiply as time
passes, and that our progress will not be delayed by continued adherence
to our established legal principles.

Before closing, I should probably mention that although, insofar as
beneficial uses in New Mexico are concerned, there are no apparent dif-
ferences between the law applicable to underground water that applicable
to surface water, except as hereinbefore mentioned; nevertheless, the fact
that we have proceeded under a theory that the two types of water are sep-
arate and distinct has caused some problem in the past.

There are those who persist in their position that there is no relation
between underground and surface waters - and as to certain waters this is
probably true to all practical purposes. However, as to other waters there
undoubtedly is a relatiom, and in the administration of the whole of the
water - some surface and some underground - under two different laws, dif-
ficulties of decision and administration are not surprising.

The recent case of Templeton v. Pecos Valley Artesian Conservancy Dis-
trict, 65 N.M. 59, 332 P. 2d 465, decided in November, 1958, probably went
a long way toward resolving this problem. In that case the court sustained
the lower court in its finding that surface water appropriations, were "in
effect," appropriations from the underground. To an argument that this
amounted to a change from a surface to an underground right, the court re-
plied:

"If the river and underground waters had two separate sources
of supply and if there were mo connection between them, this argu-
ment might be sound, but under the facts set forth above, the Val-
ley Fill was the source of the flow of the river."

The same problem is present in the declaration of the Rio Grande Un-
derground Water Basin in 1956, where the State Engineer found and declared
that "the waters of said basin are interrelated with the flow of the Rio
Grande Stream System, so that such underground waters are a substantial
source of the flow of said stream system."

My reference to this phase of our present water problems is only in-

directly connected with the discussion of beneficial use, but since all as-
pects of water appropriation are not too far removed from the basic problem
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of use and the economic growth resulting from such use, I felt I could not
close without at least pointing out the problem,

In conclusion T would like to say that although I may be guilty of in-
excusable optimism, as I see it:

(1) We have benéfitted most be fostering the greatest use pos-
sible at the earliest date possible which resulted from ad-
option of the prior appropriation doctrine.

(2) To have held any of this water for future better uses would
have resulted in waste if not loss.

(3) A licensing system such as is suggested in the Model Code
would possibly have been preferable, although it is doubt-
ful that development to full use would have been as rapid
thereunder.

(4) Adoption of a licensing system in New Mexico such as is
proposed in the Model Code would not seem desirable at this
late date after most of our water has been appropriated to
beneficial use.

(5) The law of supply and demand will take care of changes from
one beneficial use to another or better one.

(6) This change may not be as rapid as would result if our law
could be changed, but is more in keeping with our concepts
of property rights and moral responsibilities, than to at-
tempt disappropriation through whatever method might be de-
vised, and will come as rapidly as the changes are economi-
cally justified.

(7) The situation resulting from a recognition of the interrelation
of certain surface and underground waters needs to be generally
accepted so that the orderly appropriation of water to the
greatest beneficidl use may proceed.
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COMPETITION FOR WATER AMONG VARIOUS USES IN UTAH -
PLANNING, LEGISLATION, ADMINISTRATION

Wayne Criddle*

Precipitation falling as rain, snow, and dew serves the consumptive
water needs of all plant and animal life. But water also serves many oth-
er purposes. It carries away our wastes, and is used almost universally
to help control our fires. Lt is used in our production of electricity
through hydro turbines or for generation of steam in thermal plants. Heavy
transportation is dependent upon this medium. It is used as a coolant,
solvent, flotation medium, energy transfer agent, diluent, cleaning agent
and in many other ways about the home and factory. Recreation also pre-
sents a growing need for water. Thousands of new swimming pools, boating
and water skiing, and our desire for more f£ishing waters and more wildlife
areas all require more, and more water.

Available water

Of the 4.8 billion acre-feet falling on the continental United States,
some 70 percent is returned directly to the atmosphere or is absorbed by
the soil, and 30 percent becomes surface discharge or runoff. However, as
we all know, precipitation and runoff vary widely from place to place
throughout the country. A study of San Simon Creek, located in Arizona
near the New Mexico line, shows that from a total fall of 1,560,000 acre-
feet, only 9,000 acre-feet, or about one-half of one percent, normally
reaches the mouth of the creek.

On all of Utah, more than 50 million acre-feet of precipitation falls
each year. At least 45 million acre-feet of this is consumed through the
natural processes of evaporation and transpiratiom where it falls and only
10 percent becomes surface runoff and available for controlled uses by man.
The quantity of total water and the '"manageable" water available to the
state and its overall use has changed little since white man first settled
the area over 100 years ago. We still have little control over 90 percent
of our total precipitation. But we are now looking more carefully at the
20 percent of our state that furnishes some 80 percent of our usable run-
off. We would like to manage these "water-supplying'" areas in such a way
that more of the precipitation would run off when we need it, particularly
during the late spring and summer period. If we could capture the 50 mil~
lion acre-feet falling on Utah we would be able to f£ill Lake Mead nearly
twice every year. However, the total artificial reservoir storage capacity
in the state is less than 5 percent of this fall and the amount of irri-
gation water actually consumed on our lands isS less than 4 percent. Still,
from that 4 percent of our water supply comes about 75 percent of our agri-
cultural income. (Nearly 90 percent of the area of the state is used for
some sort of agricultural production; some 87 percent for grazing of live-
stock) .

*State Engineer, Salt Lake City, Utah.
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Use of water

Although only 2 million acre-feet of the total precipitation is ac-
cumulated into irrigation systems and consumed on the irrigated land, up~
wards of another million acre-feet falls directly on the irrigated land
and is practically all consumed where it falls. Thus, total water consump-
tion on irrigated land is probably close to 3 million acre-feet.

To meet the consumptive irrigation water requirements, considerably
more water is diverted from the streams and wells than the 2 million men-
tioned. Probably diversions and rediversion would total not less than 5
million acre~feet per year.

Present consumptive use of water by the people of Utah for culinary
and domestic purposes is only a small part of the water that is needed for
agricultural purposes. If we assume about 200 gallons per person per day
as the delivery requirewent, (1958 use in Salt Lake City was about 260 gpd/
cap.) then one acre~foet of water would serve more than four people for an
entire year.

With a population of about 750,000 people, Utah would then require less
than 200,000 acre~feet per year for this purpose. If we assumed that all of
this 200,000 acre~feet were consumed, which is far from correct since much
of that delivered could be reclaimed and reused, this would represent only
10 percent of the 2 million consumptively used by agriculture, or about 4
percent of the water diverted for irrigation.

Industrial uses of water and uses by fish and wildlife are small in re-
lation to the agricultural uses of water.

Present development

Although we Utahns have comsiderable money invested in irrigation works
and water rights, only a small part of that investment is in ground water
development. We have more than 450 storage dams, nearly 10,000 miles of
canals and ditches, and 300 miles of pipe lines., We have spent large sums
of money investigating and developing surface water supplies and storage.

We are rapidly approaching the limit in.surface water development. Still,
in some areas, we have underground reservoirs that have been barely tapped.
Our laws and lack of information are such that we allow water to "waste over
the spillways" of these underground reservoirs year after year. This water,
although perhaps not easily seen, is lost by phreatophytic vegetation whose
roots, stems and leaves are syphoning the water from the ground to the at-
mosphere without serving any real useful purpose. In many such areas, springs
and seeps occur too low in the basin to be easily captured. This water goes
unused to the Great Salt Lake or to other low areas from which twice as much
is evaporated each year as is consumed by all of our irrigated crops. Of
the 1,200,000 acres of land irrigated in the state, only about 80,000 acres,
or 6 percent, is irrigated from ground water. However, several of these
ground water developments are already giving us some of our worst headaches
in administration.

Most areas in Utah are underlain with ground water, some of which may

be recovered. Frequently ground water development costs much less per acre-
foot than does surface water development. However, fully developing ground
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water basins often conflicts with early rights to the use of water from
flowing or low 1lift wells. Most of the 32,000 registered wells in Utah

are in counties where considerable acreages of wet lands are also found.

A large proportion of these wells are small but flowing. Naturally as

new wells are drilled and pumped in these areas, existing wells cease to
flow. Although these small flowing wells produce little water, they are
often the only sources of culinary and stock water that have ever been used
by many of the old settlers. These people feel strongly about their rights
to the continued use of such water and to having it delivered under pres-
sure, even though many thousands of gallons may be wasted to evaporation
and transpiration for every gallom used from the well. Our courts have
been reluctant to allow interference with such established rights.

Future developments

This brings us to the point of deciding where we are going in the fu-
ture in this water field if we are to grow and develop. Can we sit idly
by and watch water go to waste without using our technical "know-how" for
stopping this waste? Will our laws and courts prevent the necessary re-’
adjustments that are inevitable with the changing times? Shouldn't our
educational system stress more and more the idea that this great resource,
water, must be managed in such a way that it will return the greatest po-
tential benefit to the public? These are but a few of the questions that
must be answered in the near future. Such questions must be given mature
study and investigation. Perhaps our present concepts of research in the
water field may need some readjustments or expansions.

Conflicting demands

Since pioneer days, we in Utsh have worked on the theory that irri-
gation is one of the highest uses to which water may be put. This was
true, especially when home-grown foods were needed so badly, and when it
could not easily be shipped in by truck or train. This is well illustrated
by the fact that we once found it desirable to produce cotton in the south-
west corner of our state, a practice which is no longer comsidered economic
for this area. However, today any one state of our Nation is far from be-
ing wholly deperdent upon its own agriculture for food and fiber. Fresh
vegetables, fruits, rice, flour, meat, and all other foods are shipped to
distant points, and agriculture, which is largely dependent upon irrigation,
is expensive in terms of water usage. I believe that in the arid West,
there may be a continual shift from uses of water by agriculture to uses
for municipal and industrial purposes. Water needed to supply a living for
one family on an irrigated farm may adequately serve industry that will fur-
nish a living for 50 or more families. Some of us "old timers'in irrigated
agriculture may shudder at such a statement. But we must face the fact
that many water developments for agriculture at the present time may just
be "banking! the water for a higher economic use later on. This is not a
new idea or concept. In fact, we are well on our way towards such a shift
in certain areas. Subdivisions and industrial plants are pushing agri-
culture out of many of our irrigated areas. The waters formerly used on
the lands are not being released for agriculture in other areas. They are
being used on these same lands and frequently considerable supplementary
water is needed to serve the new uses that develop. And to develop min-
erals and other natural resources, we must have water; water for direct
processing purposes, water for power production and water for drinking by
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the people who will be employed in the new industries that will result
from the development of these matural resources.

An example of the conversion of agricultural water to industrial pur-
poses 1s a current project im one of the counties of central Utah. A new
two-unit steam power plant recently constructed in the area soon will be
in full operation. These two units will produce 166,000 kilowatts of elec-
tricity. This is sufficient to supply general needs of a city of some
300,000 people. To produce this much power will require 1690 tons of coal
every day. When operating at full capacity approximately 180,000 gallons
of water per hour, or about 7 cubic feet per second, will be needed to pro-
duce steam for this operation., It is estimated that between 50 and 60
full-time employees will be required at the plant. This is exclusive of
those people needed to mine the coal and to distribute the power out over
the system to all users.

In contrast, 7 cubic feet per second of water will adequately irrigate
less than 500 acres of land during peak-use periods. To operate 500 acres
of irrigated land in this area would require the full-time services of few~
er than 10 people. Returns from irrigated agriculture on 500 acres would
equal only a small part of the returns from the electric plant.

Furthermore, it has been estimated that the returns from industry in
this same area represent something like $28,000,000 a year, and agricultur-
al returns are in the neighborhood of $1,250,000 a year. However, in this
area, about 3 acre-feet of water is used for irrigation for every acre-foot
that is used for industrial and other purposes. It might be of further in-
terest to know that of all property taxes in this county, agricultural in-
terests paid less than 10 percent. Mining and utility companies paid over
60 percent.

With water resource development becoming more and more expensive, the
ability of users to repay the costs decides whether or not the development
can be made. Thus, the costs of our more difficult water development pro-
jects must probably be underwritten by industry or municipalities.

This principle is rather well illustrated by the Weber Basin Project
whose lands lie between Ogden and Salt Lake City, and which is developing
285,000 acre-feet of water. Of this new water, 40,000 acre~feet has been
allocated for municipal use and 245,000 acre-feet for irrigation, or at a
ratio of about 1 to 6. However, the municipal users will repay about one-
half of the total costs of the water development.

I do not wish to imply that this is unfair. Municipal users will bene-
fit indirectly to a point where they should pay more per unit of water. If
they were to develop the water they alone needed, the costs to them would
probably be about the same as under the joint venture. Also, they have
the ability to pay. Such an arrangement will be necessary for future de-
velopments. Our proposed Dixie Project in Southern Utah may be too costly
if agriculture must pay all the costs under present economic conditions.
However, under the theory that the water will temporarily be banked for fu-
ture users who will be able to meet the repayment requirements, then I
don't think we should hesitate to move shead. Certainly this area is one
with the kind of climate and recreational activities that are being sought
after by many people today -~ but only if water is available.
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These same changes are undexrway, but even more drastically, in other
areas of the West. According to McGauchey and Erlich,.l/ there was 68
times as much water used for agricultural purposes in California as for
industrial use in 1950. 3By 1955 the ratio had decreased down to 3.8 to 1 -
not because irrigation use had decreased (In fact, it increased 12.6% in
the 5~year period) but because industrial use increased over 2,000 per-
cent, This same report shows that municipal and domestic uses, exclusive
of self-supplied industrial users, amounts to only about 2 percent of the
total use,

Administration problems

The above discussion has attempted to help you understand several of
the problems of water administration that will not be discussed. Certainly
many physical conditions in other states are different than we have in Utah.
Also, water laws sometimes require that identical problems occurring in two
or more states, may need to be handled much differently in each. This is
somewhat unfortunate because we probably should have a more nearly common
denominator for water laws regardless of where we are in the Western United
States. However, there are some basic principles that camnnot be ignored.
And, regardless of the state, I think any water administrator has need for
more and more information on sources, supplies, and uses of water in his
state, and how the various problems are being handled in other states.

Canal seepage and linings ~ Over the years irrigation and drainage engine-
ers have measured canal losses and have come up with the startling dis-
covery that some 25 to 30 percent of all water diverted into the larger
canals is lost through seepage and other losses. Probably a larger per-
centage is lost from smaller canals and ditches. This has led to a crusade
for canal lining to "save" these heavy losses. Likewise, there has been a
considerable study made on the efficiency with which irrigation water can
be applied to the land.

We are now finding that canal lining, although good in theory, may
sometimes be adverse to old rights developed as a result of these seepage
losses. If the seepage returns to the water supply system, as is often
the case, then lining and expanding the use of this "saved" water deprives
other users who are dependent upon these return flows. Many times these
rights have developed and have been in good standing for many years.

At the same time, to prevent further canal lining on the theory that
downstream users may be hurt, even though some damage does occur, would be
wrong. Water not under control is never good, and seepage waters are in
this category for at least part of the time. But there must be a happy
balance between any increase in use of the water saved and decrease in flow
to downstream users. Perhaps a ''change in use" should be filed so that oth-
er users have opportunity to see what such a project will do to their water
rights., The facts of each case must be considered.

The term "saving water" has been used entirely too loosely in many

1/ "“Economic Evaluation of Water" by P. A. McGauchey and Harry Erlich,
Paper 2058 Vol. 85, No. IR~2, June 1959, Proceedings of Am. Soc. of
Civil Engineers.
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areas, When we start a water-saving project, we must take a look at whom
we are saving the water from whether it be by canal lining, draining a
swamp area, or by any other means. If it is saved from our neighbor down-
stream who has developed rights that have been in existence for some time
and forms the basis for a going economy, then such a "saving' probably is
not good from the compunity standpoint. If the saving is from phreato-
phytes that have little or no economic value, from evaporation, or from
mixing with other water or waste that makes it non~-usable, then we have a
true salvage. In my own state, any water reaching Great Salt Lake is gone
insofar as any appreciable economic return is concerned. Water which nor-
mally reaches the lake but which is prevented from doing so, is true salv-
age. Much of that water which now feeds the marshes and wet lands surround-
ing the lake can also be claimed as salvageable.

Well plugging - Along the Wasatch Mountain front and in certain other areas
of Utah, we have artesian pressure areas. Many small flowing wells have
been developed to take advantage of this natural condition but most have
limited flow and pressure. Originally, these wells were developed for cu-
linary and stockwatering purposes. However, as communities have grown and
developed, municipal-type water systems have been constructed. These com-
munity systems are replacing wells that do not have adequate pressure for
modern-day needs, and do not meet quality and health standards. As a re-
sult, wells are often abandoned, sometimes without plugging. More often
they are plugged but the casings rust out below the ground surface and they
continue to waste water from the pressure acquifer.

In order to salvage these waters - or prevent their waste - a well re-
pair and sealing program has been underway since 1945. The state furnishes
the equipment and personnel to operate it. A reasonable charge is made
against the owner of the well for complete sealing with clay and cement.
Incidentally, this service has been used by our state highway department
when new highway locations cross flowing well areas. It has also been used
some to help stabilize foundation areas for large structures. In general,
this operation pays its own way and has resulted in the control of about
62 second-feet of water that was wasting from the 500 wells that have been
repaired or sealed since 1945.

Changes in diversion points and places of use - In connection with surface
water uses, oftentimes there is a desire on the part of a water user to
change his point of diversion on a stream and perhaps use the water at some
other location. Under the law, such changes are permissible in Utah pro-
viding other rights are not interfered with. However, if the move is down-
stream and if there are rights with points of diversion between the two
places of use, there may be serious conflicts. If the applicant wishes to
move water downstream past other diversionm points, he may be limited to
take only the stream depletion that occurred above these other rights -

not the diversion right he has developed.

We find that this may reduce a man's diversion right when moved down-
stream to half that which he was allowed to divert upstream. In other
words, his diversion downstream is limited to the diversion upstream minus
the returns, (return flow from ditch and canal seepage and from excess ap-
plication of water to the land). If this procedure were not used, there
would be insufficient water to meet the intervening rights. We have some-
what similar problems in moving a diversion right upstream or from one
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tributary of a stream te another tributary of the same stream. The magni-
tude of the factors that must be considered in these exchanges requires a
great deal of judgment accompanied with all the basic data that we can as-
semble on the problem.

Water Commissioners - Under Utah law, water commissioners may be appointed
either by the court or the State Engineer on streams or ground water basins
"needing administration'". Our interpretation of "need" has been when the
water users cannot get along with each other and handle their own distribu-
tion problems.

When a commissioner is appointed, the burden of paying his costs must
be assessed against the water users usually on a water-delivery basis.
This often raises some real problems insofar as obtaining good administra-
tion is concerned and especially at the time when a commissioner is first
appointed. The water users want to keep costs at a minimum and assessments
down. And in some areas a few "mnear-sighted” men can often influence other
water users to a point where raising an adequate budget is most difficult.

A much more workable plan, and one used by most of Utah's neighboring
states, is to pay water commissioners from general state appropriations.
Certainly this seems more workable than the direct assessment system and
is probably justified since all people of the state are water users and
benefit from good regulation.

Costs of administration on the "piece-meal” basis under which we have
been operating have ranged from less than one cent per acre-foot to 20
cents per acre-foot for one small isolated creek. At the present time a-
bout 2,127,600 acre-feet are delivered under commissioners each year at an
average cost of 3% cents per acre-foot. It is estimated that if the entire
water supply of the state is some day put under commissioners (some 5,000,000
acre-feet of diversion) the total cost will be about $250,000 or 5 cents
per acre-foot average. This would allow for a much improved administration
program, even under existing systems. It would justify the employment of
full-time, qualified commissioners which is not possible under present con-
ditions.

Changes in pumping costs and practices - Utah, like most other states, is
facing the problem of trying to balance the available water supply with the
rate at which it is being used. The Milford Valley in the southwestern part
of our state represents one of the problem areas. Electric power costs for
pumping in 1951 averaged $1.13 per acre-foot. Although the power rates have
not changed, the average cost in 1957 had increased to $1.95 per acre-foot
because of increased pumping 1lifts. This is still relatively inexpensive
water when compared with costs in many areas of the West. However, it is
startling to see the increase in pumping costs that has taken place in just
6 years. This increase is 73 percent or an average of 12 percent per year.
Furthermore, it is estimated that the average annual cost of deepening the
wells, lowering the pump bowls and increasing the motor size has averaged
more than the increased cost of power. Therefore, it appears that the cost
of pumping water in the Milford¢Valley in 1957 is about 2% times what it
was in 1951. Again I wish to emphasize that this increased cost is without
any increase in power vates. It should be noted also that 80 percent of

the water is pumped with 1ifts of less than 100 feet.
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As a result of the lowering of the water table in this area, an ad-
judication of the water rights was made. The court has signed the adju-
dication order, limited the pumping to 4 acre-feet per acre on a trial ba-
sis, and ordered measuring and recording meters installed on each well. It
is now the responsibility of the State Engineer to administer these waters
in accordance with the restrictions imposed. This, of course, is an unpop-
ular action to many of the people accustomed to unlimited pumping. Also,
they must bear the expense of measuring and administering the water. Over
past years, the amount of water pumped by various farms has varied from a-
bout 1.6 acre-feet per acre to about 8. The medium has been about 4.0.
According to our best estimates, consumptive irrigation water requirements
on all of the cropped valley land should average about 1.73 acre-feet per
acre or could be met by the 4 acre-feet per acre allowance at about 43 per-
cent irrigation efficiency. This is certainly liberal for those farms hav-
ing an average cropping pattern. However, some farms may be planted wholly
to alfalfa in any one year. Consumptive irrigation water for alfalfa in
this area is nearly 3 acre-feet per acre or the water would need be applied
at 75 percent efficiency which is rather high.

Utah water law rather broadly defines the duties of the administrative
officer. In addition to being charged with seeing that the rights of all
appropriators are respected, it is also his duty to prevent waste, loss or
pollution of all surface or underground waters. Here is really where some
of the fundamental controversies of administration develop. What is a man's
right and where does waste, loss, or pollutidén begin? This is where we
need help.

I do not wish to burden you with a recitation of all of Utah's admin-
istration problems. Certainly, I could not cite them all in the time al-
lotted to me here today. However, I do feel that it is most important for
people working in the fields of irrigation research, project planning, and
associated work to better understand some of the administration problems.
Only through mutual understanding are we able to most efficiently guide our
work and obtain maximum utility of our information.
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WATER AND LAND

Gladwin E. Young*

I consider it a special privilege to participate in this Fourth Annu-
al New Mexico Water Conference. It seems to me this is a very fime thing
that New Mexico State University is doing for the people of this State.

The colleges and universities of this country have a unique contribu-
tion to make as the Nation studies and restudies its own experiences and
as it shapes and reshapes its policies for water and land resource conser-
vation, development and use. When President Eisenhower transmitted a re-
port of his Advisory Committee on Water Resource Policy to the Congress in
January 1956 he made this statement: "The policies we adopt for the de-
velopment of our water resources will have a profound effect in the years
to come upon our domestic, agricultural and industrial economy."

No one can help being impressed by the prominence now given to water
problems in the United States. The number of committees, commissions,
study groups and conferences throughout the country dealing with water pol-
icy and water development is an indication of the very high priority being
given to this problem everywhere,

Yet there is no national water crisis in any general sense, We are
not out of water in this country. On the whole, we are water rich, as in
a similar sense we are richly endowed with productive land and other nat-
ural resources. To be sure, our water, land and mineral resources are not
equally and evenly dispersed. We experience problems of having them in
the right amounts and in the right places at the right time.

I think it is especially significant that, even though we are not now
confronted with any immediate crisis from a national standpoint, the public
is willing to take time to consider seriously these problems. More impor-
tant, there is a willingness to invest large amounts of public funds in wa-
ter resource developments in anticipation of the needs in the years to come.
It seems to me that everyone can take enormous pride in the fact that in
this country we are willing to face problems before they become disasters.
This willingness to be foresighted characterizes all of our conservation
programs -- not only water, but soils, forests, wildlife, and other natu-
ral resources.

I do not mean to imply that the shoe had not begun to pinch before
Serious nationwide resource conservation and development programs were
started. Certainly parts of our country have always been confronted with
major water problems. Other communities have experienced the economic de-
cline that has followed the depletion of timber resources. Still other com-
munities have declined as the fertility of the soil became exhausted. But
even so, it is significant that conservation programs have been given na-
tionwide support long before residents in most of the country felt the

*Deputy Administrator, Soil Conservation Service, United States Department
of Agriculture, Washington, D. C.
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economic pinch or experienced it firsthand. This, I think, is a tribute
to the educational system that keeps the people of the Nation informed,
that provides them with the basis for making appraisals of situatioms con-
fronting the entire country and that provides a background of judgment on
which to base ratiomal action.

Western States have faced special kinds of water problems from the
time of settlement. Too little or too much water at the right time --
mostly too little. As more and more communities in all parts of the coun-
try have suffered disastrous floods or found industries moving to more de-
pendable water supplies, the East has joined the West in recognizing that
there is a water problem that justifies attention and efforts om a nation-
wide basis.

I shall not attempt to review with you the history of water problems
that have confronted the Western States. Certainly New Mexico has one of
the oldest histories of organized efforts to control and use water for ir-
rigation. For the purpose of this discussion, I have more interest in re-
viewing with you some of the circumstances that seem to me have led to wa-
ter interests in the East joining with water interests in the West and
which have resulted in new nationwide programs and new nationwide emphasis
on water resource development.

Water and Land Policies Expanded

After a generation of experience and efforts of the Federal Govern-
ment in reclamation and after a still longer experience in rivers and har-
bors development, the drought and depression of the 1930's gave impetus to
two additional nationwide programs that are now an integral part of our
Nation's water and land resource policies.

I refer specifically to Public Law 46, 74th Congress, establishing
the Soil Conservation Service and to the Flood Control Act of June 22,1936.
Both Acts initiated far reaching policies with respect to the responsibili-
ties of the Federal Government in protecting and developing the Nation's
land and water resources,

It is significant that both Acts have similar wording in their decla-
ration of policies. The Soil Conservation Act stated: "That it is hereby
recognized that the wastage of socil and mositure resources on farm, graz-
ing, and forest lands of the Nation, resulting from soil erosion, is a men-
ace to the national welfare and that it is hereby declared to be the policy
of Congress to provide permanently for the control and prevention of soil
erosion and thereby to preserve natural resources, control floods, prevent
impairment of reservoirs, and maintain the navigability of rivers and har-
bors, protect public health, public lands and relieve unemployment......"”

The Flood Control Act stated: "It is hereby recognized that destruc-
tive floods upon the rivers of the United States, upsetting orderly proces-
ses and causing loss of life and property, including the erosion of lands,
ees... constitute a menace to national welfare; ...... that the Federal
Govermment should improve or participate in the improvement of navigable
waters or their tributaries, including watersheds thereof, for flood-con-
trol purposes if the berefits to whomsoever they may accrue are in excess
of the estimated costs, ...... Federal investigations and improvements of
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rivers and other waterways for £lood control and allied purposes shall be
under the jurisdiction of and shall be prosecuted by the Department of the
Army under the direction of the Secretary of the Army and supervision of
the Chief of Engineers, and Federal investigations of watersheds and meas-
ures for runoff and waterflow retardation and soil erosion prevention on
watersheds shall be under the Jurlsdlction of and shall be prosecuted by
the Department of Agriculture ......

It is significant that the policy declaration in each of these Acts
recognizes interdependence of water resources and land resources in any
program of water control or water utilization. Both Acts recognize the
fact that water falls first on the fields and farms and forests of the Na~-
tion. Both Acts recognize that the first opportunity to begin control and
profitable use of water is on the watershed lands of the creeks and tribu-
taries that make up the component parts of the river basins.

For two decades following the enactment of these laws there was wide-
spread acceptance and .-adoption of both programs. Thousands of farmers
throughout the United States cooperated with their soil conservation dis-
tricts in applying soil and water conservation practices to their individ-
ual farms.

The Soil Conservation Service participated in this movement by fur-
nishing technical assistance to individual fammers in working out and ap-
plying management practices to their lands and to the water available to
those lands. The Agricultural Conservation Program Service assisted by
providing cost sharing for approved conservation practices. Extension
Services helped farmers see their problems and take leadership. Research-
ers sought out workable solutions to soil and water conservation problems.

During this same period, while farmers were applying conservation
measures to their farm lands and observing the effects of these measures
on the behavior of creeks and streams in the upper watersheds, the Corps
of Engineers was cooperating with the States and municipalities on the main
stems and river valleys of the major rivers of the Nation. Systems of
flood control reservoirs, levees, and channel improvements were being in-
stalled to reduce damage from f£loods in the main stems of the major rivers.

It was inevitable that the experience and observation of the operation
of these two important nationwide programs would lead to a demand for clos-
ing the gap between them. In 1954, the Watershed Protection and Flood Pre-
vention Act (Public Law 566) was passed to close this gap. The new law pro-
vided proper authorization for a program of land and water management on
the small watersheds of the Nation. The same year, Congress enacted the
Small Irrigation Projects Act that recognized the importance of closing the
gap between the small irrigation projects and the large reclamation projects
developed by the Bureau of Reclamation.

The Watershed Program

Watershed protection and management as conceived in the Watershed Act
is by no means a new concept. The relationship of forest cover to stream-
flow has received public recognition for more than a century in the United
States. The interrelationship between the use of land in the watershed and
the behavior of runoff and streamflow has been apparent, not only to hydrologists

136



and engineers, but also to farm people in communities where soil conser-
vation measures have been most widely applied. While these relationships
have long been recognized, nothing very effective could be done about it
without the organized efforts of the majority of landowners and other in-
terests in the watershed community. For this basic reason, therefore, sig-
nificant progress in watershed protection and development on watersheds in-
volving mostly privately~owned land did not take place until a special au-
thorization made it possible for the Department of Agriculture to approach
this problem with organized watershed communities on a project-by-project
basis.,

The Watershed Protection and Flood Prevention Act which now provides
for a nationwide program of watershed development places full responsibility
for starting a watershed project on local people who will act through their
own organizations. Only local organizations can initiate a project. Fed-
eral help cannot be given if a project is disapproved by the State govern-
ment, The Department of Agriculture provides help only when the State
takes affirmative .action to approve an application for Federal help.

Local organizations, to be eligible as legal sponsors, must have au-
thority under State law to carry out, maintain and operate works of im-
provement. They must finance their required share of costs of the project
including land, easements, and rights-of-way; must acquire any necessary
water rights required under State law; must agree to operate and maintain
the structures and other improvements after the project is completed; must
construct or let contracts for construction of works of improvement agreed
upon in the work plan; must obtain agreements from owners of at least one-
half of the land above each detention structure to plan and apply soil and
water conservation measures; must comply with all State laws governing wa~-
tershed improvements, water rights, or specifications for structures; and
must submit a satisfactory plan for repayment of any loan or advancement
obtained under this Act,

A basic principle of the watershed program is that it shall be multi-
ple-purpose in nature. Basic to all watershed projects is the application
of required soil conservation measures and farm conservation plans on the
farms of the watershed, as well as minimum requirements for conservation
practices on the forest lands and range.lands, either public or private.

One of the principal purposes as set forth in the Act is flood pre-
vention -~ the reduction of damages from flood and sediment. Reduction of
flood damages to agricultural areas and to urban areas are equally eligi-
ble under this Act. Since the Corps of Engineers also has authorization
to protect agricultural values as well as urban values from flood and sedi-
ment damages, the Soil Conservation Service and the Corps of Engineers have
developed a memorandum of understanding that provides a practicable and
workable basis for both agencies to cooperate with local organizations in
carrying out projects that may involve urban protection.

Another principal purpose of the watershed program is the development
of benefits from agricultural water management. This involves improvements
that serve two or more farms, and includes drainage, irrigation, and meas-
ures to provide more uniform supply and distribution of water for agri-
cultural purposes. Authorization is also given under the Act to make avail-
able to local organizations assistance for the development of fish and wildlife
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resources whenever these can be incorporated in .a watershed project. Wa-
tershed work plans may include developments for municipal or industrial wa-
ter supply, pollution abatement and salt water intrusion control provided
these are integral parts of the plan for protection and improvement of the
entire watershed. While these measures are not eligible for cost sharing
assistance from funds appropriated under the Watershed Act, they are eligi-
ble to receive Federal loans from the Farmers Home Administration in the
same way that all other purposes previously mentioned are eligible.

Agriculture's Concern with Water Policies

Evolution of national policies in recent years has been in the direc-
tion of greater participation of the Federal Government in resource con-
servation and development. Responsibilities of the Department of Agricul-
ture and the importance of agriculture generally in water resource develop-
ment has been brought into the picture more and more. It seems to me that
this was inevitable as the interdependence between water resource develop-
ment and land resource-development became more clearly recognized.

There have been several efforts to develop statements of the Nation's
water policies. In my opinion, these have never been very satisfying en-
deavors because of the simple fact that policies for the development of wa-
ter resources cannot be successfully isolated from policies that relate to
the development of land resources. This point of view is borne out by the
more recent experiences of the river basin study commissions and by river
basin interagency committees, These experiences indicate that it is not
practical to try to plan for the development of water resources as a sep-
arate and distinct function. It has been found to be more realistic to
attempt to plan the development of land and water resources as interrela-
ted resources.

The President's Water Resources Policy Commission in 1950 emphasized
that water resocurces developments must also take into account land develop-
ment. As a matter of fact that Commission's report "A Water Policy For the
American People' gave so much emphasis to river basin planning that it is
surprising the Commission did not discover that their policy statement dealt
almost as much with land as with water.

President Eisenhower recognized this interrelationship in his letter
establishing the Cabinet Committee on Water Resources Policy when he made
this statement: "If we are to continue to advance agriculturally and in-
dustrially we must make the best use of every drop of water which falls on
our soils, or which can be extracted from the oceans." Quite recently the
Department of Agriculture expressed the same idea in a report to the Senate
Select Committee on National Water Resources. A statement in that report
reads as follows: '"This Department would list as a problem of first pri-
ority the use of water in combination with soil resources for the produc-
tion of food, fiber and forest products required to meet the increasing de-
mands of the Nation for these basic commodities. With a present population
of 177 million people and a potential of 370 million in 50 years, this Na-
tion must manage its soil and water resources for agricultural and forestry
production on a sound and efficient basis to meet these future demands."

It is recognized that the competition for the use of water will con-~
tinue to increase: It is going to be impossible for water resource
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developments from now on to escape this environment of continuous competi-
tion for the use of water resources. In recognition of this, the Depart-
ment of Agriculture's report to the Senate Select Committee on National Wa-
ter Resources emphasizes that the Nation's farmers and ranchers must be
able to count on having reliable water supplies in the amount required for
good management of lands for economic production.

In economic competition for water, industrial and municipal users can
now buy water away from agriculture., Public policies for resource develop-
ment must therefore beware of shortsighted developments that do not take
into account long time agricultural needs. More specifically, this is what
I mean -- location of Government installations as well as locations of sites
for new industrial expansion frequently offer a wide latitude of choice.

Lt would be possible in many instances to choose locations that would drive
out agriculture while an equally good location elsewhere would have little
effect on agriculture.

So far there. is nothing in the conscience of either the Federal Govern-
ment or of industry to serve as a reminder that productive agricultural land
and water are in fact limited and not replaceable. Future policies should
develop such a conscience.

Abundant Agricultural Production an Asset -- Not a Liability

It may seem a little surprising to some that the Department of Agri-
culture would list as a problem of first priority the use of water for ag-
ricultural production. The problem of handling agricultural surpluses over
the last three decades has received so much emphasis and attention that the
general public might have a right to think that the situation of agricul-
tural overabundance would last forever. While no student of agricultural
production would forecast that the surplus problem is about to vanish in
the near future, it is, nevertheless, a responsibility of those in policy
positions to try to look further ahead than merely a decade or even a gen~
eration,

The Senate Select Committee on National Water Resources is obviously
attempting to look at the water and land program from a long range point
of view. As evidence of this, they have asked the Department of Agricul-
ture for a report estimating the demands that will be placed on lands and
water for agricultural production needed by the year 1980 and on to the
year 2000. This report is now being prepared.

The Department of Agriculture started this projection of agricultural
needs on the basis that population may reach at least twice the present
number some time between the years 1980 and 2000. While the report is not
yet complete, it is obvious that if people are to eat as well in the year
2000 as they are now eating it will require double the present agricultural
production.

In the early history of this country we doubled our agricultural pro-
duction by doubling the amount of land brought under cultivation. Obviously
this cannot be done to meet the situation that lies ahead. Our land re-
sources have been culled over pretty hard. Our last census indicated that
we had about 478 million acres of cropland in the United States. The Soil
Conservation Service in a study in 1952 estimated that all privately-owned
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land falling in land capability classes I, II and III - which are capable
of being used for crop production -~ totals about 593 million acres.

This means that if prices were favorable enough to pay the cost, crop-
land could be increased by about 24 percent. This figure, however, does
not take into account the fact that nonagricultural uses of land will con-
tinually be competing with agriculture for the use of land. We now know
that about a million acres a year of potential croplands are being taken
up by cities, highways, parks and other nonagricultural uses. This means
that the additional cropland that will be brought into production through
irrigation and drainage in the next 40 years will be just about offset by
the amount of agricultural land that will go into the nonagricultural uses.

Obviously the answer to doubling the agricultural production in the
next 40 years to meet the doubling population in the same period is that
we will have to obtain double the production from the land and water al-
ready being used.

As we look into the future it becomes increasingly apparent that we
will have to make better use of our land and water resources, not only for
agricultural purposes, but for all purposes, This means that we will not
only need to increase our research, but we will have to increase the ef-
fectiveness of our research. We not only need to increase education and
training in the scientific fields of agriculture, but we also have to close
the gap between what our scientists know and what our farmers practice.

We will have to increase the application of soil and water conserva-
tion practices that fit soundly into improved efficiency in agriculture.
Agricultural uses will have to make way for other competitive uses. We
are going to need more room for recreation. Our factories are going to be
located in the country. City people will drive out to the factories for a
while, and then new cities will spring up around the factories. Increased
values are going to continue to be placed on the use of land and water for
fish and wildlife purposes. All of these are the inevitable consequences
of economic growth and population expansion. Competition for land and wa-
ter will challenge existing uses and existing rights to those uses.

With such an outlook, resource conservdation and resource development
must be given first priority. Productive land will become more and more
important, not less important in our total economy. Those who would neg-
lect the conservation of productive soils now in the hope that technologi-
cal advancement in machinery, fertilizers, or biological improvements will
make land relatively unimportant would indeed gamble with the Nation's se-
curity.

To speculate on what lies in the future is always an interesting thing
to do, but whether or not it is a profitable and worthwhile thing to do de-
pends on how well we are able to fit our actions into directions that will
pay off in the future without costing too much now., It seems to me that it
is a fundamental responsibility of govermnment and of our higher educational
institutions to continually look ahead as far as is humanly possible. Who
else will take the responsibility for staking out guidelines that give most
promising means for meeting present day needs without being shortsighted
about the future? Certainly the problems ahead in water resource develop-
ments and related land regource developments demand this sort of forward look.
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On this note I would like to conclude by again commending the New Mexico
State College and all who have responsibility for this series of annual water
conferences for directing attention to this important problem -- water and
land.
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DEVELOPMENT OF NEW MEXICO'S WATER RESOURCES PROBLEM

John Burroughs¥®

For one who is as directly concerned with the development of our
State's overall economy as I am, participation in this annual water con-
ference is a very real privilege.

I am particularly impressed by the scope of the program which has
been arranged by this conference., I believe it is essential for us here
in New Mexico and the Southwest to consider our water problems in their
broadest aspects and in all their varied phases.

As I view it, New Mexico's water rzesources problem is to achieve the
fullest possible development, conservation and control of our available
water. We must develop our water resources at a pace which will meet the
needs of a rapidly expanding economy and population, and we must do so with-
in the limits of the interstate agreements by which we are bound. Also of
course, we must operate within the bounds of economic feasibility.

The theme of this conference, '"Water and Water Law,' is one which re-
lates to the basic structure of our State's economy. It is essential that
we develop economic criteria which will enable us to give effective direc-
tion to whatever modification of our water laws may be found necessary.

I personally feel we can take a great deal of assurance from the a-
mount of water research that is being carried out at our various institu-
tions, and through various divisions of our government.

Water problems are ones which have, throughout our history demanded
bold action. But by the same token, effective action in this field has
pemmitted outstanding economics progress, both for our own State and to
the nation as a whole.

With any resource as basic as water is to our economy, you would
expect universal interest and universal concern with its conservation
and greatest utilization. But, as you whose immediate activities are
related to water problems have learned all too well, there are many,
many divergent views, not only as to methods and procedures, but also
as to the extent of the need itself,

In formulating a general policy of dealing with our water problems,
I feel we can place these problems in three broad categories: Those re-
lated to the increasing demand for water; those associated with the de-
velopment of increased supplies of usable water; and those dealing with
conservation and multiple use of water.

More and more, we must develop acceptable criteria and methods for
allocating water, both as ‘to uses and users. As more and more emphasis
is placed on the multiple use of this resource, the problem gains

*Governor of New Mexico, Santa Fe, New Mexico.
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tremendously in complexity ~= both from a priority and a legal standpoint.

As our economy continues;to expand, it becomes more and more essential
to achieve improved methods of placing values on various types of water de-
velopment and use,

In addition to determining how and when water resources should be de~-
veloped, we also must give serious consideration to the question of who
should carry out such development -- public or private agencies, and in
either case how to assure continuation of local participation.

To my mind, it is of major importance that a broad educational program
be carried out, both to assure public awareness of the many facets of the
problems involved, and to stimulate the continuing interest of the widest
possible number of specialized interest groups such as economists, sociol-
ogists, political scientists and public officials, engineers and various
planning experts.

Since there will continue to be less water than we can use, and since
there will continue to be overlapping interests wherever usable water exists,
we must accept as a basic factor in our approach to water development the
existence of conflict in water use.

It is for this reason that I feel that water resource planning is one
of the most essential types of planning in which we can engage, and one of
the types of planning which can bear the greatest fruits.

Such planning cannot be carried out effectively, however, without con-
tinuing research -- research of the type which you who participate in this
annual conference are engaging in on an ever increasing scope.

Already the research accomplishments in water problems are proving of
inestimable benefit to public officials and lawmakers, as well as those
who deal more directly with our water resources. We are never going to be
able to eliminate conflict from our efforts at water development, but as
more and more of the benefits of research are applied to our water resource
planning, a great deal of such controversy can be avoided.

The population of our State is increasing steadily and at a rate that
is above the national average. Our per capita income also is increasing,
but it, on the other hand, is below the national average. It is essential
that we gear our growth and development to increasing industrialization,
and to increasing processing of our mineral products within the State.

We in State govermment are making a concerted and concentrated effort
to create the kind of economic and regulatory climate which will attract
new industry and promote the expansion of industry already in our midst.

Part of the job that must be done is an educational one. We need to
make it known -- and this involves the contradiction of definite public mis-
conceptions -- that New Mexico has the raw materials -- including water, for
a major industrial development.

But while water is available for a greatly expanded industrialization
in our State -- much of this water is not where we would like it to be.
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At the same time, much of our available water is not economically
feasible for use by the type of industry best suited to our geography
and economy.

What this means is that perhaps the most vital area in which we can
seek solutions to water problems is im obtaining sources of water which
are cheap enough for industyial use and in achieving sound, workable plan-
ning for the development of increasing amounts of industrial water in the
future.

At the present time, 93 percent of all water diverted in New Mexico is
used for irrigation. Most of the balance of 7 percent goes for municipal
and industrial purposes, with only minor amounts being chargeable to re-
creation, fish and wildlife propagation and other uses.

The important point of this is the resultant fact that municipal and
industrial usage could be doubled by & reduction of only about 7.5 per-
cent in the amount of-water used in the agricultural economy of the State.
This is particularly significant when it is pointed out that only 9 per~
cent of our State's personal income was derived from agriculture.

As this administration views it, adequate definition and solution of
New Mexico's water problems is dependent to a2 large extent on the contin-
uous operation of a planning program of broad scope. This program is be-
ing developed on an exploratory basis through our newly inaugurated State
Planning division, with water being treated as one of several major fac-
tors affecting the development and future well being of the State.

This program will become increasingly complex as it brings into col-
laboration the many responsible agencies cf government and the many inter-
ested private organizations and groups. Such a program calls for the ap-
plication of many and varied techniques of economic and social research,
regional planning, and engineering and scientific analysis.

Here we arrive at the significant fact: New Mexico is still far from
maximum utilization of her water resources. But the time for determining
both the maximum and most effective usages of that water is here now. It
is a goal this conference is helping us powerfully to move toward. We must
not only come up with answers to how to make the best usage of our water,
but we must also translate those answers into action. By continuing to
work together, I know we can get the job done,.





