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PREFACE

Because of the author's interest in water law and his impend-

ing enrollment in Law School, his advisers suggested the preparation

of this thesis dealing with a field to which both engineering and law

are relevant.

Under present Arizona law, the State has the authority to

declare an area critically short of ground-water. Within areas so

designated, existing agricultural uses of ground-water seem to enjoy

special status.

It will be considered whether or not those lands within a

designated critical area which were not being irrigated at the time

of such designation and as a result are permanently enjoined from

large-scale water use are being devalued by statute, regardless of

ownership (public or private), for the benefit of a select group. The

two recent Arizona Supreme Court decisions concerning the dispute

between the City of Tucson and the farmers of Avra and Altar Valleys

over rights to ground-water from said valleys will be used to

illuminate this consideration.

In addition, an effort to show the significance of considering

ground-water ownership as a right of property will be made, both in

general and as it affects the efforts of a city to obtain water.
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ABSTRACT

Arizona's ground-water law is difficult to apply and in some

instances seers to go against physical principle.

The concept of ground-water use as a property right and the

establishment of critical ground-water areas in which property rights

are abrogated cannot be reconciled.

The growth of Arizona's population demands that somehow agri-

cultural use of ground-water abdicate in favor of uses deemed more

valuable by the people of the State.

It is imperative that both statutory and case law recognize

the distinction between long term results of ground-water overdrafts

and the purely local effects of heavy pumping, which will be present

whether or not an overdraft is occurring.

An in-depth examination of ground-water policy is recommended;

the result of which could very well be a complete overhaul of those

portions of the State Water Code dealing with ground-water.



CHAPTER 1

INTRODUCTION

The existence of Arizona's water problem is well known.

Perhaps not so well known is the true nature of the problem in connec-

tion with ground-water law.

Water use in Arizona for the past several years has been about

seven million acre-feet per year. Of this amount, about two-thirds,

or four and one-half million acre-feet per year, is pumped from under-

ground aquifers (The Nation's Water Resources 1968, p. 6-14-1). Ninety

percent of this pumped ground-water is utilized for agricultural

irrigation (White, Matlock, and Schwalen 1966, p. 3).

Four and one-half million acre-feet of water spread uniformly

over Arizona's 72 million acres would amount to less than 63/1000 foot

(0.063 ft) of water--or about 3/4 of an inch. Since water pumped from

beneath the ground is withdrawn from only a small percentage of the

total volume of the soil, usually fifteen or sixteen percent, the same

amount of water removed from the ground-water supply of Arizona would

only lower the water table by about 42/100 foot (0.42 ft)--or about

five inches--over the entire state, neglecting any recharge.

Unfortunately, the ground-water withdrawn from the soil in Arizona is

not taken from beneath the entire State in anything approaching a

uniform manner. The World Almanac (1971, p. 129) credits Arizona with
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something over 40 million acres of "farmland." If the water pumped

for irrigation came uniformly from beneath this area, the average

yearly decline, with no recharge, would still be less than one foot.

However, the "true" total area of the aquifers supplying Arizona's

water is much smaller than that quoted above. Millions of acres

considered as "farmland" for purposes of general reference are in

truth grazing land with little or no water pumped from the ground.

Since a realistic calculation of average ground-water decline would

have to take into consideration actual area of the aquifer (unknown),

up-to-date withdrawal figures, and total recharge to the water table,

the subject is best left lying with the comment that average declines

in the areas of heavy usage probably are a good deal in excess of one

foot per year.

It is easily seen that in an area of minimum rainfall, result-

ing in minimum recharge of ground-water supplies, the continued use of

a commodity at such a rate must result in conflicts over rights and

priorities.

Very early in the history of Arizona as a Territory, it was

recognized that conditions existing here in relation to surface water

supplies were sufficiently different from those previously familiar to

the settlers to warrant adopting a specialized set of rules governing

the use of such waters. As a result of such awareness, the appropria-

tion doctrine was adopted, as opposed to the old common law riparian

doctrine which is usually held in lands with plentiful supplies of

surface water.
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The riparian system simply allows any landowner whose property

lies adjacent to a flowing stream the use of a portion of that flow,

in theory to be returned to the stream undiminished in both quality

and quantity. Since flowing streams were, and are, few and far

between in the arid Southwest, the adoption of such a doctrine would

have left most of the land suitable for farming without rights to the

water necessary for irrigation. The appropriation doctrine, on the

other hand, allows a non-riparian owner to take and divert a specified

quantity of water from a surface source and put that quantity to a

beneficial use. Under such a system, the appropriator is making an

application of public water on land he awns or controls. Once

established, the right of appropriation belongs to the appropriator

but the water itself always belongs to the public. During years when

the source will not provide sufficient water to fill all established

needs and rights, that appropriator whose right was established first

in time has the right to all the water he has claimed. So it goes

down the list chronologically, until the entire flow of the stream is

accounted for. The late-comer with the "youngest" right is simply

out of luck.

Such was not the case with ground-water in the early days--for

good reason. At that time and for many years to follow, the techniques

for drilling wells limited their depths to a fraction of what is

.achieved today. This fact, coupled with a limited means of lifting

water to the surface in large quantities, meant that the vast reservoirs

of underground water accumulated over the centuries remained essentially
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untouched. It was only. with the development of modern drilling methods

and mechanically powered high-lift pumps that the dewatering of the

aquifers could occur to a degree far surpassing their rate of recharge.

With such development, the "mining" of the ground-water could begin,

with the accompanying noticeable decline of the water table some

distance from the point of withdrawal.

Statutory Ground-Water Law 

The Howell Code (1865, Ch. 55), comprising the first written

laws of the Territory, spelled out in some detail rights of use of

surface water. No specific mention was made of ground-water. Any

question which might have come up concerning ground-water was

undoubtedly resolved in the courts using the catch-all provision of

Chapter 61, Section 7, of The Howell Code, as follows: "The common

law of England, so far as it is not repugnant to, or inconsistent with

the constitution and laws of the United States, or the bill of rights

or laws of this Territory, is hereby adopted, and shall be the rule

of decision in all the courts of this territory" (The Howell Code 1865,

Ch. 61, p. 440). In the absence of the mention of ground-water, it

must be assumed that water under the soil belonged to the owner of the

soil, such being the holding in innumerable cases under the common law

of England.

In 1887, the Territory of Arizona revised its statutes, and

included as Title 63 a section on "Waters and Water Rights." However,

there was still no specific mention made of ground-water. Reference

was still made, specifically, to the adoption of the common law of
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England, and thus any rights to ground-water were automatically held

by the owner of the overlying soil.

Similar revisions were made to the statutes in 1901 and 1913,

with rights to ground-water still understood to be covered under the

acceptance of the common law.

In the Revised Code of Arizona, 1928 (1930, para. 3280), the

public nature of surface flows, that is, water subject to appropriation

by the public at large, was extended to flows in "definite underground

channels." In the annotated version of this Code, a case was cited

from previous times (Howard v. Perrin 1904) which stated that

"percolating" ground-water belongs to the owner of the soil. There

was still no mention, in statutory form or in the annotations, of any

limitation on the degree of use by a landowner of water underlying his

land.

In a 1936 Supplement to the Revised bode of Arizona, 1928

(para. 3280), the annotations again affirmed that percolating waters

were generally the property of the owner of the land, by citing a case,

Maricopa County Municipal Water Conservation District No. 1 v. Southwest 

Cotton Co. (1931), in which the Supreme Court of Arizona specifically

and categorically refused to comment on any limitations of the right of

use by the landowner of ground-water extracted from beneath lands under

his ownership. The Court did, however, at that time recognize that

such a question would not be long in coming before the Court for resolu-

tion.
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The Arizona Code of 1939 (1940, Sec. 75-101, P. 764) mentioned

ground-water only to the extent that it was specifically excluded from

appropriation based on priority of use. The mentioned exclusion was

found not in the statutes but again in the annotations.

In the 1952 Cumulative Supplement to the Arizona Code of 1939

(Sec. 1-106), it was found that the common law was still adopted with

the familiar condition that such adoption was only to the extent that

the common law did not conflict with any specific law. Previous to

this time there had been no specific mention of ground-water in the

statutes, and so the adoption of the common law rightfully covered

questions of ground-water rights. But, during the Sixth Special

Session of the Eighteenth Legislature, in 1948, House Bill Number Two

was approved on 1 April and became effective on 24 June 1948, giving

Arizona its first "ground-water code" (Acts 1948, P. 600).

Still found in the 1952 Cumulative Supplement to the Arizona

Code of 1939 was Article 21 of Chapter 75, entitled "Underground

Water." These statutes related to the "Ground-Water Act of 1945,"

legislation which apparently laid the groundwork for the 1948 "Code."

This 1945 Act, Senate Bill Number Three, provided for an agreement

with the United States Geological Survey for an inventory of the State's

ground-water resources. Also established was a system to report

existing wells and to require the filing of notices of intention to

drill any new wells. In an effort to learn as much as possible about

the nature of this increasingly important resource, the Act required

the submission of records of materials encountered during the drilling
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of a well (Acts 1945, p. 508). Such records are often referred to as

"drillers' logs." The purpose of such records was to build up a

catalog" of aquifer characteristics throughout the State.

Basically, the Ground-Water Code of 1948 recognized the

disparity between the use and the "firm" supply of that commodity in

some areas and the lack of statutes relating to underground water. In

an attempt to formulate a consistent set of rules by which the use of

such waters could be rationally regulated, it declared public policy

of the State to be the conservation of ground-water resources and their

protection from destruction.

Such regulation was to be accomplished by prohibiting, without

the issuance by the State of a permit, the construction of any new

irrigation well within any so-called "Critical Ground-Water Area."

An irrigation well was considered any well with a capacity of more

than 100 gallons per minute. By definition:a Critical Ground-Water

Area was an area without sufficient ground-water to provide a safe

supply for irrigation at the rates of withdrawal current at the time

of designation as critical. Within such areas, permits for new wells

would be issued only if lands to be irrigated by such wells had been

cultivated within five years of the date of this Act. In other words,

land which had never been irrigated, within a critical area, could not

now become irrigated. Also, if previously irrigated lands had not

been irrigated within five years prior to the passage of this Act, they

lost the right to irrigation by ground-water.
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In addition to miscellaneous administrative details, the Code

prohibited waste and provided the State with the right to require

information, if desired by the State, to be furnished concerning use

and quantity of withdrawals in areas declared critical.

The 1948 Code, in an apparent effort to avoid misunderstandings,

specifically stated that certain wells were not affected by it, namely,

that nothing in the Code could be construed as interfering with the

right to complete construction of wells already under construction, the

right to operate these and existing wells, the right to replace existing

wells, or the right to construct and operate exempted wells.

It is apparent that, although the Code nowhere actually rated

priority of use, some thought was given. to relative values of use

since in the section under definitions it was found that exempted wells

included those for ".	 . withdrawal of ground-water for domestic,

stock-watering, domestic water utility, industrial or transportation

purposes" (Acts 1948, p. 601).

In 1952, the Legislature, as if intoxicated by the thought

that it had at last coMe to grips with the ground-water problem, passed

Senate Bill Number 56, additional legislation dealing with Critical

Ground-Water Areas (Acts 1952, p. 90). A part of that legislation

provided that no water was to be pumped from any well drilled after

the effective date of the Act (17 March 1952) if and when the area in

question at some later date was declared critical. Compare this to

the Code of 1948, which placed restrictions only on wells constructed

after an area was declared critical. However, cooler heads prevailed,
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and this later provision was repealed by Senate Bill Number 107 in

1953 (Acts 1953, p. 67).

On 9 January 1956, the present Arizona Revised Statutes Annotated

became effective. In this codification of Arizona's laws, all matters

relating to water are grouped under Title 45. Sections 45-301 through

45-324 deal with ground-water and also form Article 7 of Chapter 1 of

what has come to be known as Arizona's State Water Code. These sections

consist of a compilation of past statutes concerned with ground-water

still deemed appropriate together with recent modifications to eliminate

obsolete exceptions and deadlines.

The statutes still require that a notice of intention to drill

and a driller's log be filed. The State's authority concerning

critical ground-water areas is retained, and certain specified types of

wells are exempted from the restrictions. Section 45-314, as amended

in 1959, now prohibits the issuance of permits for new wells for the

irrigation of lands within critical areas not irrigated at the time the

area was declared critical, or within five years prior to such declara-

tion.

Non-Statutory Ground-Water Law 

The foregoing is a brief history of the development of Arizona's

written statutes concerning ground-water and ground-water rights up to

the present. Other than the introduction of the concept of critical

ground-water areas, most if not all the written laws on the subject

deal with requirements intended to keep the State informed of the

current number of irrigation wells in operation, the rate of withdrawal
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of ground-water, and the nature of the aquifer material underlying

the State.

It has been mentioned several times in passing that throughout

the history of Arizona, the acceptance of the common law has meant that

underground water belongs to the owner of Che soil. Such a simplified

principle is not easy to apply in the instance where the owners of two

adjoining, or nearby parcels of land have a controversy over ground-

water when both are evidently in compliance with accepted custom,

that is, when each is pumping from beneath his own land. In a lawsuit

by one landowner charging that the other's pumping is lowering the

first owner's water table, the judge or jury must reach a decision in

favor of one or the other based on principles of "case" law, or

precedent, not upon statutory or written law.

As will be discussed later, the effects on the water table of

ground-water removal can be observed within a substantial distance

from the point of removal. In principle, these effects can be shown

to exist, to some degree, at any distance from the well, given an

unbounded aquifer with either homogeneous characteristics or

characteristics varying in some known fashion. Thus, with adjacent,

or nearby, parcels there is no question that each owner's pumping in

some way influences conditions under his neighbor's land. The

question then becomes one of determining some standard of allowable

influence of one upon the other. If one owner's pumping was earlier in

time, but the second owner's pumping is greater, must the first owner

suffer increased pumping costs henceforth, with no recourse? Should
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the second owner not be allowed to pump at this greater rate, even

though his larger acreage may require more water?

It was the immediate need to restrict later additional pumping,

which would accelerate the decline of fallins water tables, that

prompted the State's adoption of the critical-area concept. With that

concept, the State in effect has recognized something akin to

appropriation rights to ground-water. Since the existing supply in a

basin is spoken for, or perhaps even over-subscribed, a landowner in

the area who was a bit late in wanting to develop his property, finds

himself in the unenviable position of a riparian landowner in an

appropriation-doctrine state who must watch the stream flow past his

land without being able to divert it.

In areas not declared critical, where later pumping is not

controlled by statute, the court must decide questions such as the one

posed above on some standard of "reasonableness." What degree of

halm must the earlier, or lesser, pumper resign himself to? What

limits on his required pumping must the later, or greater, pumper

tolerate? These are not questions which lend themselves to simple

answers.

In Arizona, as was mentioned earlier, the decision as to which

of several possible "rules" would become established as precedent in

such disputes was avoided for some time. In the earlier cited case

of Maricopa County Municipal Water Conservation District No. 1 v.

Southwest Cotton Co. (1931), the Arizona Supreme Court decided only

whether certain waters constituting the sub-flow of a river were
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subject to appropriation--among other things. The Court specifically

stated that the question of the limitation of use of percolating

water was not the question before it and would not be decided until

such question was put before the Court as the main point of contention.

The term "percolating waters" is found throughout many discus-

sions of water law. This seems to be the expression favored by lawyers

and legislators for referring to ground-water. Since it appears so

often in quotations and references, it will be defined here. Percolat-

ing waters are held to be "those (waters) which pass through the

ground beneath the surface of the earth without any definite channel,

and do not form a part of the body or flow, surface or subterranean, of

any water-course" (Black's Law Dictionary 1968, p. 1761).

To the engineer, ground-water (except for a small amount of

tectonic water) comes from rainfall--directly, through infiltration,

or indirectly, through seepage from surface water. The water thus

moving down under the action of gravity, without a pressure gradient,

might be considered "percolating" by the engineer or layman. However,

this is not the legal meaning. The water trickling down eventually

reaches a zone in which the ground-water saturates the aquifer and

pressure in the fluid is hydrostatic, or almost so. Some small

variation from hydrostatic pressure may occur in the fluid if the

surface of the ground-water body is not horizontal. This underground

"lake" of water may be naturally stagnant, if there is no outlet from

the underground basin, but is usually moving slowly under a piezometric

gradient. It can have a free surface, as in most of the basins in
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Arizona, or it may penetrate a permeable geologic formation bounded on

the top by a relatively impermeable formation. The ground-water may

be perched on a dish-shaped impermeable layer. That "ground-water"

which the Arizona Supreme Court has decided is subject to appropria-

tion, i.e., sub-flows of streams (Maricopa County Municipal Water 

Conservation District No. 1 v. Southwest Cotton Co. 1931), is probably

perched in the sands directly below a river and enclosed on the sides

and underneath by relatively impermeable deposits. Evidently, the

legal sense of "percolating" water is the ground-water body which is

usually slowly "seeping" under a piezometric gradient. This ground-

water flow does have definite boundaries, although they may be unknown

and would be difficult and expensive to ascertain.

Among many varied "rules" concerning the use of underground

water, one of the more widely known is the "English" rule, sometimes

called the rule of "unreasonable use," which holds that the owner of

the soil has absolute control over the water beneath his land and can

withdraw as much as he is able, to do with as he pleases, with no

liability to any adjacent or nearby landowners or water users (Rothrauff 

v. Sinking Springs Water Co. 1940). The English rule was perhaps

justified during the time in which it developed, probably more than a

thousand years ago. Not only was it easy to understand, but with

the then-current methods of well-drilling and water removal, it would

have been difficult, if not impossible, to harm one's neighbor by

pumping. When these circumstances changed, it was time to change the

rule.
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In contrast to the English rule, the so-called "American rule"

of "reasonable Use" is generally held to limit a landowner to pumping

only that amount of water that can be put to reasonable, beneficial

use on the land from beneath which it was withdrawn. The two most

difficult problems in applying the reasonable use rule are the

determination of exactly what is meant by overlying land and the

unclear meaning of "reasonable use" itself (Hunsaker 1961, p. 116).

If recognition is given the nature of water movement in the common

aquifer underlying a drainage basin or watershed, then water may be

delivered to any point overlying the aquifer from which it was with-

drawn without violating the overlying land principle. As practiced,

however, the rule of reasonable use limits a pumper to application of

water to the immediate vicinity of his well, unless no damages would

occur by his transferring the water elsewhere. Again the problem

arises of interpreting an inexact phrase. In this instance it is the

expression "immediate vicinity" to which meaning must be put.

For the foregoing reasons, it is obvious that such a doctrine

as the rule of reasonable use requires that each case must be judged

on its individual merits. Perhaps this helps explain why such a

concept is not found embodied in the statutes.

Often confused with the doctrine of reasonable use, but in

reality somewhat different, is the rule of correlative rights. Such a

doctrine, as generally applied in California and elsewhere,

". . . allows each landowner his proportionate share of all the water

available, even though taking that amount would completely exhaust the

water supply" (Hunsaker 1961, p. 115).
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Another "rule" for regulating the use of ground-water, that of

prior appropriation, has been adopted in many Western States from

principles first developed to assist in the apportionment of scarce

surface waters (Hutchins 1958, p. 418).

The doctrine of reasonable use was established in Arizona in

a rather roundabout manner. On 12 January 1952, the Supreme Court of

Arizona decided in favor of a party whose long established wells had

been "dried-up" by the heavy pu	 ping of recently drilled, deeper wells

belonging to a second party. In an unprecedented move, the Court

found for the first party by declaring that percolating waters were

subject to appropriation, and since the first party had been using

the water in question for years before the drilling of the second

party's wells, the rights to such water had been established or

appropriated by said first party (Bristor v. Cheatham 1952). In the

Court's written opinion, very logical arguments were used to show that

such a decision was not a frivolous overturning of long-held custom,

but could be justified on grounds of both motive and authority.

Motivation was based on the conservation of the State's ground-water

resources by prohibiting indiscriminate pumping by a landowner, even

from beneath his own soil. Justice Phelps, expressing the opinion of

the majority, commented on the inevitable exhaustion of all under-

ground water in Arizona if private ownership of ground-water were still

held to be the law. He foresaw that adherence to such a rule would

seriously impede the Legislature in enacting meaningful legislation

to meet the approaching emergency. Since this opinion was handed down
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four years after the Ground-Water Code of 1948, evidently the

judiciary did not feel that Code was the last word in regulatory

efforts.

Justice Phelps saw as particularly dangerous what he termed a

"mad race to mine" the remaining stored water in order to develop vast

tracts of previously unirrigated, sandy, desert land with its gross

demand for water. The Court, in an appropriate analogy, summed up its

argument for departing from the old standards by recognizing that the

"practical result of modern pumping operations is to pursue and with-

draw the waters from beneath surrounding land as effectively and

effectually as if pipes were extended from the well in all directions

to and under adjoining lands" (Bristor v. Cheatham 1952, p. 236).

This opinion recognized the true nature of the ground-water problem

and the physical principles of ground-water flow.

The view that a landowner's "title" to ground-water was absolute

likened water rights to mineral rights. Such kinship was challenged

from many sources. The analogy was looked upon as unrealistic by many

authorities for the simple reason that water moves and rocks (minerals)

stay in place. Therefore, relative to ground-water, the ".	 . property

interest of the landowner really goes only to his exclusive right of

access to the water through his land rather than to his ownership of

the water itself" (Kirkwood 1948, p. 19).

In its opinion in Bristor v. Cheatham (1952), the Court decided

that as of that time, "beneficial use (of ground-water) had the effect

of resting in the user a legal right thereto as of the date (it was)
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put to use." The problem of how and when percolating waters of

Arizona were to be appropriated thereafter was deemed to be a legisla-

tive and not a judicial function (Bristor v. Cheatham 1952, p. 240).

Authority for this move declaring the appropriation doctrine

as the "rule" for ground-water in Arizona was claimed according to the

Desert Land Act of 1877, Federal legislation that, among other things,

effectively separated from the soil and held in public ownership all

sources of water, specifically naming several surface sources such as

rivers and lakes, but not specifically mentioning ground-water

(U.S. Statutes at Large 1877, Vol. 19, P. 377).

Very logically developed dissenting opinions were written by

a minority of the Court, holding that the principle of "expressio unius

est exclusio alterius," i.e., the expression of one thing is the

exclusion of another (Black's Law Dictionary 1968, p. 692), meant

that because ground-water wasn't specifically mentioned, it was not

meant to be included in that class of water declared public under the

Desert Land Act of 1877. In any case, went the argument, the Act was

meant to apply only to' public lands under federal jurisdiction, and

the several states were not bound by it in the adjudication of dis-

agreements involving lands under private or state ownership.

Perhaps because of the adverse reaction to the Court's over-

throwing a principle of cogwon law held since Territorial days, a

rehearing of Bris tor v. Cheatham was granted.

Upon rehearing, on 14 March 1953, the Court again found for

the first party, but for a different reason and with a different

majority. In the decision this time, the second party's use of the
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water pumped from beneath the land was found to be not reasonable,

since it was not applied for the beneficial use of the land from which

it was withdrawn, but was transported a distance of three miles and

used upon land which prior to that time had not been irrigated

(Bristor v. Cheatham 1953). Evidently, the rationale used by the

majority was that water applied to land from beneath which it was

withdrawn would eventually find its way back into the aquifer under-

lying the irrigated land. Although such reasoning is open to question,

at least in the Southwest (White et al. 1966, p. 27), even if it were

literally true, it would be no reason to deny the transportation and

use of ground water three miles from its source, as long as such use

was within the same watershed or basin as the source. The existence

of distinct, separate, non-continuous bodies of ground-water under a

single watershed would be an exception to the common case, in which

all ground-water in a basin is continuous. Using this assumption, and

for the moment supposing that water applied to the surface does indeed

work its way down to the aquifer and is not lost to evaporation as the

upper layers of soil dry out after application, then water applied

anywhere within a basin has just the opposite effect of water with-

drawn from any point within the basin. That is, just as the effects

of pumping are felt throughout the basin, to some degree, the effects

of recharge are felt throughout the basin. Thus, Justice Windes'

argument for the majority, that reasonable use is limited to applica-

tion for the beneficial enjoyment of the land from which the ground-

water was taken, seems at odds with the physical facts.
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Justice Phelps and Justice Udall, in their dissent to the

majority opinion in the rehearing of Bristor v. Cheatham, deplored the

abandoning of the sensible approach, the only method of apportionment

which recognized established rights without ignoring engineering

principles. The dissent again predicted that the "mad race to mine"

underground water would continue unabated until such time that

ground-water was declared the property of the people of the State and

suitable regulatory measures were adopted (Bristor v. Cheatham 1953,

p. 239).

The necessary flexibility of a doctrine such as the rule of

reasonable use is apparent. As mentioned previously, reasonable use is

generally held to be determined on the basis of each case to which the

rule is applied. In the case just cited, it was held to be an

unreasonable use for the water in question to be transported three

miles from the land from which it was withdrawn. However, in this

case, one of the key tests was that, in conjunction with use of the

water off the land from whence it came, there was ensuing damage to an

adjacent landowner's property and investment. If there had been no

immediate damage, perhaps such distant use would not have been found

to be unreasonable by the Court. On the other hand, if the water had

been used on immediately overlying land, Chen the adjacent landowner

presumably could have been harmed with impunity.

The need for a degree of flexibility sufficient to make the

above absurd distinction is considered by the writer to be one of many

weaknesses in the so-called reasonable-use rule as employed in Arizona.



CHAPTER 2

HISTORY OF THE "JARVIS" CASES

The first part of this paper is concerned with the develop-

ment of legal principles and their incorporation, as either statutes

or precedents, into that body of law upon which decisions to resolve

disputes over ground-water are made. With this background, Arizona's

ground-water laws will be scrutinized in an effort to determine

applicability or suitability in a situation where known or assumed

physical and/or engineering principles play a major role.

Avra Valley lies west of the Santa Cruz Valley of Southeastern

Arizona. Above their conjunction (that is, toward the south) the two

valleys are separated by the Tucson Mountains, east of which lies the

City of Tucson, the principal city of the Santa Cruz Valley and of

Southeastern Arizona (Fig. 1).

Altar Valley is the southern, upland continuation of Avra

Valley. Henceforth, the term "Avra Valley" will be understood to

include Altar Valley, unless specific quotations require otherwise.

Most of the floor of Avra Valley proper lies within the Marana

Critical Ground-Water Area as established in 1954 under the previously

mentioned authority of the .State Land Department.

In an expansion of the area from which it draws water for its

domestic water utility, Tucson acquired well sites in Avra Valley,

within the critical area, and began serving customers in the local

20
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area, both within and beyond the boundaries of the designated critical

ground-water area, but entirely within the Avra Valley basin.

When the City applied for and received rights-of-way over

State land, acts which are matters of public record, it became obvious

that the rumors that Tucson planned to export water from its well

sites in Avra Valley to the City proper were true.

The farmers of Avra Valley, in anticipation of increased

pumping costs due to lowered water tables which would result from

Tucson's proposed pumping, brought suit against the City in a civil

action. In the absence of ascertained damages, the lower court had

but one choice, and that was to dismiss the case (Pima County Superior

Court 1967). One cannot sue for damages which have not yet occurred.

The farmers then petitioned for a writ of injunction requiring

the State Land Department to cancel the rights-of-way previously

granted to the City for the purpose of transporting water (Jarvis v.

State Land Dept. 1969; original petition of 12 December 1968, p. 7).

Since the case involved a State official (the State Land Comdssioner),

the Constitution of Arizona allowed original jurisdiction to the

Supreme Court of the State (Arizona Constitution 1956, as amended 1960,

Art. 6, Sec. 5).

Tucson's first defense was that domestic and domestic-water-

utility use of ground-water, is specifically exempt from the provisions

of the State Water Code (Arizona Revised Statutes Annotated 1956,

Sec. 45-301, Para. 3). Additionally, the City pointed out that the

farmers' application of the reasonable-use rule as detailed earlier
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depended upon the test of whether damage had been done to an adjoining

landowner. The Supreme Court was hearing no evidence, as it was

sitting as a body to interpret law, not as a finder-of-fact. There-

fore, claimed Tucson, the reasonable-use rule could not be applied to

enjoin the transport of water.

At this point, the question of eminent domain was raised by

the City, and whether or not the Court could or would enjoin the

taking of water by a party possessing such power, when the use of such

water was not connected with the use of the land from which it was

taken (Jarvis v. State Land Dept. 1969; Tucson's response of 2 Jan.

1969 to original petition).

On 24 June 1969, the Supreme Court found for the petitioning

faLmers and directed that a mandatory injunction be issued calling for

the cancellation of rights-of-way granted Tucson by the State and

enjoining the granting of such rights-of-way'''. . . for the transporta-

tion of water between the Avra and Altar Valleys and Tucson" (Jarvis 

v. State Land Dept. 1969, p. 532).

The Supreme Court did not consider the City's allegation that

the use of ground-water for the purpose of a domestic water utility was

exempt from the provisions of the State Water Code. On the question

of eminent domain, the Court held that condemnation and compensation

must come before the taking of private property by one holding this

power.

It might be mentioned in passing that the Court's opinion made

the situation sound even worse than it was. Using the Court's figures,
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in 10 years 1.2 million acre-feet of water had been withdrawn by the

farmers and others from a storage capacity of 16.5 million acre-feet.

Discounting any differences in natural inflow and natural outflow,

the Court found that this amounted to a use of fifteen (15) percent

of the storage capacity. Actually, it amounted to only seven and

three-tenths (7.3) percent of storage capacity (Jarvis v. State Land 

Dept. 1969, p. 530).

The called-for injunction was issued on 17 July 1969, and in

language almost identical to that found in the Court's written opinion,

effectively barred the removal of ground-water from Avra Valley

(Jarvis v. State Land Dept. 1969; injunction of 17 July 1969, pp. 2 and

3).

In the following months, Tucson continued supplying water from

its Avra Valley wells to customers both within and beyond the Marana

Critical Ground-Water Area but located within the Avra Valley drainage

basin. As a result, the original petitioners, on 29 September 1970,

filed a new petition with the Supreme Court asking for an order to

show cause why the injunction previously issued should not be strictly

enforced. What the farmers requested was that Tucson not be allowed to

". . . transport . . . ground-water from . . . the Marana Critical 

Ground-Water Area to other areas outside thereof" (emphasis added;

Jarvis v. State Land Dept. 1970; petition of 29 Sept. 1970, p. 6).

It should not be necessary to point out that the petitioners

this time, evidently aware of the looseness of construction of their

earlier request for an injunction, were intending that Tucson be held

to a strict and literal interpretation of the State Water Code.
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The requested order to show cause was issued. In one of the

numerous responses filed following the order, Tucson affirmed that

. . . no water pumped from the Avra Valley well field ha(d) been

transported . . . out of the Avra Valley ground-water basin" (Jarvis 

v. State Land Dept. 1970; exhibit A to memo by City in response to

petition, 16 Oct. 1970, p. 2).

In an apparent effort to make its decision in this second

action have significance that could become precedent for similar cases,

the Court requested that all parties submit additional supporting

briefs. Such briefs were requested to state the respective positions

of the parties in connection with issues raised by the State Land

Department, one of the respondents in the case, in effect asking for

clarification of the initial decision in this controversy. The

responses showed that serious consideration was being given the

questions, and a meaningful solution was sought by all concerned.

The consensus of the responses was that certain questions should

be answered by the Court for future guidance in similar situations.

1. Could the City lawfully pump underground water from lands

within a "Critical Ground-Water Area," as defined by the Code

and so ordered and determined by the State Land Commissioner,

for municipal and domestic use, and transport that water

within the same critical ground-water area, and use and

consume that water for those purposes within the same critical

ground-water area?
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2. Could the City lawfully pump underground water from lands

within a "Critical Ground-Water Area," as defined above, for

municipal and domestic uses and transport Chat water out of

the critical ground-water area but within the ground-water

basin and use and consume that water for those purposes

within the ground-water basin but not within the critical

ground-water area?

3. In the event the City of Tucson acquired by purchase, condemna-

tion or otherwise, land in the Avra-Altar Valleys' Critical

Ground-Water Area, which land was or could be entitled to

underground water rights within the meaning of the Underground

Water Code, might the City of Tucson remove ground-water from

the critical ground-water area to other areas either within

the basin or beyond the basin?

4. In the event of acquisition of such lands, what use might the

City make of the land so "retired" from ground-water rights?

5. If the City of Tucson retained the ground-water rights, might

it then dispose of the land in question subject to restrictions,

reservations, or covenants which precluded any farming uses?

6. If the City acquired ground and water rights within the critical

ground-water area, must the water be removed from the specific

piece of ground so acquired or might it be removed from any

point within the critical ground-water area?
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7. What amount of ground-water might be removed (Jarvis v. State 

Land Dept. 1970; responses by State Land Dept., 16 Oct. 1970;

City of Tucson, 6 Nov. 1970; petitioners, 6 Nov. 1970)?

On 28 December 1970, the Court in its written opinion handed

down the following answers to the above questions:

1. The City would not be prohibited from delivering water from

wells within the critical ground-water area to localities also

within the same designated area.

2. The City would have the burden of proof to establish that its

customers outside the Marana Critical Ground-Water Area but

within the Avra Valley drainage area were located above the

common ground-water basin so as to be entitled to withdraw

water from it.

3. Tucson could purchase or acquire the title to lands within the

Avra Valley which are now cultivated and use the water which

would have been used in cultivating such lands as a source of

supply for its municipal customers.

4. By implication, Tucson could make any use of lands so acquired

not requiring the use of ground-water.

5. The Court did not answer this question (see later discussion).

6. The water withdrawn might be either from wells on the lands so

acquired or from Tucson's existing wells.

7. Tucson might withdraw an amount of water equal to the historical

annual maximum use upon the lands so acquired.



CHAPTER 3

INTERPRETATION OF ENGINEERING CONSIDERATIONS

A distinction has been made by the Arizona Supreme Court

between lands inside the so-called Marana Critical Ground-Water Area

and lands outside this area but within the Avra Valley watershed.

Such distinction has been used to differentiate areas where

the City of Tucson may or may not supply water from wells within the

area declared critical, without somehow acquiring lands with established

water rights within the critical area.

Since the critical area's boundaries were established along

man-made section lines to approximate roughly the limits of what was

considered possibly arable land at the time, it is reasonable to assurae

that such boundaries do not define the actual body of ground-water in

question.

Undoubtedly there are many places where an unrestricted well,

that is one located just outside the boundary of a critical ground-

water area, could be drilled and water removed from the main body of

ground-water underlying the critical area. That same water, however,

according to the Court's second ruling, could not be legally pumped

out of the ground from a well within the critical area and then trans-

ported across the boundary to the aforementioned site where it could

be legally removed, the exact wording of the Court's original holding

28
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notwithstanding. In that holding ". . . the transportation of water

between the Avra and Altar Valleys in Pima County, State of Arizona,

and the City of Tucson, or elsewhere . . ." was enjoined (Jarvis v.

State Land Dept. 1969; injunction of 17 July 1969, p. 2). It can be

seen that although the original injunction prohibited the removal of

water from Avra and Altar Valleys, the Court later interpreted this to

mean removal from the Marana Critical Ground-Water Area. This was

evident in the Court's allowing the delivery of water to Ryan Field,

within the critical area, and disallowing such delivery to the foothills

area on the west side of the Tucson Mountains, within the Avra Valley

watershed (Jarvis v. State Land Dept. 1970, p. 510).

The petitioners' entire case rested on the fact that Tucson's

proposed pumping would injure them by lowering the water table and

increasing the farmers' pumping costs. No one can deny that the water

table in Avra Valley proper is declining. In an effort to separate

fact from emotion, a determination of drawdown due to pumping alone

was attempted. Ideally, such a determination would account for any

natural decline in the water table which may be occurring due to

climatic cycles and decreased recharge. However, all references to

this type of data were so general as to be almost useless. The

consensus seemed to be that any natural change in ground-water levels

was ". . . negligible in relation to ground-water withdrawal by pumping."

Also, "data are insufficient to determine the amount of . . . recharge;

however it is probably small because of the great depth to the water
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table and the extremely slow rate of travel of ground-water in the

subsurface material" White et al. 1966, P. 27).

In order to obtain a rough measure of the amount of overdraft

which is producing the decline of Avra Valley's water table, a water

balance was attempted for the area. Ignoring direct recharge from the

surface, subsurface inflows to and outflows from the valley were

computed using Darcy's Law.

Permeabilities for the valley range from 40 to 400 gallons per

day per square foot, a full order of magnitude (Matlock 1971).

A rounded-off average figure of 200 gallons per day per square foot

was used in the calculations here.

Valley widths and hydraulic gradients were scaled and depths

to water were calculated directly from maps provided by the

Agricultural Engineering Department of The University of Arizona (1970).

The reported figure of 1000 feet below the surface for a total

depth of aquifer was used where applicable (White et al. 1966, p. 39)

and informed estimates of depths were used in other areas. Thus a

rough calculation could be made of the subsurface flows entering and

leaving the valley. The major inflows summed to approximately 40,000

to 50,000 acre-feet per year and the single known outflow was of the

same order. With subsurface inflows and outflows approximately the

same, Avra Valley's overdraft is about equal to the total water usage,

or 120,000 to 125,000 acre-feet per year (Jarvis v. State Land Dept.

1969, p. 530; also, petition of 12 Dec. 1968, p. 3). In the case of

Avra Valley then, reported drawdowns seem to be entirely due to pumping.

The above analysis does not include the region known as Altar Valley.
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Before pumping began, the ground-water flow through Avra Valley

should have been stabilized, with the outflow exceeding the inflow by

the small amount of recharge that may have been occurring. The

decline in the water table in that Valley would tend to increase the

gradient for the inflow and to decrease the gradient for the outflow.

To all accounts, the water level in the Altar Valley has been constant.

It is this constant level in Altar Valley coupled with the falling level

in Avra Valley that accounts for the increased gradient postulated for

the inflow to the latter from the former. As a result of this increased

gradient, the inflow to Avra Valley from the south should be greater

than the normal historic value. On the other hand, heavy pumping to

the north (beyond Avra Valley) may havé resulted in increased outflow

to the north so inflow and outflow are still equal albeit at a some-

what higher rate than the historic. In any event the change in this

difference between inflow and outflow is small both in comparison to

the uncertainty of the estimated flows and in comparison to the over-

draft.

According to the maps previously mentioned, the depth to

ground-water in Avra Valley has increased by 25 to 125 feet during the

period from 1952, when records first became available for the general

area, to 1970. In 1952, depths ranged from less than 150 feet to

around 300 feet. In 1970, the shallowest depth in the study area was

approximately 150 feet; the deepest was well over 400 feet. Large

scale pumping began in the area in 1950. In 1965, in a study of the

ground-water resources of Avra and Altar Valleys conducted by the



32

United States Geological Survey and the Agricultural Engineering

Department of The University of Arizona, an average decline of eighteen

feet was predicted for the water table in Avra Valley for the period

1965 to 1970. Maps from the same source as before show that actual

declines between 1965 and 1970 ranged from zero in three separate

localities to thirty feet in other areas. The area in which Tucson

proposed to do its pumping, the southerly portion of the region for

which records were available, recorded declines in the water table

of from zero to ten feet.

Near the arbitrary dividing line between Altar and Avra Valleys,

the decline of the water table during the period from 1965 to 1970 is

shown by the referenced maps as zero. Although figures for the entire

Altar Valley are not available, it is anticipated that such non-decline

is the rule throughout that valley. This is explained by the lesser

water use in that area coupled with some form of natural restriction

to the subsurface flow from Altar to Avra Valley. Also, it may be

that insufficient time has elapsed to notice the effect of the Avra

pumping in Altar Valley. In essence, this means that the combination

of extraction within and subsurface flow from Altar Valley is equal to

the amount of natural recharge at the present (Matlock 1971). Thus,

even though the water table will continue to decline in Avra Valley

until the greatly increased ground-water gradient between Altar and

Avra Valleys can provide an inflow equal to the withdrawal, a decline

in Altar Valley's water table due to pumping in Avra Valley proper

will be delayed until the subsurface flow between the two is
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significantly increased. Therefore, it can be seen that the only way

Avra Valley proper can be saved from ultimate complete "draining" is

by the "spread" of the results of heavy pumping into the adjacent

areas.

The decline in Altar Valley's water table due to pumping in

Avra Valley cannot be delayed indefinitely, unless of course the

presumably constricted connection between the Valleys is actually

"dried out." In the event that the water table between the valleys is

depressed below the level of some impermeable formation, this forma-

tion would effectively serve as an underground "dam," halting the

subsurface flow and perhaps allowing Avra Valley proper to be drained

completely.

Altar Valley's dewatering could be accelerated with a signifi-

cant change in water use within that area. Such a change could take

place under existing laws since little of Altar Valley is included in

the Marana Critical Ground-Water Area (White et al. 1966, p. 7).

It might be appropriate at this time to discuss the meaning of

such figures as are reported concerning water table declines. It

should be understood that when a water table is said to decline by a

certain number of feet, this refers to a change in the depth to a

static, or nonpumped level under a given point. This will almost

certainly not be the same depth as the one from which a given water

user is forced to lift his supply, even though said user is pumping in

the same locality. A change in the depth to a static water table may

or may not be the same as the corresponding change in the amount of
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lift the user's pumps must be capable of. The resulting Changes in

depths to static water tables may be approximated by the volume of

aquifer material dewatered divided by the area of the aquifer affected,

but when non-static conditions prevail aquifer Characteristics may be

such that drawdown effects are concentrated at the point of withdrawal.

The importance of understanding the difference between purely

local effects of pumping and the long term, basin-wide results of

heavy overdrafts cannot be over-emphasized.

Because of the very low velocities of water through soil in

general, the presence of a pumped well removing significant quantities

of water generates what is known as a "local cone of depression," or

just a "depression," in the water table. The tip of this depression

represents the point from which the user's pump must provide lift in

order to recover the water. After the initial evacuation of the free

water in the well casing, which occurs in a few seconds or less, any

water which is to be pumped must travel through the surrounding porous

medium to the point of intake to the well casing. The force which

moves the water through the soil is derived from the higher elevation

of the free water surface at points more distant from the well. Thus

there is a slope, or gradient, of the water surface in the vicinity of

a pumped well. An obvious corollary is that a well must penetrate

some distance below the static water table, or the gradient necessary

to cause water to flow can never be generated.

It is the magnitude of this gradient, together with the

properties of the soil through which the water flows, that determines
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the rate at which water is supplied to the point of intake of the pump.

Upon starting a pump, there is a very rapid initial drawdown and

formation of the cone of depression, after which equilibrium is

seemingly achieved. The tip of the inverted cone slows its fall

because the area from which the water is supplied is so large Chat

the drop in the water table is imperceptible over a short period of

time.

Although the depression in a water-bearing stratum is not

truly a cone, an analogy using cones can perhaps help explain the

reduced rate of fall of the tip as equilibrium conditions are

approached. If it is assumed that any cone of depression in a given

aquifer will be similar in shape to any other cone in the same aquifer,

then generalizations can be made. To begin, it will be assumed that

any cone will be a factor "n" times as wide as it is deep. Therefore

a cone with depth "y" has a diameter "ny" and a base area equal to

Trn
2
y
2
/4.

Since regular geometric ("true") cones are being used in this

analogy, the volume of any cone is Trn
2
y
3
/12. It is to be noticed that

the volume of the cone, representing the amount of aquifer material

which has been dewatered, is proportional to the third power of the

depth from the static water table to the tip. As a final item to

consider, it is pointed out that the difference between Trn
2
y
3
/12

and 'un
2
(y+1)

3/12 gets larger and larger as "y" increases. It is this

larger and larger difference in volume of material to be dewatered by

a pump removing water at essentially a constant rate that explains

the longer time required for each unit increase in the depth to water
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at the point of removal. Thus, as a well's cone of depression grows,

the rate of fall decreases.

In the case where recharge to the aquifer exists in an amount

equal to withdrawal, that is, where the relatively undisturbed water

table can effectively serve as a source, the depth to the tip of the

cone of depression (the pumps' required lift) will remain constant.

As more and more water is withdrawn by a well, perhaps greatly

in excess of any natural recharge to the system, the surrounding edge

of the relatively undisturbed water table retreats outward in an ever-

widening "circle." This of course works to change the combination of

parameters determining the rate at which water is supplied to the well,

and, if the well is to continue pumping at the same rate of flow, the

point of withdrawal must drop in response, in order to maintain the

necessary gradient, although such drop occurs more and more slowly,

as has been shown.

A water user who finds his well inside the area of influence

of another's pump will not agree that the overall significance of a

single well in a large basin is small. This is particularly true if

the first well pumps a relatively small amount of water and creates

almost no measurable "cone" of its own, and the second well is a much

deeper one removing thousands of gallons per minute. In such a case,

the small user might find Chat his well is completely dry within a

matter of days after the large user begins pumping. The small user

then has the expense not only of deepening his well to reach the

locally depressed water table but also of providing a greater lift to

obtain the water he needs.
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A situation such as that described above is not limited to

areas where an overdraft of the ground-water supply is occurring. On

the contrary, the production of a cone of depression is a "fact of

life" in ground-water removal and will occur to some degree regardless

of any deficit or surplus of water in the ground. Because heavy

ground-water withdrawals ordinarily take place in areas of little

surface flow and small amounts of recharge, the confusion of "cone of

depression" with "ground-water overdraft" is common.

The area of influence of a single well is difficult to predict

because of the sensitivity of the relationship between distance from

the well to some point of definite consequence and such parameters as

rate of discharge from the well and permeability of the intervening

soil.

It might be well at this time to re-emphasize that the analogy

being used here, that of true cones, is not an exact one. Although

deviating very little from true cones, except perhaps in the vicinity

of the apexes, the logarithmic shapes generated in a ground-water body

by a pumped well under' ideal conditions are not "similar" from one

stage of pumping to another in the sense of similar triangles. Rather,

as these "cones" grow, the outer fringes are mathematically quite

unlike the outer edges of earlier stages, in that the slopes are

constantly changing. Indeed, it will be found that as time passes

the growing, inverted "cones" will always possess regions in the

vicinity of their apexes which are replicas of the total "cones" at

earlier stages of development. It is as if the originel "cones" have
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"sunk" into the water table, always maintaining whatever shape they

had to begin with, but continually adding ever-changing, flatter

slopes to their spreading peripheries.

Notwithstanding the above mentioned difficulty of prediction,

a study was made by others, using an electric-analog model, of Che

results of the proposed pumping by Tucson up to the year 1985

(Hoosburner 1969). In that study, the assumptions were that a total

of seven wells would be operated by the City of Tucson from 1969

until 1985, that withdrawals would be at the rate of eight million

gallons per day (24.6 acre-feet per day), and that the wells would be

operated for eighty percent of the time. The study showed that after

a period of sixteen years, beyond a radius of about five miles the

anticipated additional lowering of the water table would be somewhat

less than three feet. The predicted drawdown near the center of that

area of influence would be approximately fifty feet more than it

would have been if the City had done no pumping. In the sixteen years

from 1969 to 1985, the water table at the center of the well field

would have declined approximately thirty feet, to a depth of 400 feet

if Tucson had done no pumping. At the mentioned rate of pumping by

the City, the anticipated decline would have been near eighty feet,

to a depth of 450 feet below the surface.

At eight million gallons per day, for eighty percent of

sixteen years, the quantity of water pumped is about 37,000 million

gallons or 113,550 acre-feet. The amount of water available from a

"cone" with a base radius of five miles and a height of fifty feet,
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assuming concave slopes and fifteen percent available pore space in

the soil, is about 31,000 million gallons (95,140 acre-feet), a very

good agreement considering the assumptions that must be made in order

to do the calculation.

Although in 1966 there were perhaps ten irrigation wells within

the five-mile radius of influence of Tucson's proposed well field, the

great majority - of irrigation wells in Avra Valley are six to twenty

miles from the site (White et al. 1966, p. 5). This of little conse-

quence, however, since the figure of eight million gallons per day used

in the electric-analog model would have almost certainly been exceeded

had Tucson been allowed unrestricted pumping rights. In their original

petition, the farmers of Avra Valley estimated that Tucson would be

removing thirty-seven and one-half million to sixty million gallons

per day (Jarvis v. State Land Dept. 1969; original petition of 12 Dec.

1968, p. 5). In Tucson's response to that petition, the City denied

that the pipeline would have the capacity alleged by the farmers, but

did state that capacity of the line would be twenty-five million to

thirty million gallons (77 to 92 acre-feet) per day (Jarvis v. State 

Land Dept. 1969; Tucson's response of 2 Jan. 1969, p. 2), evidently

under the maximum head which the City was willing to provide. There

would have been no reason to build a line with such capacity if no

more than eight million gallons per day were to be pumped, unless

later economic studies showed that the decreased head necessary to

provide the required flow in the larger line more than offset the

increased cost of the larger pipe.
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With a greater .amount pumped, the resulting local cone of

depression would have to be larger to provide the increased quantity

of water. This larger volume could be caused by deeper drawdowns,

larger diameter, or both. If a perfectly homogenous aquifer is

assumed, then the previously discussed analogy can be used to estimate

depths and radii of the cones resulting from different amounts pumped.

If twenty-four million gallons per day were pumped rather than eight

million, the resulting volume would by necessity be three times as

large. Therefore, since all cones were assumed to be similar and the

ratio of cone heights is proportional to the cube root of the ratio of

the volumes, the "height" of the latter cone would be fifty feet times

the cube root of three, or about seventy-two and one-half feet. In a

similar manner, it can be shown that if the radius to a region of

negligible effect in the first instance were five miles, then in the

second case the radius to a similar region would be five times the

cube root of three, or seven and one-quarter miles. Notice that the

earlier statement concerning decreased rate of growth of the cone's

parameters is borne odt. The deviation from true cones, as pointed

out earlier, would provide a depth somewhat less than seventy-two

and one-half feet and a radius to an area of negligible effect of

somewhat more than seven and one-quarter miles.

It is to be noted that the Avra Valley ground-water basin and

the Santa Cruz Valley (Tucson) ground-water basin meet, suggesting

that pumping in one will eventually affect the ground-water level in

the other, although such an effect might be so small as to go
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unnoticed. These basins in turn connect to basins located to the

north.

A decline in the ground-water table in the Tucson basin would

mean less water moving north as a subsurface flow to the conjunction

of the Avra basin and the Tucson basin. As a result, the ground-water

table in that area would fall, increasing the gradient back up into

the Avra basin and thus increasing the subsurface flow from that

basin. Likewise, if the ground-water level in Avra Valley is declin-

ing, this in a similar manner would contribute to a decline in the

Tucson basin. How long it might take for these mutual effects to be

felt is beyond the scope of this study.

With many wells scattered throughout an area, it is easy to

see that it is only a matter of time before overdraft pumping causes

the expanding cones of depression to encounter one another in a very

complex, difficult-to-predict fashion. The 'resulting distorted water

surface usually changes the performance of all wells in the area to

some degree.

If a well stops pumping, its cone of depression, acting under

a now-unbalanced water surface gradient, gradually fills and

disappears., Using a few simplifying assumptions, the net effect of

having had a well pumping for some length of time can be estimated.

Suppose there is a basin of 10,000 acres underlain by an

aquifer with a storage coefficient of 0.15, that is, fifteen percent

of the volume of the aquifer is available as space in which water

might be stored. It will be assumed that the well in question is
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pumped at a rate of two acre-feet of water per day, for 150 days per

year, for fifteen years. This would amount to a total of 4500 acre-

feet of water removed from the ground in that time. If it is assumed

that recharge from the surface or from underflows entering the area

is zero, then the same amount, or 4500 acre-feet, will have been

removed from "storage." While the well is being pumped, any knowledge .

of the shape of the underground water surface will have had to be based

on direct observation using numerous test holes throughout the basin

or calculation which would depend on knowledge of the permeability

and storage capacity everywhere in the area. Once pumping has ceased,

however, and equilibrium conditions obtained, the net effect of the

pumping is easy to calculate.

One acre-foot of aquifer with a storage coefficient of 0.15

will yield 0.15 acre-foot of water, if drained completely. Thus,

10,000 acre-feet of aquifer with a similar storage coefficient will

yield 1500 acre-feet of water. It is seen that in order to obtain

4500 acre-feet of water, it would be necessary to de-water (4500/1500)

x 10,000 (or 30,000) acre-feet of aquifer material. This would

require lowering the water surface over the entire 10,000 acre region

by three feet.

It is this overall or average lowering of the water table in

distinct sub-regions, not by one well as in the above example but by

dozens of wells all with different pumping histories and Character-

istics, that should be the object of concern for the State Legislature

as far as policy making is concerned. Such effects would not be

occurring unless an overdraft of ground-water existed.
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By contrast, the drastic and relatively immediate drawdowns

associated with local cones of depression and their effects on

adjacent or nearby water users occur even in ground-water areas with

plentiful and adequate recharge. The problem of mutual interference

between proximate wells is not of the same magnitude as the problems

associated with generally declining water tables. The former does not

require a solution preventing the eventual exhaustion of a body of

underground water and the ensuing effects to an area's economy. The

resolution of conflicts involving mutual interference in pumping,

usually questions of equity or "fairness," is one of the primary

reasons for the courts' existence. Such cases should normally be

decided on the basis of the individual characteristics of each

instance, not with the application of some statute, but with the

guidance of previous decisions that in the long run trend toward some

standard of "reasonable use." The question, although not as momentous

as the one concerning ground-water exhaustion, is a difficult one to

answer. Attention must be given to the omnipresent, purely local

effects of relationships and physical principles similar to those

considered in the examination of the problem of ground-water over-

drafts. The concept of mutual harm, where the second party has a

choice but the first party doesn't, must be examined in the light of

both parties' rights and requirements. If the simplistic position

were taken that no one could cause harm to anyone else, a logical

extension of this would dictate that no one could pump in any ground-

water basin interconnected with any other ground-water basin, no
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matter how remote. This of course follows from the awareness that in

addition to the second pumper's obvious harm to the earlier pumper,

the denial of pumping rights to the second pumper is certainly harmful

to him. In addition to this denial of rights, there can be no question

that the first pumper is removing water, no matter how small an amount,

from beneath the estopped pumper's land. It must be recognized that

in order for any pumping to take place, some degree of mutual harm

must be accepted.

With an understanding of the effects on an entire area of

massive pumping at several locations, it can be seen that any land,

within or beyond an area designated as critical, that overlies a

common body of ground-water is "harmed" in some degree by any pumping

within the basin. The Court seems to recognize this principle of

"diffuse" effects of pumping in allowing the removal of water from

wells not located on lands acquired by the City of Tucson for their

water rights. It did not, however, allow this recognition to

influence the decision prohibiting the delivery of water to lands

which almost certainly overlie the common body of ground-water, but

are outside the critical area.

In light of this, it is evidently meaningless to declare

only a portion of a watershed an area ". . . not having sufficient

ground-water to provide a reasonable safe supply for irrigation of

the cultivated lands in the basin at Che current rates of with-

drawal." If the term is going to be applied, it should be so used to

describe an entire watershed, and not require the actual determination
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of the limits of the ground-water body. In the absence of underground

formations not reflecting accurately the surface terrain, water moving

down from the surface of a watershed eventually finds its way into the

continuous body of ground-water associated with that watershed, if it

is not lost to evaporation or transpiration before such migration can

Occur.

It is inherent in the concept of a ground-water-irrigated

region that withdrawals will exceed recharge. If it were otherwise,

that is if recharge equaled or exceeded withdrawals, then that surface

water which would have supplied the recharge to the underground

aquifer could probably have been more economically utilized directly

for irrigation, and the tapping of the ground-water would never have

occurred. An exception to this might be the case where the flows

constituting the recharge waters were produced by man's activities at

a later time than the initial development of irrigation or consist of

waters which might possibly benefit from the "treatment" of percolating

through soil before being utilized on the surface. Referred to, of

course, is the type of flow that would be discharged from a municipal

sewage treatment plant or a large industrial complex. The quantities

of such flows at present are only a small percentage of the require-

ments of agricultural irrigation in this state, however

It follows, therefore, that wherever there is irrigation using

ground-water, there will be in general also a declining water table,

no matter how slowly such decline might be occurring. With the

principle accepted that in areas such as Arizona, ground- water
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irrigation leads to declining water tables, it seems obvious that a

collation ground-water policy should apply over the whole State. TAThy

wait until the effects are serious before attempting regulation?

Given enough time, most if not all the State will be critical as far

as ground-water-irrigated agriculture is concerned.



CHAPTER 4

INTERPRETATION OF LEGAL CONSIDERATIONS

Now that an engineering interpretation of the holdings of the

Court in the phases of the Jarvis controversy has been attempted, a

look will be taken at the legalistic ramifications. Such a look will

consider logic only.

From the outset it should be obvious Chat a controversy such

as this could never be resolved using statutory law alone. If the

statutes had been explicit enough for a decision to be made using them

alone, then any party to the action would have been able to predict

the outcome of the dispute, and the case would never have come before

a court of law. For that reason, it must have been apparent to the

City of Tucson that the statutory exemption of domestic-utility water

use from the provisions of the State Water Code would not be, in the

opinion of the farmers of Avra Valley, sufficient justification for

the interbasin transfer of ground-water. Evidently the farmers and

their attorneys considered the exemption to apply only to domestic-

utility use within the critical area beneath from which the water

was pumped.

It is interesting to note the subtle change in the language of

the farmers between the time of the petition initiating the first

action and the petition asking for strict enforcement. In the earlier

request, it was asked that the Court require cancellation of specific

47
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rights-of-way and also ". . . permanently enjoin respondents the State

Land Department and the State Land Commissioner from allowing the City

of Tucson to transport over State lands through pipelines water from

the Avra and Altar Valleys to another basin in and around the City of 

Tucson" (emphasis added; Jarvis v. State Land Dept. 1969; petition of

12 Dec. 1968, p. 7).

The decision in Jarvis v. State Land Dept. (1969, p. 532)

stated that ". . . a mandatory injunction will issue directing the

State Land Department and Obed M. Lassen, State Land Commissioner, to

cancel any rights-of-way heretofore granted to Tucson for the trans-

portation of water between the Avra and Altar Valleys and Tucson. . • •

The actual writ of injunction, as issued on 17 July 1969,

required those responsible ". . . to cancel forthwith any and all

rights-of-way heretofore granted to the City of Tucson, real party in

interest, for the transportation of water between the Avra and Altar

Valleys in Pima County, State of Arizona, and the City of Tucson, or

elsewhere" (emphasis added; Jarvis v. State Land Dept. 1969; injunction,

p. 2).

In their petition initiating action for strict enforcement of

the Court's original injunction, the farmers called attention to the

fact and begged the enjoining of Tucson's actions ". . . to transport

over the State of Arizona lands described herein through its pipelines

ground-water from the Avra-Altar Valleys situate(d) in the Marana 

Critical Ground-Water Area to other areas outside thereof" (emphasis

added; Jarvis v. State Land Dept. 1970; petition of 29 Sept. 1970, p. 6).
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The distinction between "valley" (drainage basin) and

"critical ground-water area" (or, "basin") was discussed in Chapter 3,

"Interpretation of Engineering Considerations."

A determination as to whether or not Tucson actually took the

verbatim meaning of the Court's original injunction and truly felt

that it was not in violation of the injunction by continuing to supply

water to customers in Avra Valley outside the critical area is beyond

the purpose of this consideration. The point is, when one's motives

are difficult or impossible to determine, it behooves society to be as

exact as possible in the standards of performance it establishes. In

this way, the unpleasant necessity of evaluating another's morals is

obviated. Instead, his performance, which is relatively easy to judge,

is observed. If it complies with the established standards of

behavior, then society has no business inquiring into his morals.

In this case, the Court has seen fit in Jarvis (1970) to

interpret its original holding in a manner giving special meaning to

the earlier use of the phrase "Avra and Altar Valleys." Here the

Court has implied that the "Valleys" are synonomous with the "critical

ground-water area," and that the region within the same-named water-

shed, but outside the critical area, is some form of limbo, or no-man's

land. Specifically, as mentioned in the discussion of the history of

this case, the City would have the burden of proof to establish that

such areas overlaid the common ground-water basin. The Court has not

actually declared that such proof forthcoming would establish a right

to transport water from the critical area, but the implication is that
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such a finding would almost automatically extend the boundaries of

the designated critical area to include the new region. Certainly,

if ground-water were found beneath any land, the right to domestic

use by the landowner is unquestioned under the present State laws. In

such a case, if the new-found body of ground-water were shown to

connect with the water underlying the critical area, it would make

little difference, in the engineering view, whether the landowner

pumped from beneath his land or bought water exported from within said

critical area. The cones of depression due to pumping would, of

course, be in different locations, but, as should be well understood

by now, the long term effects of pumping to the basin as a whole

would be no different. Whether the law would recognize this lack of

distinction is another question, one which would undoubtedly have to

be settled in the courts.

Conspicuous by its absence is the Court's response to the fifth

question enumerated in Chapter 2, dealing with the history of the

Jarvis controversy. That question concerned Tucson's rights to

dispose of a parcel of land the City might acquire in order to obtain

the accompanying underground water right. Specifically asked was

whether the land so acquired could be disposed of subject to restric-

tions, reservations, or covenants which preclude any water consuming

use.

Perhaps, as it has done in past cases, the Court, in not

responding, is taking the position that it will make no judgments on

matters not properly before it. It will be remembered that the actual
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issue before the Court in Jarvis (1969) was a question of cancellation

of rights-of-way, and in Jarvis (1970) whether such cancellation should

be strictly enforced. Therefore most of the pronouncements in Jarvis 

(1970) are "judgments on matters not properly before it (the Court),"

in that they were answers to, or decision on, questions not contained

in the original action brought before the Court for settlement. There-

fore, why should the Court hesitate to answer this specific question?

Perhaps the reason lies in a contemplation of the alternatives.

Consider the following outcomes:

If the Court had decreed that Tucson may not sell or dispose

of the land with any restrictions on the use of the ground-water, of

course the City would have retained the land in order to retain the

water right. Such a move by the Court would almost certainly not be

unconstitutional, since the effect would be, once the water was

"exported," to simply limit the use to which the land could be put.

Such a result is not unlike that of numerous property restrictions

found in the various zoning ordinances throughout the State. However,

the burden this action would impose upon Tucson would be of no small

consequence.

The City would be saddled with large acreages which almost

certainly could not be made productive for any purpose without applica-

tion of water in some significant amount, or the investment of large

amounts of capital. In the latter case, for instance the development

of City-owned industrial parks, a long time would be required before

any such investment would begin to pay for itself, considering the
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location of much of the land in question. Use could be made without

water as rangeland or wilderness areas for the enjoyment of the local

citizenry. The first use would generate little income to the City and

the second would produce none, except possibly from entrance fees and

non-tangible benefits to the public.

Another important consideration would be the removal of such

lands from the taxable status they now "enjoy" under private ownership.

The argument could be made that the removal of such lands would not

constitute a tax loss because once the City buys the land from the

owner, the owner takes the money and re-invests it in more land

within the community (or county) and improves the new land. This

might not be possible in an area where improvement of raw land

requires water that is more than likely not available, either because

of physical absence of the water, or presence of restrictions of the

nature of those found in critical ground-water areas.

Such loss of tax revenue would have to be one of the items

figured into the cost of compelling the City to retain lands acquired

for their water rights. This might not be of major significance,

since if the City were allowed to sell the land without water rights,

most any use to which the land could be put without water would also 

result in a tax loss.

Of course, the land would probably be difficult to sell for

any reasonable sum without water rights. An exception could be if the

City subdivided the land and sold it in small parcels for homesites.

In regard to the latter, it is worth noting that single family
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residential use of land uses less water per acre than most any agri-

cultural use. An average agricultural use for relatively sandy soil

might be five acre-feet of water per acre per year. If the earlier

statements concerning negligible recharge to the water table are

accepted, this is also the average consumptive use. The average gross

domestic water use of a family of four might be as high as 1000 gallons

per day or about one acre-foot per year. If the land were to be

subdivided into four lots per acre, which would be small lots for the

area in question, the gross water use might be four acre-feet per

acre per year. Since about half the total water used in a household

goes down the drain to the sewage treatment plant, the consumptive use

of residential lands might be only two acre-feet per acre per year.

With half-acre lots, this could drop to one acre-foot per acre per

year, or one-fifth the average for agricultural uses.

That might be considered a very loose precedent for such

action by the Supreme Court, if the Court required the City to retain

the land, occurred in 1960. In a decision that inserted some degree

of flexibility into the State Water Code, the Court held that the use

of ground-water from beneath acreage with an established water right

within a critical ground-water area, on lands without such right but

under the same ownership was a reasonable use (State v. Anway 1960).

In that case the land to which the water was diverted was contained

within the same critically designated area. Such use required that

the land from which the water was withdrawn be retired from cultiva-

tion as long as the water was used elsewhere. The key elements here

were common ownership and common (critical) ground-water basin,
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neither of which apply in the strictest sense to the case under study.

Although the concept of mutual effects wherever two or more ground-

water basins are interconnected has been discussed, it is unlikely that

the Court would consider such tenuous connections as fulfilling the

requirement of common ground-water basin. In addition, Tucson wished

to transport the bulk of the water it would have pumped to another

ground-water basin for use on "lands" (property) under diverse owner-

ship.

Any such use of the above cited case as a precedent for

requiring the City of Tucson to retain lands so acquired would have

to recognize that the real precedent did not consist of relaxing the

interpretation of the relevant statutes by the judiciary. Indeed,

quite the opposite view could be taken, that, having "relaxed" the

statutes to an unprecedented degree, the Court would be deciding that

some restriction must be maintained that would tend to limit the

exercise of a practice which in theory would be restrained only by

the finite economic capability of the City.

The foregoing examples of consequences related to the City not

being able to divest itself of lands without water rights tend more

toward the economic difficulties encountered.

If, on the other hand, the Court were to choose the other

alternative, allowing Tucson to transfer title of the land so acquired

while retaining the rights to the underground water, a serious legal

question would be raised, if present ground-water doctrines were

adhered to.
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It has been the holding of the courts of this State (and

Territory) for more than one hundred years (except in the instance of

the first Bristor v. Cheatham decision which was later reheard and

decided on different principles) that the right to percolating ground-

water is a property right and as such is inseparable from the soil.

If Tucson were allowed to sell or otherwise transfer title to lands

without the accompanying water right, the Court might consider that

it was allowing yet another mechanism for the previously forbidden

separation of a property right from a property. The first such

mechanism was that separation imposed by the declaration of critical

areas and the seizure of development rights of owners of undeveloped

land. Perhaps the Court feared that such additional action by the

Judiciary would serve to complicate dealings in the property so

involved for years to come. The Court, in effect, might have elected

to let the Legislature decide any issue which might affect transactions

in real estate.

Although not spelled out in the Arizona Revised Statutes, the

evidence that ground-water rights are considered property rights in

this State is abundant within the wording of the statutes themselves

and throughout the annotations thereto.

Using the previously mentioned principle of "expressio unius

est exclusio alterius," the listing in the statutes of those waters

which are of a public nature and subject to appropriation, ". . . waters

of all sources, flowing in streams, canyons, ravines or other natural

channels, or in definite underground channels, whether perennial or
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intermittent, flood, waste or surplus water, and of lakes, ponds and

springs on the surface . . . ," certainly implies that percolating

ground-water holds a special place (Arizona Revised Statutes Annotated

1956, Para. 45-101).

Similarly, the issuance of permits for wells in critical areas

to owners of the land only, or their representatives in the form of

irrigation or drainage districts, implies that only the owners of the

soil have rights in connection with the subjacent water (Arizona Revised

Statutes Annotated 1956, Para, 45-314).

The question of ground-water ownership as a property right is

the whole point of this thesis, and the source of much of the conflict

over water rights in this State. On the one hand, outside of any

critically designated area, such a right seems religiously adhered to,

almost as something above the law. On the other hand, within areas

deemed in danger of running out of ground-water, this right has been

abrogated for many of the landowners unfortunate enough not to have

had their lands developed at the proper time. In many instances, such

a class of unfortunate landowners includes the citizens of the State

of Arizona, for much of the land within critically designated areas

is public land (Jarvis v. State Land Dept. 1969; petition of 12 Dec.

1968, p. 3).

Notwithstanding recognition of the fact that industrious

behavior and investment of capital should have their reward, it seems

that the owners, including the public, of "disenfranchised" lands

should not have to bear this burden indefinitely.



CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

It has been shown that the conflicts between generally

accepted engineering principles and legal holdings are many in the

field of water law and water rights.

As an example of unanswered questions raised by the logical

extension of decisions already made, consider the Supreme Court's

action in the past allowing appropriation of water classed as the

subflow of a river (Maricopa County Municipal Water Conservation 

District No. 1 v. Southwest Cotton Co. 1931). The subflow of a stream

has been defined as that water moving through the soil comprising the

bed of the river in close association with a surface flow. The test

of whether a given amount of water comprises part of a subflow is

whether or not the extraction of the water in question affects the

surface flow of the stream. Since many of Arizona's streams are not

perennial, does this mean that the sometimes substantial amounts of

water moving through their beds when no surface flows exist do not 

constitute subflows? Certainly the removal of any part of such a flow

will not affect the quantity of a non-existent surface flow, although

it might possibly affect later surface flows.

At the heart of most ground-water legal problems lies the

ancient holding that ground-water use is a right of property and that

adjacent landowners may pump wells on their property according to their
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individual needs or wants, depending upon which of several doctrines

is adhered to. Several of the doctrines based at least in part on such

a principle are the English, American, correlative-rights, and the

critical ground-water area "rules."

The key to appreciating the need for a rational approach to

the ground-water question lies in understanding what ground-water

"does." It is perhaps easier to see the reason for the all-pervading

effects of withdrawals at a given point if the continuous mass of

ground-water is visualized, neglecting for the moment any recharge,

as a body in equilibrium with the forces acting upon it. If all

elastic effects of the water, the aquifer medium or the overlying

soil are neglected, the resultant unbalanced system of forces caused

by the withdrawal of any quantity of water is felt instantaneously

throughout the continuous body. Due to the inertia of the water and

the relationship between volume affected and distance from the with-

drawal, the time until the effects of such a withdrawal are noticeable

at a given point may be considerable. If pumping continues, however,

the effects will become noticeable, given enough time and the absence,

or shortage, of recharge.

Although noticeable effects may be delayed for years, depend-

ing upon the degree of pulping relative to recharge and the distance

to the point in question, the concern for water requirements at some

indefinite time in the future should make society take into considera-

tion all results of present-day activities. It is not enough to
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concern oneself only with those activities the consequences of which

one will have to contend with in the immediate future.

With the understanding of the effects on the water table in

general of pumping at any location within a basin, or within an inter-

connected basin, it is seen that if one landowner pumps his wells

more vigorously than his neighbor pumps on adjoining or nearby

property, the first landowner is undoubtedly removing water from

beneath his neighbor's soil. This acceptance of a rule whereby a

property belonging to another may be had legally just by the taking

goes against all otherioldings in the field of property rights. Such

an understanding is obviously a holdover from an earlier age, when

the right to "convert" another's property into one's own property was

not accompanied by the technical ability to do so.

The tying of ground-water to a property right is an over-

simplification. The water cane to be under 'one's property mostly by

passage under someone else's property, beyond control of any mortal

being. In addition, although one owner might not be trying specific-

ally to use another owner's water, the first owner will be causing

drawdown below the second owner's land only by dint of the same

natural phenomenon by which the water got there in the first place.

A misunderstanding that is prevalent among lawyers, judges

and legislators, as well as the general public, is the idea that the

same principles of law should apply to policies concerned with

1) the declining water tables caused by ground-water overdrafts, and

2) the local effects of pumping where the existence or non-existence

of an overdraft makes little difference.
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When the courts and the legislature talk of property rights

and safeguards, they should be talking about things they understand

and can control. The problem considered here falls into a new category,

a category going beyond consideration of property rights, perhaps less

intrusive of individual liberty than the authority required by the

State over the nuisance due to pollution, but as inevitable as the

necessity for State control over the licensing of drivers.

Although the State Legislature has recognized the relative

value of domestic and municipal water use over irrigation (Arizona

Revised Statutes Annotated 1956, Para. 45-147), the spread of critical

ground-water areas over the State coupled with the interpretation of

the relevant statutes and precedents by the Court in the Jarvis

cases bode no good for growing cities with their ever-increasing

demands for water.

In his dissenting opinion to the first Bristor v. Cheatham 

decision (1952, p. 253), Justice DeConcini in his call for reform of

the State Water Code touched upon a system of regulation for ground-

water use that he termed "sufferance." That is, all use of ground-

water under such a system would be only with the consent of the State.

This would effectively extend the public nature of water to include

all forms and classes of water within the State, with no exceptions.

It has been suggested that, since ground-water removal cannot

occur without the generation of some finite velocity of the water in

the interstices of the porous medium constituting the aquifer, the

present public ownership of water in underground channels already
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includes such water. This is a logical argument, but the inclusion

in the present statute of the requirement for "definite" underground

channels has been interpreted by the Court to mean the "channel"

must be capable of being described as to direction, size, and loca-

tion (Howard v. Perrin 1904). If the term "channel" is taken to mean

the exact limits of a moving, however slowly it might be, body of

ground-water such as that underlying a drainage basin, then the

capability presently exists to fulfill the requirements of the

precedent. However, such location and description would be prohibi-

tively expensive. On the other hand, if the "channels" are considered

to be the actual tortuous passageways between the grains of soil, then

determination of location and description is obviously out of the

question. An easier way out would be to rewrite the statute, simply

allowing the appropriation of percolating ground-water, whether with

or without some form of recompense to the State.

As if in anticipation of future controversies of the sort

being discussed, the Arizona House of Representatives on 15 April 1970,

passed House Bill 212 . (Journal of the House 1970, pp. 611-612). House

Bill 212 not only provided the authority and procedures by which

domestic utility use, among others, could be made of water from

critical or non-critical areas, but also spelled out quantities which

could legally be taken. Such quantity was to have been determined in

much the same way the Court used in the case under study. That is, the

amount taken could not exceed the historical maximum use on the land.
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The question of condemnation and eminent domain in matters

of ground-water was removed from the legally fuzzy region it had

previously occupied and was recognized as a legitimate procedure.

If this Bill had been enacted into law, the questions put

before the Court for clarification in the second Jarvis case, as

enumerated in Chapter 2 of this thesis, could have been answered with

statutory authority. The Senate failed to act on the Bill, however,

and as a result, the Court had to answer Che referred-to questions

using its own judgment.

In some future attempt to fabricate a coherent set of laws to

govern the use of ground-water, perhaps a provision for some form of

grace period could be incorporated into the State Water Code. Such

time of exemption from any relevant statutes which might be enacted

would be granted to those water users who possessed "established

rights" at the time of such enaction, regardless of whether or not

the area in question was a critical one. Such a provision would allow

the fruition of any investment a water user might have made in

anticipation of a continued ownership-type right to the water subjacent

to his land. At the end of the grace period, all private property

rights to underground water would cease to exist. From that time

onward the utilization of ground-water by any user within the State

would be subject to metering and charge by the State. Such charge

would be determined by several factors, including the rate at which

the ground-water was being depleted, if at all, the quality and

suitability of the water for the use to which it was being put, and
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the anticipated plans for changing the future situation. Funds

collected in connection with such a scheme would not be put into the

General Fund of the State, but would be earmarked for use in planning

and developing ground-water recharge methods or alternate means of

water supply in those areas truly critical.

Since earlier in this paper a common ground-water policy

throughout the State was advocated, such acquisition by the public of

control over ground-water would be State-wide, not just in "critical"

areas.

Whatever their rationale or basis, laws should (and must)

allow people to do what they have to do, or what they want to do

strongly enough. Certainly this principle was recognized in the

acceptance of the appropriation doctrine for surface water. Under

riparian law, it would not be possible to have extensive irrigation

using surface flows.

Similarly, the concept of critical ground-water basins was a

stopgap which permitted people to go ahead with ground-water irriga-

tion. However, it was not a well-thought-out stopgap. It has the

primary flaw of water being considered a "property" in one instance

and not being considered a property in the next instance. Furthermore,

the concept of critical ground-water basins does not have the essential

flexibility that a water management policy must have.

Today, Arizona has people and industry as well as ranching and

farming, all competing for the same water. The law needs to allow a

change in water use--with proper and equitable compensation. It needs



64

to recognize that most, ground-water is connected in a long, long time

sense; that overdrafts in one area may seem to be local, but should

be analyzed to find out how long before the effect spreads. Cones of

depression must be recognized as another problem that should be

looked at differently.

Any ground-water doctrine departing from the time-honored

principles underlying most currently accepted systems would of course

require complete revamping of the State Water Code, with all attendant

legislation, and much disagreement over details. These difficulties

should not deter the attempt to reframe our State policies concerning

the use of a rapidly diminishing supply of a valuable resource.

It is advocated that a grasp Of the behavior of ground-water

coupled with a knowledge of what the "people" want to do with the

water will automatically suggest what the "law" might recognize and

allow.
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