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An Economic Review of Inefficiency in Utah Groundwater Law:
Cache County Emphasis

by Kevin L. Brady

Editors’ Summary: The demand for groundwater is projected to grow over the
next 20 years, resulting in increasing requests for groundwater extraction per-
mits. However, current groundwater allocation laws in some states are eco-
nomically inferior for a number of reasons, therefore, these states may have dif-
ficulty meeting the growing demand for groundwater. In this Article, Kevin L.
Brady reveals the reasons for inefficiency in groundwater allocation and
management in Utah. He identifies beneficial use rankings, high transaction
costs, permit transfer difficulties, and forfeiture clauses as some of the main
causes of inefficiency. He argues that Utah should adopt better groundwater
allocation laws in order to prepare for future stresses. He advocates the dis-
bandment of beneficial use hierarchies, increased freedom in permit trading,
and the elimination of deed expiration periods to improve Utah's groundwa-

ter law efficiency.

I. Groundwater Characteristics

Groundwater is a natural resource of paramount impor-
tance. Nevertheless, policymakers often eschew its manage-
ment by instead concentrating on surface water. While a
change of emphasis may be desirable, it is worthwhile to
note that there are at least two reasons for the status quo.
First, the relative scarcity of surface water became apparent
sooner.! As a result, lawmakers began focusing on surface
water policies before ever considering groundwater regula-
tion, a tendency that continues in the present. Second, tech-
nological limitations precluded the study of groundwater
physics until the 1900s.2 Fortunately, surveying techniques
have improved. Despite this, “archaic [courtroom] princi-
ples” do not reflect society’s increased knowledge of
“ground water movement.”® Additionally, as human expan-
sion continues to strain current supplies of surface water,
groundwater is increasingly looked to as a substitute.* Some
urban municipalities are even examining the possibility of
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1. See RoNALD C. GRIFFIN, WATER RESOURCE EcoNomics: THE
ANALYSIS OF Scarcity, PoLicy, AND Projects 131-32 (2006)
[hereinafter GRIFFIN].

2. See id.

. Id. at 131.

4. See Eric C. ScHUCK & GARETH P. GREEN, CONSERVATION
PRrICING AND GROUNDWATER SUBSTITUTION (presented at the
Western Agricultural Economics Association Conference, Logan,

UT, July 2001), available at http://ageconsearch.umn.edu/bitstream/
123456789/218/1/sp01sc03.pdf [hereinafter SCHUCK & GREEN].

[95]

transporting groundwater from rural districts to meet their
growing demand.’ The importance of this scarce resource
warrants the study of allocation methods.

Groundwater is found in aquifers and is typically ex-
tracted through pumping. While most stores of groundwater
naturally recharge, some have practically no annual re-
charge.® Hence, some deposits are renewable, and others are
nonrenewable. Because the water in aquifers is a common-
pool resource,” mining regulations are necessary to avoid
the “tragedy of the commons.”® Laws often treat groundwa-

5. See JAMES F. BOOKER ET AL., OPTIMAL TEMPORAL AND SPATIAL
SCHEDULING OF ARID-REGION WATER SuppLY ProJECTS WITH
NONRENEWABLE GROUNDWATER STOCKS (presented at the Ameri-
can Agricultural Economics Association Annual Meeting, Salt Lake
City, UT, August 1998), available at http://ageconsearch.umn.edu/
bitstream/123456789/15043/1/spbook01.pdf. These authors ana-
lyze the possibility of transporting groundwater to meet the growing
demand for water in Las Vegas, Nevada. Although the authors con-
clude that this is currently unnecessary, they maintain that it may be
desirable to act accordingly in the future.

6. See ROBERT A. YOUNG, DETERMINING THE EcoNOMIC VALUE
OF WATER: CONCEPTS AND METHODS 13-14 (2005) [hereinaf-
ter YOUNG].

7. Groundwater is a common-pool resource because it is nonexclu-
sive—it is difficult to prevent unauthorized users from extract-
ing—and rivalrous—the more water a user extracts, the less water
remains for other users. The failure to regulate such goods leads to
their overextraction and possible extinction. The American Bison
provides a good example of overextraction resulting from the insuf-
ficient regulation of a common-pool resource. For a discussion on
the distinction between rivalrous, nonrivalrous, excludable, and
nonexcludable goods, see THE MIT DicTioNaRY OF MODERN Eco-
NoMmics 141, 379 (David W. Pearce ed., 4th ed. 1992) [hereinafter
DictioNARY OF MODERN EcoNoMmics].

8. The term “tragedy of the commons” was coined by Garett Hardin in
an influential article concerning society’s tendency to overutilize re-
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ter and surface water as entirely different goods. However,
surface water diversions can affect the availability of
groundwater (and vice versa).” In places where this occurs,
concomitant management is necessary to protect previously
appropriated rights.! This is called conjunctive use.
Policymakers are thus advised to implement efficient
groundwater management systems that account for the in-
terconnected nature of water supplies. Such systems help to
avoid the imprudent consumption of water resources while
preventing the violation of existing rights. Effective policies
are especially important in Utah (and the rest of the western
United States), where surface water’s capricious nature in-
tensifies the necessity for a stable groundwater supply.!! Itis
important for Utah to prepare now in order to meet the grow-
ing demand for groundwater.'?

The goal of this Article is to identify economically inef-
ficient regulations in Utah groundwater law and in other al-
location systems. Section Il provides areview of economic
efficiency as it relates to the allocation of groundwater.
Section I1I examines the effectiveness and inefficiency in-
herent in various property rights systems and provides a
summary of the system utilized in Utah. Sections [V and V
investigate several aspects of Utah groundwater law, the
Cache Valley Management Plan, and other prior appro-
priative allocations that prevent economically efficient
distributions of groundwater.

II. Efficiency Criteria
A. Defining Economic Efficiency

The concept of efficiency is important to economists. Ac-
cording to neoclassical economic theory, an efficient alloca-
tion of groundwater is one such that society’s total benefits
stemming from its consumption are maximized. That is, a
distribution of groundwater is efficient if all other ground-
water allocations result in at least one person experiencing a
lower level of satisfaction. This state of efficiency is called
Pareto optimality'®; movements toward Pareto optimality
are Pareto improvements.'# A sufficient increase in wealth
can offset a decrease in welfare stemming from less ground-
water access. Therefore, allocation policies that allow the
buying and trading of permits precipitate increased social
welfare, i.e., Pareto improvements, without raising the total
availability of groundwater. This is the aim of efficient prop-
erty rights systems.

sources that are commonly accessible. See Garett Hardin, The Trag-
edy of the Commons, 162 SCIENCE 1243, 1243-48 (1968).

9. See GRIFFIN, supra note 1, at 137.

10. See id. at 137-38; see also UtaH Div. OF WATER RESOURCES, IN-
TERIM CACHE VALLEY GROUNDWATER MANAGEMENT PLAN 1
(1999), available at http://nrwrtl.nr.state.ut.us/wrinfo/mmplan/
ugw/cachevly.pdf [hereinafter WATER RESOURCES 1999].

11. Foracomprehensive look at the variability of surface water flows in
Utah, see U.S. GEOLOGICAL SURVEY, U.S. DEP’T OF THE INTERIOR,
METHODS FOR ESTIMATING MAGNITUDE AND FREQUENCY OF PEAK
Frows FOR NATURAL STREAMS IN UTAH (2007), available at http://
pubs.usgs.gov/sir/2007/5158/pdf/SIR20075158.pdf.

12. See UtAH D1v. oF WATER RESOURCES, UTAH STATE WATER PLAN:
SECTION 2, EXECUTIVE SUMMARY (1990), available at http://www.
water.utah.gov/planning/swp/Swp_2.htm [hereinafter WATER RE-
SOURCES 1990].

13. See DictioNARY OF MODERN EcoNowmics, supra note 7, at 323.
14. See id.
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Neoclassical economics relies on the assumption that
those who receive the most benefits from water consump-
tion will pay the most to acquire it. Though this supposition
ignores income inequalities, it is important to note that the
cost of water is relatively low.!® Furthermore, water is nec-
essary for the preservation of life. As a result, the demand
for water is relatively insensitive to income changes. This
warrants the preceding assumption. Nonetheless, it may be
desirable to limit the proportion of income individuals must
spend on water. If this is the case, government subsidies can
stabilize real water prices. This may be especially necessary
for those in poverty.

As a corollary of the preceding assumption, if multiple
users compete for access to groundwater, social welfare is
maximized when each user receives the same quantity of net
benefits from the final unit consumed—often called the
equalization of marginal net benefits (MNBs).!® To demon-
strate this principle, it may be useful to visualize a munici-
pality that auctions off the right to access groundwater to
multiple users. The person that possesses the most urgent
need for the first unit of water will be willing to pay the most
for it. This user is said to receive the most net benefits from
its receipt. The individual that derives the second greatest
quantity of net benefits will acquire the second unit, and so
forth. In this auction, the price of water will continue to drop
as users become inundated. When all water is sold, partici-
pants will receive roughly the same amount of marginal net
benefits from the last units of water. Intuitively, if another
user could obtain more benefits from the last unit’s con-
sumption than the actual recipient, that person would outbid
the original beneficiary. Moreover, if the water is distributed
in an economically efficient manner, each buyer will receive
the same amount of net benefits from the last units. This
efficient distribution can be represented by Equation 1:
MNB| (w) = MNB, (w) = --- = MNBy (w), where the mar-
ginal net benefits derived from water use, MNB(w), are
equal for all users, N. This concept can be used to assess the
effectiveness of groundwater distribution systems. If a
property rights system leads to unequal marginal net bene-
fits, it is inefficient.

B. Conservation and the Discount Rate

Conservation is another important issue in the establish-
ment of efficient groundwater allocations. Policymakers
must decide how to best balance the desire to maximize cur-
rent benefits with the need to preserve groundwater deposits
for future generations. Many scientists advocate sustainable
consumption—any level of natural resource consumption
that can be maintained indefinitely—as the responsible de-

15. According to a 2006 survey, the average price for municipal-pro-
vided water in the United States is about $0.002 per gallon. See NUS
CONSULTING GROUP, 2006 INTERNATIONAL WATER SURVEY
(2006), http://www.nusconsulting.com/downloads/2006W ater
Survey.pdf. The average American household consumes about
100,000 gallons of water per year; therefore, typical families only
spend $200 (roughly) on municipal-provided water each year. See
Edwin H. Clark 11, Water Prices Rising Worldwide, EARTH PoLicy
InstiTUTE: Eco-Economy UPDATES, Mar. 7, 2007, http://www.
earth-policy.org/Updates/2007/Update64.htm.

16. MNBs are calculated by subtracting the cost of a unit of water from
an entity’s willingness to pay for it. See Tom TIETENBERG, ENvI-
RONMENTAL AND NATURAL RESOURCE Economics 87-91 (5th ed.
2000) [hereinafter TIETENBERG].
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cision.!” Taken to the extreme, sustainability implies that
only the rechargeable portion of aquifers is extractable;
therefore, nonrenewable aquifers should remain un
touched.'® Despite calls for strict sustainability, many econ-
omists and policymakers feel that nonrenewable resources
can be consumed as long as the total stock of environmental
resources remains constant.'’

Economists and policymakers currently establish effi-
cient extraction rates according to the social time preference
(also known as the discount rate).?’ The social time prefer-
ence is simply a reflection of the principle that society val-
ues present money and resources more highly than future
money. That is, $100 is worth more today than the same
amount of money one year from now. This is true because
the initial $100 could grow in value if it is invested. Interest
rates provide the clearest example of the idea that society
will only trade current money (and satisfaction) if there are
promises of future compensation. Guarantees of recom-
pense provide the necessary incentive to save and conserve.

Time preferences also exist for the consumption of natu-
ral resources.?! Social time preferences and the growth in
the value of groundwater determine whether it is efficient to
extract or conserve. Groundwater becomes increasingly
valuable as less is available. This is reflected in the price of
water. [f the rate of social time preference exceeds the rate of
growth in groundwater’s value, it is efficient to extract.
However, this case does not imply that all water should be
immediately extracted and sold. As more water is recovered
and sold, mining costs increase while groundwater prices
decrease.? Consequently, groundwater extraction becomes
irrational if too much is sold in the current time period. The
determination of optimal extraction rates requires the utili-
zation of complex dynamic modeling,® the substantiation
of which lies outside the scope of this Article. Nonetheless,
one central aspect of the model should be emphasized: the
social time preference heavily influences the socially opti-
mal rate of groundwater extraction.

Extraction in accordance with the social time preference
maximizes social welfare. As a result, if individual extrac-
tors prefer current consumption to a greater (or lesser) de-
gree than society, they will mine water at a rate that diverges
from the socially optimal rate, and society’s wellness will
not be maximized. Therefore, if policies foster the develop-
ment of personal time preferences that deviate from the so-

17. See NOLBERTO MUNIER, INTRODUCTION TO SUSTAINABILITY 10-16
(2005).

18. See TIETENBERG, supra note 16, at 96.

19. Consumption such that the total stock of environmental goods re-
mains constant is called strong sustainability; weak sustainability
implies that man-made goods can substitute for expended environ-
mental goods. See id.

20. See Kenneth J. Arrow & Robert C. Lind, Uncertainty and the Evalu-
ation of Public Investment Decisions, 60 AM. EcoN. REv. 364,
376-78 (1970). For a review of the debate among economists con-
cerning the use of discounting in assigning value to future genera-
tions’ natural resource consumption, see ANTHONY C. FISHER, RE-
SOURCE AND ENVIRONMENTAL Economics 67-74 (1981) [hereinaf-
ter FISHER].

21. Foranoverview of the discount rate as it applies to water economics,
see GRIFFIN, supra note 1, at 76-77.

22. See YOUNG, supra note 6, chs. 23-30. These pages provide a good
introduction to the behavior of water extraction costs as more
groundwater is mined.

23. For an exhaustive explanation and determination of renewable and
nonrenewable resources’ optimal extraction rate, see FISHER, supra
note 20, at 23-36, 79-86.
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cial time preference, they are economically inefficient. Risk
and fear of loss are two common reasons that groundwater
permit owners extract water more quickly than is socially
optimal. In practice, many economists assume that long-
term interest rates provide an accurate estimate of the social
time preference.*

C. Externalities

Since the time of Adam Smith, many economists have theo-
rized that unregulated markets increase social welfare more
effectively than regulated markets.? If this is true, markets
should determine groundwater allocation. However, as
mentioned above, water in aquifers is a common-pool re-
source.?® This means that government intervention is re-
quired to prevent the overextraction of groundwater. Also,
because externalities often accompany the mining and use
of groundwater, government intercession is required to
force external costs back onto extractors. For the purposes
of this Article, externalities are defined as unintended costs
(or benefits) of water extraction that are imposed on individ-
uals other than the miner.

Two of the most common externalities associated with
the withdrawal of groundwater are the private and social
time preference discrepancy and the pumping cost exter-
nality.?” Because users assume risks when producing goods
dependent upon the uncertain availability of groundwater,
private time preferences can be higher than the social time
preference. That is, if private extractors are unsure whether
their access to groundwater will continue in the future,
they are unlikely to be conservative in their rate of extrac-
tion. The perpetuation of high extraction rates ensures the
premature exhaustion of nonrenewable groundwater re-
serves. Also, because current groundwater withdrawals
precipitate a decrease in its future extractability, there is
an incentive to increase pumping in the present.?® This can

24. The Office of Management and Budget mandates that analysts must
discount the costs and benefits of federal projects using long-term
interest rates. See OFFICE OF MANAGEMENT AND BUDGET, CIRCU-
LAR No. A-94 REVISED (1992), available at http://www.whitehouse.
gov/omb/circulars/a094/a094.html.

25. See GRIFFIN, supranote 1, at 105-07. Smith felt that individuals pur-
suing their self-interest would promote social welfare in the most ef-
fective manner. Smith originally articulated this idea in 1776:

As every individual, therefore, endeavors as much as he can
... to direct that industry that its produce may be of the great-
est value; every individual necessarily labours to render the
annual revenue of the society as great as he can . . . [h]e in-
tends only his own gain . . . and he is in this, as in many other
cases, led by an invisible hand to promote an end which was
no part of his intention. . . By pursuing his own interest he fre-
quently promotes that of the society more effectually than
when he really intends to promote it.

Abpam SMmiTH, THE WEALTH OF NATIONS 572 (Bantam Classic
2003) (1776). Nobel Laureates Kenneth Arrow, Gerard Debreu, and
John Hicks contributed to the mathematical formalization of this
theorem. See, e.g., Kenneth J. Arrow & Gerard Debreu, Existence of
an Equilibrium for a Competitive Market, 22 ECONOMETRICA 265,
265-90 (1954).

26. See discussion at supra note 7 and accompanying text.

27. SeeBill Provencher & Oscar Burt, 4 Private Property Rights Regime
for the Commons: The Case for Groundwater, 76 AM. J. AGRIC.
Econ. 875, 876-77 (1994). These authors actually refer to the time
preference discrepancy externality as the risk externality; however,
this author feels the former name is a more fitting description of the
economics underlying the problem.

28. See GRIFFIN, supra note 1, at 111.
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also cause the cost of pumping to rise more rapidly than
is optimal.

Accordingly, one goal of government groundwater regu-
lation should be the mitigation of externalities. To achieve
an efficient allocation of any externality-accompanied re-
source, extractors and consumers—not society—must pay
the cost of the externality. If a system fails to eliminate ex-
ternalities (such as the pumping cost or extraction rate
externality), the regime is inefficient.

III. Property Rights Systems and Utah Groundwater Law
A. Groundwater Allocation Regimes

In most parts of the United States, groundwater is owned by
respective state governments, and the right to extract is allo-
cated to different users through varying property rights sys-
tems.?’ Therefore, the right to extract groundwater is an
usufructuary right. As mentioned above, government man-
agement is required because groundwater is a common-pool
resource. That is, the failure to regulate groundwater use
will lead to the premature extinction of nonrenewable aqui-
fers. However, not all regulatory policies are created equal.
Inefficient regulations may actually diminish social wel-
fare. Nearly each system introduces both effective and infe-
rior policies. Overall efficiency can be reviewed using the
metrics defined in Section I1. Ronald Griffin provides an ex-
cellent overview of the most influential groundwater alloca-
tion systems.’® A brief summary is provided here.

Absolute Ownership Doctrine — This allocation system is
found in parts of Indiana, Texas, and Vermont.’! According
to this doctrine, owners of overlying land can pump as much
groundwater as desired.>?> However, because multiple prop-
erties may overlie one aquifer, there is an incentive to pump
more water than is necessary in order to preclude the access
of neighboring miners. Users pump until water has no worth
to them, and economic rents dissipate.**

Reasonable Use Doctrine — This is a form of riparianism
that is similar to absolute ownership in that overlying land-
owners have the property right. However, it differs from ab-
solute ownership because users can only pump a reasonable
amount of water.** Nevertheless, this system is only a mi-
nor improvement over absolute ownership because reason-
ability is a fairly subjective measure. Inefficiency still
abounds because such laws do little to alleviate the pumping
cost externality.

Correlative Rights — This system is prevalent in Califor-
nia.>> Under this regime, users are similarly subject to the

29. See GARY BRYNER & ELIZABETH PURCELL, GROUNDWATER LAwW
SOURCEBOOK OF THE WESTERN UNITED STATES 5 (2003), available
at http://www.colorado.edu/law/centers/nrlc/pubs.htm [hereinafter
BRYNER & PURCELL].

30. GRIFFIN, supra note 1, at 131-36. For an excellent summary of
groundwater laws in the western United States, see BRYNER &
PURCELL, supra note 29. For a review of groundwater laws in gen-
eral, see WILLIAM GOLDFARB, WATER LAw 42-48 (2d ed. 1988)
[hereinafter GOLDFARB].

31. See GRIFFIN, supranote 1, at 132; GOLDFARB, supra note 30, at43.

32. See BRYNER & PURCELL, supra note 29, at 5.

33. Economists often use the word rents to describe the increased market
value of natural resources that results from their limited availability.
See DICTIONARY OF MODERN EcoNowmics, supra note 7, at 121.

34. See BRYNER & PURCELL, supra note 29, at 5.

35. See GOLDFARB, supra note 30, at 44.
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reasonable use criteria. Conversely, a cap is placed to limit
the total quantity of mined groundwater such that extrac-
tions do not surpass “safe annual yields.”*® Unfortunately,
in areas where such laws appear, local authorities rarely
monitor total water withdrawals.?’” Because the cap is
haphazardly enforced, groundwater in such systems is
still classifiable as a common-pool resource®®; therefore,
it is overextracted.

Prior Appropriations Doctrine — While this system is an
improvement over the regimes mentioned above, it still fails
to achieve efficiency as defined in Section II. According to
this system, “appropriators shall have priority among them-
selves according to the dates of their respective appropria-
tions.”* In many of the states that utilize prior appropriative
systems, water rights are quantified and transferable in the
form of permits (also called deeds or rights).** Conse-
quently, prior appropriative systems represent a major im-
provement over other arrangements because the right to ac-
cess groundwater is salable—not just the water itself. Nev-
ertheless, owners of extraction permits do not have the same
degree of ownership over groundwater as most enjoy in con-
junction with normal market goods. Extraction permits
must be sold according to government regulations.*' Also,
permit owners do not have the authority to destroy ground-
water deposits.*? Nonetheless, permits allow those who can
extract aquifer-bound water at the lowest cost to do so. In a
competitive market, lower costs will be passed on to water
consumers. Permits play an essential role in allowing move-
ments toward marginal net benefit equalization (as seen in
Equation 1) and efficiency. However, the effectiveness of
these systems is often hampered by a number of provisos
that either limit the tradability of permits or introduce exter-
nalities. Forfeiture clauses, limits on transferability, and
beneficial use rankings are a few of the inefficient con-
straints. These are more fully discussed below. In the west-
ern United States, most states’ groundwater laws fall under
this distinction.*’

The Vernon Smith System* — Nobel Laureate Vernon
Smith proposed a system that divides groundwater property
rights into two types of permits. Type 1 permits entitle the
owner to the use of a fixed amount of the annual aquifer re-
charge. Type 2 permits give the owner access to a fixed
amount of the current stock of groundwater. Both are fully
transferable, and unused portions of Type 1 permits can be
converted to Type 2 permits. Also, such deeds have no expi-
ration. Full transferability allows efficiency through the
equating of marginal net benefits, and the lack of expiration

36. Id. at 45.

37. See GRIFFIN, supra note 1, at 134 (citing ZACHARY A. SMITH,
GROUNDWATER IN THE WEST 59 (1989)).

38. See discussion at supra note 7 and accompanying text.

39. UtaH CoDE ANN. §73-3-21 (1953). See also BRYNER & PURCELL,
supra note 29, at 5.

40. See GOLDFARB, supra note 30, at 45-48.
41. See infra note 77.

42. States typically mandate that extracted groundwater must be used
beneficially. See infra note 72.

43. See BRYNER & PURCELL, supra note 29, at 5.

44. This section provides a brief summary of a paper written by Vernon
Smith. For the entire article, see Vernon L. Smith, Water Deeds: A
Proposed Solution to the Water Valuation Problem,26 ARriz. REv.7,
7-10(1977). While Vernon Smith won the Nobel Prize primarily for
research in other areas of economics, the ideas put forth in this Arti-
cle provide an excellent example of his ingenuity.
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mitigates the time preference externality. While some addi-
tional externalities may persist, this system has the poten-
tial to bring about large steps toward economic efficiency,
i.e., Pareto improvements. However, this regime has yet to
be applied.®

B. Utah Groundwater Law and the Cache County
Management Plan

In Utah, as in many states in the West, water is owned by
the government and leased to users through deeds.*
Groundwater extraction rights are called “recovery per-
mits.”*’ Utah groundwater and surface water laws fall un-
der the category of prior appropriations.*® Groundwater ac-
counts for two-thirds of public water use in Utah.*’ Except
in a few cases, laws do not distinguish between the two wa-
ter resources.>

Water access permits must be approved by the State Engi-
neer and are subject to appeals by Utah citizens.’! These re-
covery permits are typically valid for 50 years,’? and they
can be forfeited if the extracted water is not used “benefi-
cially.”>* While these rights are transferable, i.e., salable,**
users who purchase permits must use any extracted water in
the manner specified by the original appropriation. All
wells that are deeper than 30 feet must be approved by the
State Engineer.*® Such wells are subject to regulation.>” Ap-
plications for withdrawals must provide evidence that the
water will be put to “beneficial use” (as defined by the State
Engineer).>® Domestic use has priority over agricultural use,
which has priority over other uses.” Within the various cate-
gories of use, first in time is first in right®’; that is, holders of
older permits have priority over those with newer permits.
Interstate water transfers are allowed; however, an applica-
tion process must be completed first.®!

The State Engineer has instituted management plans in
many areas of Utah.®? These plans regulate and oversee wa-

45. See GRIFFIN, supra note 1, at 135.

46. UtaH CopE ANN. §§873-1-1 (1953), 73-1-5 (1953), 73-1-10(1)(a)
(2003). For an excellent review of important aspects in Utah ground-
water law, see BRYNER & PURCELL, supra note 29, at 52-54.

47. UtaH CopE ANN. §§73-3b-102(4) (1991), 73-3b-103(3) (1991).
48. See BRYNER & PURCELL, supra note 29, at 52-54.
49. See WATER RESOURCES 1990, supra note 12.

50. See BRYNER & PURCELL, supra note 29, at 6. For a delineation of a
few of the differences between groundwater and surface water laws,
see UTaH CoDE ANN. §73-3b (2007).

51. Utan CobE ANN. §§73-2-1(3)-(8) (2007), 73-3-7 (1995).
52. Id. §73-3-12(3)(a)-(c) (2007).

53. Id. §73-1-4(1)-(6) (2007).

54. Id. §73-3b-207(1) (1991).

55. Id. §73-3b-106(2) (1991). Applications for change of use may be
submitted; however, such changes are subject to the State Engineer’s
discretion. See id. §73-3-3(2)-(4) (2005).

56. See UtaH Di1v. oF WATER RIGHTS, STATE OF UTAH WATER WELL
HANDBOOK (2004), available at http://nrwrt1 .nr.state.ut.us/wellinfo/
handbook.pdf.

57. UtaH CoDE ANN. §73-3-25(1) (2004).
58. Id. §§73-1-3 (1953), 73-1-4(1)(a) (2007).
59. Id. §73-3-21 (1953).

60. GOLDFARB, supra note 30, at 45; see also UtanH CODE ANN.
§73-3-21 (1953).

61. UtaH CoDE ANN. §73-3a-106 (1991).

62. Forareview of the laws granting authorization to the State Engineer
for the organization of groundwater management plans, see id.
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ter consumption in areas where yearly water extractions ap-
proach unsafe levels.®> Management plans typically entail
the appointment of a local water commissioner. A manage-
ment plan has been established in Cache County,** and
county officials manage both groundwater and surface wa-
ter permits conjunctively.®> Conjunctive use is important
because both groundwater and surface water levels are inex-
tricably linked.®® Cache County has a rather abundant allot-
ment of groundwater, and only about 12.5 % of the current
recharge is being withdrawn.®’

Though it would appear that Cache Valley’s current with-
drawals are far below a maximal level, it is important to con-
sider two points. Because Cache Valley’s groundwater and
surface water are heavily interrelated, additional groundwa-
ter withdrawals will interfere with current surface water
right appropriations. The State Engineer estimates that an
additional 25,000 acre-feet (AF) of water can be withdrawn
without negatively affecting the rights of current users.%®
However, it is possible that further withdrawals beyond this
limit will affect surface water users. Also, it has been pro-
jected that population growth will necessitate the use of an
additional 15,000-25,000 AF of water by the year 2020.%°
Therefore, although it is now sensible to meet Cache Val-
ley’s growing water demand by expanding the annual ex-
traction rate, this will not always be the case. It is likely that
it will no longer be practical to increase the mining rate in
less than 20 years. Hence, it is wise to implement an effi-
cient property rights system now to accommodate for this
impending threshold.

IV. Sources of Inefficiency in Prior Appropriative
Systems

As mentioned above, Utah employs the prior appropriations
property rights system for groundwater management. In this
section, the metrics developed in Section II are applied to
prior appropriative allocations to identify inefficient aspects
of such systems. An efficient distribution of groundwater is
one such that no other allocation exists whereby someone
can be made better off without lowering at least one person’s
total satisfaction.”® This requires the equalization of MNBs
derived from groundwater consumption, as shown in
Equation 1. It is extremely unlikely that an arbitrary assign-
ment of groundwater rights would result in equal marginal
net benefits. Therefore, most initial allotments result in
suboptimal levels of social welfare, regardless of the alloca-
tion system in place. However, as noted in the auction exam-
ple, ifusers are allowed to trade and bid on groundwater per-
mits, the resulting allocation will be efficient. The transfer
of groundwater rights allows movements toward efficiency.
Consequently, the lowering of barriers to trade is desirable.
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69. Trevor Hughes, Cache County Water Demand/Supply Model (Final
report to Utah Division of Water Resources, Utah State Univ., Dec.
1996).

70. See supra notes 13 and 14.
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Unfortunately, many groundwater allotment systems
provide little incentive to trade water rights. Some disallow
trade altogether. Even prior appropriative systems fail to
establish efficient groundwater permit markets.”! Some of
the trade barriers found in these systems include same use
requirements, beneficial use stipulations, and high transac-
tion costs. When such trade restrictions are extant, MNB
equalization is unlikely to occur, and society’s wellness is
not maximized.

State groundwater laws often include the stipulation that
owners of water extraction permits must use any mined wa-
ter beneficially.”? Beneficial use hierarchies are included in
certain state laws.” These hierarchies create predetermined
listings that legally rank groundwater functions according
to importance. Policymakers create these laws to assign pri-
ority to the various uses of groundwater. Priority rankings
provide the basis for water permit allocations in certain
states. In other states, these listings supplement the first in
time first in right policy.”* According to such rankings, do-
mestic use often has priority over farm use, which has pref-
erence over corporate use.”” Beneficial use laws seem to
originate from the fear that agricultural or corporate water
demands could prevent households from receiving drinking
water. This concern overlooks a fundamental economic
truth: those who receive the maximum benefit from
groundwater consumption will pay the most for the right to
access it.

Beneficial use rankings can only maximize social welfare
if groundwater always imparts more benefits to a specific
group than to all other water users (such as households and
non-households). However, this is not the case because of
decreasing marginal utility—the idea that as more of the
same good is received, the less satisfaction subsequent units
provide. While the first units of groundwater likely provide
the greatest social benefit when consumed by households
(due to the life-sustaining nature of water), successive units
may afford more benefits if given to the agricultural sector
for the production of food. Beneficial use rankings ensure
initial allocations will not result in equalized marginal net
benefits and are thus inefficient. Though trade could over-
come uneconomical initial allocations, state laws often
specify that permit owners can only trade water deeds to
users who are committed to using water for the same pur-
pose.”® Therefore, restricted trading allows the problem
to perpetuate.

Furthermore, high transaction costs—costs exterior to a
traded good’s actual price—create disincentives to trade.
They also diminish benefits gained through exchange.
Groundwater transaction costs can materialize in the form
of transportation expenses, government imposed costs,
i.e., long wait periods and excessive fees and third-party ap-
peals. Some states require individuals to receive permission

71. See GRIFFIN, supra note 1, at 134-35.

72. See BRYNER & PURCELL, supra note 29, at 5; GOLDFARB, supra note
30, at 35-37.

73. See BRYNER & PURCELL, supra note 29, at 14 (California), 36
(Montana), 52 (Utah).

74. GOLDFARB, supra note 30, at 45. For the specific laws in Utah, see
UrtaH CoDE ANN. §73-3-21 (1953).

75. This is the ranking that exists in Utah. See UTaAH CODE ANN.
§73-3-21 (1953).

76. See BRYNER & PURCELL, supra note 29, at 45 (New Mexico), 54
(Utah).
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from their respective state governments in order to purchase
permits from other third-party users.”” Objectors can file pe-
titions to prevent or delay such transactions.”® While the ap-
peals process may justly protect certain water users from
having their access unfairly hindered, the process can also
be used to perniciously block competition. Resulting legal
fees and court rulings could impede allocations that would
result in improved social welfare. Economists call this self-
interested behavior rent-seeking. Rent-seeking is obviously
not beneficial for society as a whole.

As noted above, the extraction rate of groundwater is de-
pendent on time preferences—the preference for current
consumption in place of future consumption. The social
time preference determines groundwater’s efficient with-
drawal rate. If personal time preferences diverge from the
social time preference, inefficient extraction ensues because
private users extract groundwater at a rate that differs from
the socially optimal rate. Inefficient private mining rates
abound if property right owners are uncertain whether they
will have continued access to groundwater.

The legally imposed expiration of groundwater rights is
one common instigator of uncertainty. Many states stipulate
that permits are only allocated for a specific period of time
and are revocable if unused.” The right to extract ground-
water is forfeited once the time period has passed. As expi-
ration nears, a permit owner’s motivation to conserve
groundwater diminishes (unless the permit is renewed). An
extractor that will soon lose aquifer access has little incen-
tive to preserve water deposits. Impending expiration peri-
ods provide a compelling reason for users to amplify their
rates of water extraction. This creates diverging time prefer-
ences because private users maximize personal benefits by
increasing their mining rates to levels that are above the so-
cially optimal rate. Hence, forfeiture periods create the devi-
ating time preference externality and are inefficient.

V. Recommended Reforms in Utah Groundwater Law
A. Remove Barriers to Trade

Utah groundwater allocations are frequently suboptimal be-
cause it is difficult to transfer groundwater rights. In order
for groundwater permit transfers to occur, those involved in
the transaction must first submit a request to the State Engi-
neer.® The State Engineer is then required to post the appli-
cation in a newspaper so that objectors can appeal.®! Be-
cause it is fairly easy to delay (if not prevent) the appropria-
tion of water permits,®? there is an incentive for those who
strategically oppose a trade to file a protest. Some may at-
tempt to block competition for personal gain. This rent-
seeking behavior increases certain users’ private benefits;
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79. Seeid. at 7 (Arizona), 30 (Idaho), 43 (New Mexico), 46 (Oregon), 55
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82. “Any person interested may file a protest” to obstruct an acquisition.
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at 52.
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however, it diminishes aggregate welfare. While appeals
can play an important role in protecting individual rights,
these appeals are easily misused for personal reasons.
Therefore, the obstruction of water right transfers should
be more difficult. This would increase Utah’s benefits de-
rived from groundwater. Perhaps a feasible solution
would be a requirement mandating that objectors provide
overwhelming evidence demonstrating that the proposed
transfer would have negative economic impacts on soci-
ety (not just the objector).

High transaction costs also create trade disincentives.
The repeated theme of this Article is that social welfare is
maximized when property right transfers are allowed. Gains
from trade provide the motivation for engaging in transfers.
However, costs that are exterior to permit prices erode gains
from trade. Transaction costs included in Utah groundwater
laws include transfer fees,®® waiting periods,®® and the
above-mentioned court appeals process. Difficult interstate
water transfer requirements constitute another form of
transaction costs. For example, current laws make water
transfers from Utah to Nevada rather difficult,® even ifit is
found that both parties benefit from the trade. An opponent
to the transaction can stall the process by filing an appeal
with the State Engineer.®® Also, the potential buyer in Ne-
vada would need to prove that it intends to use the water
beneficially and for the use specified by the deed’s original
appropriation (if the deed is transferred rather than cre-
ated).’” These stringent stipulations deter transfers. Be-
cause trade makes efficiency possible, barriers to trade,
including transaction costs, promote inefficiency. There-
fore, barriers to trade should be eliminated to the greatest
extent possible.

B. Disband Beneficial Use Hierarchies

Utah assigns rights for naturally flowing water according to
the time of initial appropriation.® Conversely, water di-
verted from its natural flow is subject to the beneficial use
hierarchy.®® According to this ranking, domestic consump-
tion takes precedence over agricultural use, and agricultural
use has a priority over corporate use. While the beneficial
use rankings in Utah do not apply to all water rights, this hi-
erarchy can have significant impacts on efficiency. For ex-
ample, the growth of a municipality may necessitate the ac-
quisition of additional groundwater. Policymakers could di-
vert groundwater from its natural flow to meet the increased
demand. In this municipality, all rights assigned to new us-
ers would be subject to the beneficial use hierarchy.

As noted above, beneficial use hierarchies subvert effi-
cient allocations by disallowing equalized marginal net ben-
efits. That is, because of such rankings, the benefits certain

83. UtaH CoDE ANN. §73-2-14(1)(d) (2007).

84. Wait periods are an inevitable consequence of the convoluted permit
transfer application process. See id. §73-3-3 (2005).
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transfer appeal process. See id. §73-3a-105(1) (1991). For an exami-
nation of the appeals process, see id. §73-3-7 (1995).
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groundwater users receive is less than the amount other us-
ers could potentially receive under alternative allocations.
This would become especially apparent during severe
droughts. If some users are allowed to consume water until
surfeited while others must wait, society’s net benefits will
not be maximized. Few would argue that an allocation that
always allows residents to water their lawns before farmers
can irrigate their fields is efficient. Despite this, such benefi-
cial use hierarchies persist because Utah groundwater law
fails to specify the extent to which domestic users have pri-
ority over agricultural users (except through the ambiguous
“without unnecessary waste” clause).”

Iftrade is unhampered and beneficial use systems are dis-
banded, the market will allocate water to those who derive
the most value from its use. This occurs because those who
receive the most benefits from water will be willing to pay
the most for it. As a result, such users will purchase the right
from others who do not value water to the same degree.
Post-trade allocations maximize societal well-being far
more effectively than mandates giving domestic users per-
petual priority. Properly regulated markets will ensure that
all have access to groundwater at an optimal price.

C. Eliminate Permit Forfeitures

In Utah, groundwater rights are typically forfeited after a
period of 50 years.”! Additionally, rights may be taken away
if the State Engineers deems that certain users are not using
groundwater beneficially.”? Both of these regulations can
cause similar problems. Because of the temporary owner-
ship of water rights, incentives to conserve groundwater dis-
solve as the 50-year time limit approaches. Overextraction
likely occurs. Furthermore, because groundwater rights can
be confiscated if not used beneficially, additional overex-
traction will occur to avoid forfeiture. Unfortunately, non-
use is often deemed to be nonbeneficial.” Therefore, though
the conservation of groundwater may be beneficial for soci-
ety, private users have a strong motivation to continually
mine groundwater in order to avoid the revocation of per-
mits. Consequently, the removal of time limits and confisca-
tion clauses is an important step toward efficient groundwa-
ter allocations in Utah.

While some may feel that confiscation is necessary if wa-
ter extractors poorly manage water, one final point must be
emphasized. If groundwater permit trading is allowed, and
healthy permit markets exist, any wasteful use (deliberate or
otherwise) of groundwater is akin to destroying money.
Such behavior is irrational. If an individual cannot mine
water efficiently, that person will sell the permit to a more
effective extractor. The liberation of groundwater markets
through freely tradable permits will maximize social wel-
fare if externalities are mitigated. Therefore, the role of
state governments in groundwater management is to: (1) en-
sure that a sufficient infrastructure exists such that permit
trading can thrive; and (2) eliminate externalities to the
greatest degree possible.
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VI. Conclusions

As noted in this Article, the demand for groundwater in
Cache Valley is projected to increase over the next 20 years.
Because of the growing demand, more requests will be
made for groundwater extraction permits. However, Utah’s
current groundwater allocation laws are economically infe-
rior for a number of reasons. Therefore, they may be unable
to meet the growing demand for groundwater. Beneficial
use rankings, high transaction costs, permit transfer difficul-
ties, and forfeiture clauses are some of the main causes of in-
efficiency. As a result of the inadequacy in Utah groundwa-
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ter law, the state should investigate the prospect of adopting
better groundwater allocation laws in order to prepare for
future stresses. Such laws will increase the overall welfare
of society. If Utah is to remain a prior appropriations state,
certain actions can improve the efficacy of groundwater law.
These steps include the disbandment of beneficial use hier-
archies, increased freedom in permit trading, and the elimi-
nation of deed expiration periods. Through the medium of
efficient laws and policies, the state should endeavor to:
(1) ensure the existence of a healthy market for groundwater
recovery permits; and (2) mitigate the costs extractors place
on society.



