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INTRODUCTION

A recent decision by the Arizona Supreme Court' is an
example of the process of education by calamity (or crisis thinking)
which has played such a large part in the development and uses
of natural resources in the United States. This can be seen in the
response of law as it has related to hard minerals, oil and gas, coal,
the forests, and land use generally. For example, it took a terrible
drought and a depression to produce the Taylor Grazing Act,2 the
first national legislation requiring public land classification and
minimum management controls on uses of the public domain.

There are other examples of this painful educational process
in the area of ground water resources. New Mexico provided one
about fifty years ago. Although we have learned more about
ground water management than was known in 1927 when the first
New Mexico statute3 was enacted, the drafters of that early legis-
lation saved the Roswell basin from financial ruin and it has con-
tinued to provide a framework for ground water management in
New Mexico.

The New Mexico legislation is not offered as a model. It has
many deficiencies. It is tempting, however, to speculate on what
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1. Farmers Inv. Co. v. Bettwy, 113 Ariz. -, 558 P.2d 14 (1976).
2. 43 U.S.C. §§ 315 to 315o-1 (1970) (originally enacted as Act of June

28, 1934, ch. 865, §§ 1-16, 48 Stat. 1269 (1934)).
3. N.M. STAT. ANN. §§ 75-11-1 to 40 (1953). The original version of

this statute can be found at 1927 N.M. Laws, ch. 182. In Yeo v. Tweedy,
34 N.M. 611, 286 P. 970 (1929), the 1927 version of this statute was held
to violate a constitutional provision against extension of legislation by refer-
ence. The defect was corrected by legislation in 1931, 1931 N.M. Laws, ch.
131, and the latter statute's constitutionality was upheld in Bliss v. Dority,
35 N.M. 12, 225 P.2d 1007 (1950).
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conditions might exist today in New Mexico, where the population
has more than tripled since 1927, without that legislation and the
decisions and policies it has made possible. A comparison of the law
related to ground water developments during this period in the
neighboring states of Arizona and Texas encourages examination
of the role of state legislation in ground water management.

Although the emphasis in this discussion is on state legislation
and administration, because water law is predominantly state law,
we cannot exclude all reference to federal law, particularly since
the decision in Cappaert v. United States.4 The "pupfish" have
been saved from extinction, at least for the time being, and in the
course of this rescue the United States Supreme Court has recog-
nized that "groundwater and surface water are physically interre-
lated as integral parts of the hydrologic cycle."5 The Court held
that "the United States can protect its water from subsequent
diversion, whether the diversion is of surface or groundwater.",,
In other words, the implied reservation doctrine was applied to
waters below ground level in Devil's Hole.

This decision, and an earlier ground water case involving the
Hawthorne Ammunition Depot in Nevada, 7 have significant ground
water rights implications in the West for federal installations and
also for the claims of several Indian tribes.8

The federal dimension of the subject must be put aside, how-
ever, with the observation that the role of the federal government
is usually indirect and more often related to water quality stand-
ards and interstate matters than to the allocation and distribution
processes within the states, although two cases decided recently in
the United States Supreme Court,9 have heightened federal-state
tensions.

No attempt is made here to offer model legislation. This is
no more than an outline of problem areas that state legislation

4. 426 U.S. 128 (1976).
5. Id. at 142, quoting C. CORKER, GROUND WATER LAW MANAGEMENT

AND ADMINISTRATION, NATIONAL WATER COMMISSION LEGAL STUDY No. 6, at
xxiv (1971).

6. 426 U.S. at 143.
7. Shamberger v. United States, 165 F. Supp. 600 (D. Nev. 1958), aff'd,

279 F.2d 699 (9th Cir. 1960).
8. NAT'L WATER COMM'N, WATER POLICIES FOR THE FUTURE 473-83

(1973) [hereinafter cited as N.W.C. REPORT]. See also United States v.
City of Tucson, No. 75-39 (D. Ariz., filed Feb. 21, 1975).

9. Colorado Water Conservation Dist. v. United States, 96 S. Ct. 1236
(1976); United States v. District Court for Eagle County, 401 U.S. 520
(1971). See Federal Water Pollution Control Act, 33 U.S.C. §§ 1251-1376
(Supp. V 1975). See also Train v. Colorado Pub. Interest Research Group,
426 U.S. 1 (1976); Arizona v. California, 373 U.S. 546 (1963).
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should not overlook. In reviewing some of the current legislation we
may notice some causal links with local ground water problems
which reach back many years, and we may in appropriate legisla-
tion anticipate interstate and national problems which are on the
horizon.

The National Water Commission research and reports offered,
among other conclusions, the following:

The three principal problems of ground water law,
management, and administration are: (1) integrating
management of surface water and ground water, (2) de-
pletion of ground water aquifers at rates exceeding re-
charge (often referred to as the "mining" of ground water),
and (3) impairment of ground water quality. Lesser,
though important, problems are also considered: acceler-
ating collection of ground water data together with fuller
and more meaningful interpretation of it, aquifer protec-
tion, and subsidence. The Commission does not propose
a uniform Federal law for ground water, but a number of
measures that the States should adopt without delay are
proposed and it is recommended that Federal financial
assistance be tied to satisfactory performance by the States
in ground water management and administration.10

The Commission offered specific recommendations for ground
water legislation.".

10. N.W.C. REPORT, supra note 8, at 232.
11. There were 20 recommendations relating to ground water listed

in the N.W.C. REPORT. Id. at 233-46. The first six recommendations were
as follows:

Recommendation No. 7-1: State laws should recognize and take
account of the substantial interrelation of surface water and ground
water. Rights in both sources of supply should be integrated, and
uses should be administered and managed conjunctively. There
should not be separate codifications of surface water law and
ground water law; the law of waters should be a single, integrated
body of jurisprudence.

Recommendation No. 7-2: Where surface and ground water sup-
plies are interrelated and where it is hydrologically indicated,
maximum use of the combined resource should be accomplished
by laws and regulations authorizing or requiring users to substi-
tute one source of supply for the other.

Recommendation No. 7-3: The Commission recommends that the
States in which ground water is an important source of supply
commence conjunctive management of surface water (including
imported water) and ground water through public management
agencies.

Recommendation No. 7-4: The States should adopt legislation
authorizing the establishment of water management agencies with
powers to manage surface water and ground water supplies con-
junctively; to issue revenue bonds and collect pump taxes and
diversion charges; to buy and sell water and water rights and
real property necessary for recharge programs; to store water
in aquifers, create salt water barriers and reclaim or treat water;
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The 1975 National Conference on Water re-emphasized several
of the same problem areas:

The most significant changes in existing water law
must come from the States . . . because the great body of
water law is State property law.

o f , [S]pecific problems are to a great extent a result
of the piecemeal approach to water law historically taken
by State and Federal legislatures. Needed is comprehen-
sive legislation which considers all aspects of water re-
sources management and allocation including . . . water
integration, weather modification, waste management and
quality control.

The law has not adequately responded to the increased
technical knowledge of the relationship of surface to
ground water, and the relationship of ground water in one
area to ground water in other areas. The right of a land-
owner to pump ground water frequently conflicts with the
rights of other landowners to pump and with the rights of
surface appropriators downstream. 12

STATE GROUND WATER LAW-DIFFERING DOCTRINES

A comparison of the ground water law of the four states which
are the heaviest users of ground water (Arizona, California, New
Mexico, and Texas) reveals that the basic law is different in each
state:

1. Texas follows the old English rule of so-called "absolute
ownership" which allows unlimited withdrawals. This doctrine ex-
plains why in the High Plains District, and the other active districts,
there are no controls over production; there is only voluntary co-
operation in well spacing and waste abatement although the

to extract water; to sue in its own name and as representative of
its members for the protection of the aquifer from damage, and
to be sued for damages caused by its operations, such as surface
subsidence.

Recommendation No. 7-5: The States should adopt laws and
regulations to protect ground water aquifers from injury and
should authorize enforcement both by individual property owners
who are damaged and by public officials and management dis-
tricts charged with the responsibility of managing aquifers.

Recommendation No. 7-6: Any Federal agency seeking authoriza-
tion of a Federal water project for an area having a usable ground
water aquifer should describe and evaluate the ground water man-
agement program in the area.

Id. at 233-38 (discussion of each recommendation omitted).
12. Nat'l Conference on Water, Summary 54,205 (April 22-24, 1975)

(U.S. Gov't Printing Office, 1976).
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district has authority to initiate litigation and to issue cease and
desist orders.' 8

2. California adopted a rule of "correlative rights" which is
a modification of the common law rule in order to provide some
method of allocation. 14  The sharing relates theoretically to pro-
portional overlying land ownership or control. But California also
recognizes the appropriation of ground water by adverse use, or
mutually prescriptive rights. The state has no administrative sys-
tem generally applicable to ground water.

3. Arizona follows the American rule of "reasonable use"' 5

which may be hard to distinguish in application from the California
rule, although the California rule was expressly rejected by the
Arizona court. This is simply another variation of the English rule
devised for allocation purposes although the amounts allocated
remain uncertain because of the co-equal rights in overlying owners
which are analogous to riparian rights. In the absence of legislation
this is the rule generally applied in the Midwest and East. In Ari-
zona, it applies to percolating ground waters. Subterranean streams
are said to be governed by the same rules as surface streams which
helps explain why in Arizona and California, prior appropriation
states, waters in "definite underground channels" are declared to
be public waters and subject to appropriation. 16  I

These three doctrines, representing the common law rule and
its two American variations, are essentially rules of private prop-
erty even though in the Western states, surface water is generally
considered to be a public resource in which rights may be obtained
apart from any interest in land. These common law rules protect
the landowner's right to the use of water from beneath his land.
This water right concept is often oversimplified in the statement
that the landowner "owns" the water in the ground. This is inac-
curate as the landowner cannot own the corpus of the water, or
the separate molecules in place, as he can own a mineral or sand

13. See Snyder, Groundwater Management: A Proposal for Texas, 51
TEx. L. REv. 289 (1973). This excellent study of Texas ground water law
is referred to throughout this article and appreciation is expressed to the
author for all that is borrowed from his work. See also Cox & Son, Inc.
v. High Plains Underground Water Conservation Dist. No. 1, No. 8687 (Tex.
Nov. 3, 1976), which involved a conservation district's order to close a well
and has far-reaching implications for ground water district management
powers.

14. City of Pasadena v. City of Alhambra, 33 Cal. 2d 908, 207 P.2d
17 (1949).

15. Bristor v. Cheatham, 75 Ariz. 227, 255 P.2d 173 (1953).
16. ARIz. REv. STAT. § 45-101 (1956); CAL. WATER CODE §§ 1200-01

(1971).
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and gravel in place. The landowner has a protected right of use,
as the Kansas Supreme Court explained in 1949,17 and this right
is somewhat like the riparian's interest in a flowing stream.

Elaboration of these rules may owe something to oil and gas
law which evolved a system of proportional sharing in order to
minimize the waste which is inevitable under the primitive rule
of capture.'

This element of capture is obvious in all three of these common
law-derived doctrines. The existence of the use right as an incident
of land ownership is its principal feature. But the measure, or
quantum, of the right necessarily remains uncertain because of the
interdependence among all co-equal users. This uncertainty fea-
ture distinguishes common law ground water rights from appro-
priative rights which are created, measured, and lost by the stand-
ard of beneficial use.

4. New Mexico and a majority of Western states employ a
fourth doctrine, prior appropriation, or "first in time, first in right,"
and they have adopted permit systems.' 9 This is a form of pub-
lic control legislation which is undergoing changes applied to
ground water, particularly in non-tributary areas where the supply
is being "mined" and the traditional prior appropriation doctrine
cannot be applied to a disappearing resource. The state legislatures
and the courts are devising formulas which attempt to relate eco-
nomics, hydrology, and a calculated period of depletion of the aqui-
fer,20 to the concepts of priority and beneficial use which were orig-
inally designed for application to a continuous and permanent
source. This is the area of ground water law in which administra-
tion and management are most important.

17. State ex rel Emery v. Knapp, 167 Kan. 546, 207 P.2d 440 (1949).
18. See Halbouty v. Railroad Comm'n, 163 Tex. 417, -, 357 S.W.2d

364, 375 (1962).
19. States which apply approximately the same procedures to both

surface water and ground water include: Alaska (ALASKA STAT. §§
46.15.010-.270 (1966)); Kansas (KAN. STAT. §§ 82a-701 to 725 (1969)); Mon-
tana (MONT. REV. CODES ANN. §§ 89-865 to 899 (Supp. 1975)); North Dakota
(N.D. CENT. CODE §§ 61-01-01 to 09, -15 to 17, -19 to 26; 61-04-01 to 08, -
09, -11 to 12, -14 to 17, -22 to 28 (1960 & Supp. 1975)); Utah (UTAH CODE
ANN. §§ 73-3-1 to 28 (1968)).

Other states which have permit systems with respect to ground water
but have enacted such legislation in separate ground water codes include:
Idaho (IDAHO CODE §§ 42-226 to 237g (Cum. Supp. 1976)); New Mexico
(N.M. STAT. ANN. §§ 75-11-1 to 40 (1968)); Nevada (NEV. REV. STAT. §§
534.010-.190 (1973)); Oklahoma (OKLA. STAT. ANN. tit. 82, §§ 1020.1-.22
(Cum. Supp. 1976)); Oregon (ORE. REV. STAT. §§ 535.505-.795 (1955)); South
Dakota (S.D. COMPILED LAWS ANN. §§ 46-6-1 to 23 (1967)); Washington
(WASH. REV. CODE ANN. §§ 90.44.010-.250 (1962); Wyoming (WYo. STAT. §§
41-121 to 147 (1959)).

20. See notes 76-77 and accompanying text infra.

[Vol. 10



GROUND WATER MANAGEMENT

These four doctrines and the results and attitudes flowing from
them have been roughly classified as follows:

1. A "non-management" approach.

2. A property rights-institutional arrangement.
3. An administrative-public management approach.2

1

1. A "non-management" approach. Arizona and Texas are
examples of the first group. There were critical areas of overdraft
in Arizona long before the "critical area" legislation of 1948 was
enacted. The overdraft continues. The legislation prefers agricul-
ture and defines a critical area as "not having sufficient ground
water to provide a reasonably safe supply for irrigation of the culti-
vated land . . . at the then current rates of withdrawal. '22 This
explains why the City of Tucson is involved in litigation with agri-
cultural users and the mines, and suggests some long range impli-
cations of a recent Arizona Supreme Court decision containing this
statement: "If it is to the State's interest to prefer mining over
farming, then the Legislature is the appropriate body to designate
when and under what circumstances such economic interest will
prevail.

'23

This decision can mean that the water supply for the copper
mines will be greatly reduced and the city will be deprived of water
from wells drilled after 1972. This is the latest development in Ari-
zona's "non-management" approach and unless the court devises
rules for ground water administration which improve on "reason-
able use," a rule that is indefinite as to amounts and uncertain as
to allocation among various uses, these worsening conditions will
continue until the legislature acts. 24

The situation in Texas is comparable. Neither the courts,
the legislature, nor the Texas Water Rights Commission appears
to want to change the law. The High Plains District and other
districts are organized under a statute25 which authorizes local
initiative in forming such districts and requires local approval. 26

21. See MEYERS & TARLOCK, WATER RESOURCE MANAGEMENT 545 (1971).
22. ARiz. REV. STAT. § 45-301 (Cum. Supp. 1976).
23. Farmers Inv. Co. v. Bettwy, 113 Ariz. -, 558 P.2d 14, 21 (1976).
24. The Arizona legislature responded to the Bettwy decision by en-

acting legislation, signed by the Governor on May 2, 1977. The legislation
maintains the status quo except for the minor concessions that modify the
Bettwy holding, and raises several constitutional questions. Also, the act
establishes a 25-person commission which is charged with making recom-
mendations not later than 1981.

25. TEX. WATER CODE ANN. tit. 4 §§ 52.001-.401 (Vernon 1972).
26. There is statutory authority for the creation of water districts in

Texas despite the fact that these special laws have not been carried into
the Water Code, TEX. WATER CODE ANN. tit. 1-4, §§ 51.301-56.311 (Vernon
1962). See TEX. STAT. ANN., Water Auxiliary Laws, Table III (Vernon

1977]



CREIGHTON LAW REVIEW

2. A property rights-institutional arrangement. California
has attempted, in basin-wide adjudications, to allocate water not
only among competing users over time, but to allocate these uses
as against imported supplies from the Colorado River and Califor-
nia Water Plan projects. The goal is the minimizing of reliance
on ground water at some future time although the ground water
supply is currently cheaper than the imported supply because of
transportation costs of the latter. This approach is based on the
economists' view that when property rights in the use of the supply
are made definite, it becomes possible to settle rights and allocate
waters from a common source.2 7  Thus with the adjudication of
ground water rights, including those acquired by adverse users,
settlements and certainty are promoted.

This seems to be the attitude behind the Oklahoma Ground
Water Law that became effective July 1, 1973.28 Among its other
features the law requires a hydrologic survey which is to be up-
dated every 10 years,29 a determination of the maximum annual
yield of fresh water from each basin, 0 computation of the total
overlying acreage, the amount of water in storage, and a public
hearing, after which the Water Board "shall then proceed to make
its final determination as to the maximum annual yield of water
which shall be allocated to each acre of land overlying such basin or
sub-basin."'3 1 Permits are required and "shall allocate to the appli-
cant his proportionate part of the maximum annual yield of the
basin or sub-basin" which is the "percentage of the total annual
yield of the basin" and "is equal to the percentage of the land over-
lying the fresh ground water basin or sub-basin which he owns or
leases.

' 32

3. An administrative-public management approach. New Mex-
ico and the great majority of Western states have adopted an
administrative-management approach. Nevada, Idaho, Utah, Ore-
gon, Washington, and Wyoming all have permit systems which
apply to ground waters.3

3 Alaska's permit system relates to sur-
face and ground water.8 4 Montana, an appropriation state, enacted

Supp. 1973), which alphabetically lists the water districts created and/or
validated by legislative act that were not repealed and were not carried
into the Water Code.

27. MEYERS & TARLOcK, supra note 21, at 604-23.
28. OKLA. STAT. ANN. §§ 1020.1-.22 (Cum. Supp. 1976).
29. Id. § 1020.4.
30. Id. § 1020.5.
31. Id. § 1020.6.
32. Id. § 1020.9.
33. See note 19 supra.
34. ALASKA STAT. § 46.15.040 (1966).
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ground water legislation in 1947 for conservation purposes. This
legislation has been replaced with stronger administrative controls
which include the requirement of permits in controlled areas.3,

Colorado, an appropriation state which has never had a permit sys-
tem for surface waters, enacted a Ground Water Management Act
in 1965,36 later amended, which applies a priority permit system to
"designated groundwater," i.e., non-tributary sources.3 7 The Water
Right Determination and Administration Act of 1969, also amended,
applies surface water rules to tributary ground waters.38 This leg-
islation declares a state policy "to integrate the appropriation, use,
and administration of underground water tributary to a stream with
the use of surface water in such a way as to maximize the bene-
ficial use of all of the waters of this state."89

The Colorado Ground Water Commission designates non-tribu-
tary basins, and permits are granted or rejected under a policy
which contemplates a planned 40% depletion of an aquifer over a
25-year period. The Underground Water legislation declares that:
"While the doctrine of prior appropriation is recognized, such doc-
trine should be modified to permit the full economic development
of designated ground water resources .... -40

In 1970 the Colorado Supreme Court approved a "three-mile
(radius) test" in a designated ground water basin.41  In 1975

another test was applied to determine the non-tributary character
of the source, the court saying: "We hold that as to the water
taking over a century to reach the stream, the tributary character
is de minimis and that this is not part of the surface stream as
contemplated by our Constitution. 42

New Mexico has also modified the appropriation doctrine and
applied administrative controls to permit withdrawals in a non-
tributary basin that was being depleted over a 40-year period. 48

Along the Rio Grande in New Mexico, where the surface and

35. MONT. REV. CODES ANN. § 89-2918 (Supp. 1975). Outside the
boundaries of a controlled ground water area, a permit is required under
the Montana Water Use Act of 1973 only if the proposed well's maximum
yield exceeds 100 or more gallons per minute. Id. § 89-880 (5).

36. COLO. REv. STAT. §§ 37-90-101 to 141 (1973 & Cum. Supp. 1976).
37. Id. § 37-90-107.
38. Id. §§ 37-92-101 to 602.
39. Id. § 37-92-102(1).
40. Id. § 37-90-102.
41. Fundlingsland v. Colorado Ground Water Comm'n, 171 Colo. 487,

468 P.2d 835 (1970).
42. Kuiper v. Lundvall, 187 Colo. 40, -, 529 P.2d 1328, 1331 (1975).
43. Mathers v. Texaco, Inc., 77 N.M. 239, 421 P.2d 771 (1966). See also

Spencer v. Bliss, 60 N.M. 16, 287 P.2d 221 (1955).
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ground waters are interrelated, the court has upheld the conditions
imposed by the state engineer in granting permits to withdraw
ground waters, saying:

We feel constrained to hold that the state engineer
adopted the only known plan to avoid impairment to
existing rights and that his requirement, that surface
rights be retired to the extent necessary to protect prior
stream appropriators as a condition of the granting of an
application to appropriate from the basin, is within the
lawful power and authority of the state engineer. 4 4

Utah has also modified the appropriation doctrine by adopting a
supplementary principle of "reasonableness. '45

This outline has covered the ground water law of all mainland
Western states except the Dakotas, Kansas, and Nebraska which,
with Oklahoma and Texas, previously discussed, lie across the 100th
meridian. The states named had followed private property rules
with respect to ground water rights until recently and there were
few if any public controls over ground water withdrawals other
than the modified common law rules of reasonable use and correla-
tive rights. All of these states have dual systems of surface water
rights which protect appropriative and riparian rights. 46

In 1945 Kansas enacted legislation which dedicated all water
in the state to the use of the people.47 In upholding the legislation
in 1949 the Kansas Supreme Court said:

We next observe that no complaint is made of section
702, which declares: "All water within the state of Kansas
is hereby dedicated to the use of the people of the state,
subject to the control and regulation of the state in the
manner herein prescribed."

This is the heart of the statute. The rest of it treats
of details and procedure. It forms the basis for a different
approach to the solution of questions concerning water
rights than we have had in some of our opinions. Hereto-
fore we have approached the questions largely on the basis
of individual interest alone. Under this declaration and
other provisions of the act we now approach them upon
the basis of the interest of the people of the state without
losing sight of the beneficial use the individual is making
or has the right to make of the water. Unused or unusable
rights predicated alone upon theory become of little if any
importance. . . . The change is an appropriate one for the

44. City of Albuquerque v. Reynolds, 71 N.M. 428, -, 379 P.2d 73, 81
(1962).

45. See Wayman v. Murray City Corp., 23 Utah 2d 97, 458 P.2d 861
(1969).

46. 1 WATERS AND WATER RIGHTS 79 (R.E. Clark ed. 1972).
47. KAN. STAT. § 82a-703 (1969).
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legislature to make. Individuals do not live alone in
isolated areas where they, at their will, can assert all of
their individual rights without regard to the effect upon
others.

48

A three-judge federal court decision, affirmed without opinion by
the United States Supreme Court, held that the Kansas statute ap-
plied to ground waters.49

In 1955, South Dakota adopted a statutory system based on the
Oregon legislation, which declares all water a public resource.50

Existing private rights are protected. 51 North Dakota legislation
declares that all waters except diffused surface waters "belong to
the public and are subject to appropriation. '5 2  Underground
streams and percolating waters are expressly included.53  Both
states provide for permits and public control measures. The North
Dakota court has held that there is no absolute ownership of ground
water underlying land which has not been actually diverted and
applied to a beneficial use. 54  In another decision the court held
that one landowner may not injure another overlying landowner
by pumping from the same source and transporting it away from
the common aquifer. 55

We now come to Nebraska which appears to be increasing irri-
gation at a faster rate than any other state56 and which passed legis-
lation5 7 in 1975 that will be watched closely. Among other
features, this legislation authorizes control areas,58 the registration

48. State ex rel Emery v. Knapp, 167 Kan. 546, -, 207 P.2d 440, 447-48
(1949).

49. Baumann v. Smrha, 145 F. Supp. 617 (D. Kan. 1956), aff'd, 352 U.S.
863 (1956).

50. S.D. COMPILED LAws ANN. § 46-1-3 (1967).
51. Id. §§ 46-6-1 to 2.
52. N.D. CENT. CODE § 61-01-01 (1960).
53. Id. § 61-01-01(2).
54. Baeth v. Hoisveen, 157 N.W.2d 728, 732 (N.D. 1968).
55. Volkmann v. City of Crosby, 120 N.W.2d 18, 23-24 (N.D. 1963).
56. The number of wells drilled annually in Nebraska has nearly dou-

bled since 1970, from 1,616 wells to almost 3,000 wells. As of 1975, there
were a total of 46,483 wells statewide. Center pivot irrigation has emerged
as the predominant method of water application. In 1974 and 1975, an esti-
mated 75% to 80% of the approximately 350,000 newly irrigated acres were
developed under pivot sprinklers. IRRIGATION AGE, Oct. 1976, at 20.

57. NEB. REV. STAT. §§ 46-601 to 603, -629 to 630, -656 to 674 (Cum.
Supp. 1976). See also the following legislative bills pending before the 1977
Nebraska Unicameral: L.B. 149 (definition of beneficial use); L.B. 217
(ground water irrigation); L.B. 247 (well registration); L.B. 249 (coal
slurry pipeline); L.B. 296 (interbasin transfer); L.B. 298 (riparian registra-
tion); L.B. 299 (declaring underground waters to be property of overlying
landowners, subject to regulation in times of shortage); L.B. 313 (prefer-
ences in use); L.B. 450 (conservation).

58. NEB. REV. STAT. § 46-656 (Cum. Supp. 1976).
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of wells,"" rotation of systems,60 well spacing, 61 enforcement
procedures,0 2 and the imposition of a tax to support a management
program.6 3 These measures are essential to any management sys-
tem including the power conferred on the state Director of Water
Resources who may act when the local districts fail to do so. 6 4

The principal, though not the sole, concern of the Groundwater
Management Districts Association, and of legislation like Ne-
braska's, is in allocation systems which accommodate irrigators.
Other problems deserve attention. For example, conjunctive uses
of surface and ground waters, minimum stream levels and instream
uses where pumping is depleting streams, ground water storage,
and ground water recharge are obviously part of any management
program as is the resolution of conflicts among classes of users.
Increasing domestic and industrial uses in some areas may re-
quire preferential treatment for municipalities, at least until the
municipal powers are clearly adequate to provide for future supplies
and increased growth through eminent domain in the purchase of
water rights.

As this comparison indicates, there is great variety in ground
water law. There is no exemplary ground water management legis-
lation in the country; there are only hints of indispensable elements
in such a law.

What are some of the goals of ground water management?
First, it should aim at maximizing benefits as, for example, in the
Colorado statute. 5 These include protection of beneficial uses,
conservation, abatement of waste, and the encouragement of tech-
nology to advance these efforts, and toward better environmental
protection. But the legislation may aim at "restriction on produc-
tion" as in Oklahoma and Idaho. 66

Second, the law should provide allocation procedures among
users in the same class and among competing uses with attention
at all times to the relative value of different uses. The rights of
all users should be recognized whether the rights are based on com-
mon law doctrines or modified appropriation rules.

Third, these goals cannot be achieved, or procedures be made

59. Id. § 46-602.
60. I& § 46-666(1) (b).
61. Id. § 46-666(1)(c).
62. Id. § 46-663.
63. Id. § 46-673.
64. Id. § 46-666(15).
65. See note 40 and accompanying text supra.
66. OKLA. STAT. ANN. tit. 82, § 1020.6 (Cum. Supp. 1976); Baker v.

Ore-Ida Foods, Inc., 95 Idaho 575, 513 P.2d 627 (1973).

[Vol. 10



GROUND WATER MANAGEMENT

workable without overall knowledge, if not cooperation, among
users. This requires some form of central responsibility, not only
for day-to-day management, but also for continuing studies of hy-
drological conditions, developing technology, and improving prac-
tices which may include ground water recharge, re-cycling, pollu-
tion controls, and soil and drainage studies, among others.

The next question is: Where should such responsibility be
lodged?

One may ask whether a management system can be built
into the law, or whether there should be any management system
at all because there are those who believe that management is best
left in individual hands. This school of thought often does not
understand what management means and confuses knowledge of
opportunities with the choices in making them. This is essentially
a "do-nothing" attitude, or a worshipful view of the market place
and Adam Smith's "invisible hand." This has been the general atti-
tude of the largest group of ground water users in Arizona and in
Texas and is reflected in the ground water law of those states.

In practically all of the other western states, there is recogni-
tion in legislation and court decisions that there must be a man-
agement framework in the law which will enable the market
mechanism to work effectively for all classes of users. This is seen
in the historical background of the law of irrigation districts and
improvements in the ground water legislation. The legislation 67 in
Colorado and the decisions of the courts there during the past 15
years offer examples.68 Legislation in other states including the
1973 Oklahoma statute and the 1975 Nebraska law are attempts at
fairer allocation methods. The variations in all this legislation re-
flect the state's economy, population pattern, climate range,
ground water supply and demands upon it, and obviously, the
political attitudes of the people. The formation of the Groundwater
Management Districts Association is clear evidence that ground
water management is necessary; that such management must
include procedures for controlling withdrawals and for allocating
rapidly declining supplies in some areas. Management must also
anticipate transfers to new uses and conflicts among uses, and that
controls must be initiated which will protect present uses and yet
contemplate changes in uses in the future.

Recent ground water legislation recognizes the need for control
over the pumping of ground water-whether the supply is tributary

67. CoLo. REV. STAT. §§ 37-90-101 to 141 (1973 & Cum. Supp. 1976).
68. Fellhauer v. Colorado, 167 Colo. 320, 447 P.2d 986 (1968); Whitten

v. Coit, 153 Colo. 157, 385 P.2d 131 (1963).
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to a stream where withdrawals interfere with senior stream rights,
or whether the supply is nontributary and offers economic oppor-
tunity for a calculated period as, for example, on the High Plains
of Colorado, New Mexico, and Texas.

The state law outlined here indicates that ground water with-
drawals can be, and have been, managed and controlled in three
basic ways: 1) by restructuring property rights, 2) by internaliz-
ing costs, or 3) by direct regulation of withdrawals. 0

The first method is essentially what has. been adopted in the
Oklahoma statute of 1973. This legislation proposes to assign each
landowner a specific quantity of water based on a percentage of
the hydrologically determined yield of the basin. His allocation is
to be measured, acre for acre, by the relationship his ownership
bears to the total acreage overlying the basin.70 The laudable pur-
pose is to remove the incentive for early and excessive withdrawals
as a result of competition to capture the supply. Under this system
each landowner receives a quota, as it were, which he can retain
or dispose of and which will exhaust his interest. Theoretically
the incentive for overpumping is removed. This method will be
tested in Oklahoma. It may prove to be only a partial solution
because any early and heavy pumping will impose costs on later
users through the draw down of the aquifer and lift charges.

Another version of this approach is analogous to the unitization
method employed in the oil and gas fields.7 ' By surrendering
competitive rights to capture the ground water in the aquifer-in
exchange for fractional portions of the total supply-to a central
body which would bear the costs of withdrawals of ground water,
there would be more inclination to pump at a socially desirable
rate and minimize waste. This approach may have only limited
value in large geographic and hydrologically independent areas
where centralized management may be difficult or impossible.

The second way ground water withdrawals are controlled is by
internalizing social costs and relying primarily on liability theory.
The "reasonable use" doctrine elaborated in the field of tort law7 2

is based on the assumption that if pumpers must pay the costs they
impose on others, production will reach an optimum level. This
approach imposes liability for unreasonable withdrawals found in
the lowering of water levels and the reduction of artesian pressures

69. See Snyder, supra note 13, at 289.
70. OKLA. STAT. ANN. tit. 82, § 1020.5 (Cum. Supp. 1976).
71. See H. WILLIAMS, R. MAXWELL, & C. MEYERS, CASES AND MATERIALS

ON THE LAW OF OIL AND GAS 612-773 (3d ed. 1974).
72. RESTATWENT (SECOND) OF TORTS § 858A (Tent. Draft No. 17, 1971).
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which result in increased cost of the lift. Damages or injunctions
are the avenues of enforcement. This method has obvious weak-
nesses as indicated by events including the recent litigation in Ari-
zona.7 3 Moreover, it is difficult and costly to trace the harmful
effects produced from pumping particular wells; any injury caused
will probably occur among many other users, and yet the harm
they suffer may not encourage them to pursue a remedy. Indeed,
the reasonable use rule, in practice, encourages increased pumping
and excessive withdrawals at least until a complaint is made alleg-
ing unreasonable uses, as the Tucson case has demonstrated.

The use of a tax to internalize costs of production also has limi-
tations beyond the obvious political one, although in some areas it
may encourage more efficient use of ground water. The effort to
reduce production incentives through the tax device requires the
imposition of additional costs on the pumper which bear a relation
to the costs his withdrawals impose on others. As others have
pointed out, determining the proper amount of that charge is ex-
tremely difficult, or only theoretically possible. 74

The third method of controlling ground water withdrawals is
direct regulation. This may be done in different ways. California,
which does not provide administrative controls generally, has deter-
mined through basin-wide adjudication suits the rate of with-
drawal by relying on a "safe yield" concept. 5 In Colorado and
New Mexico the. administrator determines the rate of production
through the permit process and the techniques of well-spacing and
the calculation of withdrawals (e.g., a 40% depletion over 25 years
in Colorado, 76 or the depletion for -agriculture in 40 years in New
Mexico 7 ). In California and Idaho these efforts are based largely
on historical use and a "safe yield" estimate. 78  This method con-
tains an inherent weakness because determining optimum produc-
tion rates requires speculation about future prices and the rate of
transfers among alternative uses. Even with this weakness, how-
ever, this approach has obvious merit. An administrative system

73. United States v. City of Tucson, No. 75-39 (D. Ariz., filed Feb. 21,
1975); Farmers Inv. Co. v. Bettwy, 113 Ariz. -, 558 P.2d 14 (1976).

74. See Snyder, supra note 13, at 301.
75. See City of Pasadena v. City of Alhambra, 33 Cal. 2d 908, 207 P.2d

17 (1949). The "safe yield" concept is properly discredited among
hydrologists and geohydrologists and should be discarded by lawyers. Ref-
erence in the text is to the past use of the safe yield concept.

76. Fundlingsland v. Colorado Ground Water Comm'n, 171 Colo. 487,
468 P.2d 835 (1970).

77. Mathers v. Texaco, Inc., 77 N.M. 239, 421 P.2d 771 (1966).
78. City of Pasadena v. City of Alhambra, 33 Cal. 2d 908, 207 P.2d

17 (1949); Baker v. Ore-Ida Foods, Inc., 95 Idaho 575, 513 P.2d 627 (1973).
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offers the most functional approach. Such a method can be devised
and employed successfully in a ground water agency that has a large
enough constituency and sufficient power and flexibility to antici-
pate and reduce the adverse effects of unlimited ground water with-
drawals.

It is clear that legislation plays a major role in ground water
management and that without legislation there is no adequate
ground water management. Good management and the law are
what make the market mechanism work. In the semi-arid West
supply and demand in relation to water have never operated effec-
tively without a framework of public control as is attested by
the 90-year history of the permit system applied to surface water
management, even though these systems are in need of improve-
ments and expansion to include ground waters.70

We shall watch developments in Oklahoma and Nebraska
where very different legislation was passed in 1973 and 1975. These
legislative developments will be compared with events in Colorado
where education by calamity was the dominant process until 10 or
15 years ago.80 In Arizona and Texas this educational theory dies
hard.

None of the legislative efforts reviewed here emphasize suffi-
ciently the interrelationships of all resources that we are dependent
upon as a community or nation: land, water, air, the environment
generally, the earth's cover which we have known since childhood
as our homeland, our granary, and our graveyard. We have pro-
ceeded historically, and too often, by the single purpose route; the
early big dams are examples. We have learned often too slowly
that irrigation, flood control, power generation, duck hunting, fish-
ing, grazing, forests, recreation, clean air and good water for farms,
factories, and city homes are related in our plans for a better society
-and larger profits. The multiple use structures along our great
rivers and the struggle over strip mining legislation are monuments
to the slow learning process.

With the benefit of this kind of hindsight we can see that
:ground water management is a multipurpose process by which agri-
culture, industry, the cities, and the farms are benefited, or at least,
that the countryside need not be eroded back to thistles, dust bowls,
and abandoned towns. Try to visualize fifty years from now the

79. See Clark, Arizona Ground Water Law: The Need for Legislation,
16 ARIz. L. REV. 799 (1974).

80. The first legislation in Colorado provided for local controls and
was generally conceded to be ineffective. 1963 Colo. Sess. Laws -. Further
legislation was necessary, see notes 36-40 and accompanying text supra.
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presently productive areas of West Texas, Oklahoma, Kansas, and
Eastern Colorado which overlie the Ogallala aquifer that is pres-
ently being mined without any clear plan for light industry or
grama grass when the ground water supply is gone.

CONCLUSION

The National Water Commission recommendations on ground
water management"' should be reviewed in detail. Meanwhile
here is a partial list of the indispensable elements in any ground
water management legislation in the West or East:

First: There must be clear understanding that water in the
ground is not like sand or gravel or other minerals in place. One
does not control the particular particles or molecules of water mov-
ing through the earth. To say that one "owns" the water beneath
his land is no more accurate than saying that one "owns" the flow
of a passing stream. One has a right of use in proportion to the
rights of others and this right must be measured by the right and
the needs of others. The location of the water in relation to the
land is fortuitous. But right of use is what the community is em-
powered by law to define, protect, and limit. The Kansas Supreme
Court made that point cogently and eloquently in 1949 when it held
that "[u] nused or unusable rights predicated alone upon theory be-
come of little if any importance. '82 No one has unlimited rights
in ground water. Even in Texas a man motivated solely by hatred
for his neighbor could not with impunity dry up his neighbor's well
by drilling a larger and deeper well on his own side of the fence;
yet on a larger scale and over a longer period, and without
malice, something like that is happening in many regions of the
West. How ground water rights and uses are defined, protected, and
allocated is a function of society through the political process and
the exercise of the police power and constitutional guarantees.

Second: There must be conjunctive management of surface
and ground waters in areas where the resources are interrelated as,
for example, in the alluvial valleys of the rivers of the West.

Third: There must be control of well drilling under a licensing
procedure that will produce data for planning and development of
tributary and non-tributary aquifers, particularly the latter when
public policy dictates the use and depletion of a basin within a cal-
culated period of time.

81. N.W.C. REPORT, supra note 8, at 230-47. For the first six recom-
mendations, see note 11 supra.

82. State ex rel Emery v. Knapp, 167 Kan. 546, -, 207 P.2d 440, 447
(1949). See note 48 and accompanying text supra.
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Fourth: There must be registration and metering of all wells
over a specified capacity, exempting only those for small domestic
or livestock purposes, or kitchen gardens. An obvious purpose is to
obtain data needed in any continuing management program.

Fifth: There must be a permit system for the protection of
existing uses in order to minimize predictable conflicts and to
aid in rational development of the resource over time. Permits can-
not be used in perpetuity in non-tributary basins. They can be
based on the amortization of investments. Colorado has used a 25-
year period in calculating the depletion of a basin by 40%; New
Mexico devised a 40-year period.83

Sixth: There must be flexibility in the allocation procedures
under the permit system. For example, in New Mexico a five-year
period is chosen during which an average three-acre-feet per year
is allocated. This means 'allowance can be made for the water de-
mands of different crops in successive years. In the granting of
permits there may have to be preferential rights for domestic uses
and for communities where there is no clear power of eminent
domain or other means available to obtain adequate community
supplies.

Seventh: The legislation must not overlook water quality
requirements and complementary legislation in that field; it must
also mandate re-uses, control waste, and encourage ground water
storage and recharge.

Eighth: There must be strong and independent administrative
authority along with flexibility in carrying out the policies of the
legislation, including rulemaking and enforcement powers accom-
panied by the normal procedural safeguards of notice, hearing, and
appeal.

Ninth: The policy board, or commission, whether appointed or
elected, must represent a broad constituency of all water users.
The Nebraska statute, for example, provides a strong residuum of
responsibility lodged in a state agency in order to insure that a
management program that includes controls and planning is carried
out and does not become a casualty of local politics, inertia, or
special interest pressures.8 4

Tenth: Finally, the control area, whether a basin, a district,
a whole river valley, or a large section of the state, cannot be or-
ganized or constituted solely by the largest users or the dominant

83. See notes 76-77 and accompanying text supra.
84. NEB. REV. STAT. § 46-666(5) (Cum. Supp. 1976). See note 64 and

accompanying text supra.
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class of users. Nor should the control areas be delineated in the
last analysis by this group or any other group that retains an
option to remain in or out of the control area. The Texas experi-
ence provides a caveat in that area.

A New Mexico farmer has provided me with a concluding state-
ment. Bill Langenegger, who farms 3000 irrigated acres in Pecos
Valley and probably has litigated more water rights with the State
Water Engineer than anybody else in New Mexico, stated: "The
law protects our water supply, and I suspect this has made better
farmers out of us."8 5

85. IRRIGATION AGE, Sept. 1976, at 37.
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