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The Edwards Aquifer: An Economic Perspective

The Edwards Aquifer is of clear importance to Central Texas, and the policy
problems presented by this unique resource are very troublesome. The purposes of
this short paper are to (1) interpret the management problem, (2) consider the
challenges, and (3) propose a basic set of policy responses. To optimize readability,
the observations and conclusions of this paper are presented in a condensed form.
More detail is available from the published works cited in the endnotes or from the
authors.

Issues

¢ Water Scarcity is Real

The Edwards Aquifer has been the most newsworthy water resource issue of the
past decade for Texas. Growing use of the Edwards has produced a great deal of
conflict and debate. Although the conflict itself is a clear indication of water
scarcity, available data can be summarized in ways which highlight the issues more
precisely. A useful index is obtained by dividing spring flow by recharge for the
period of record. Figure 1 portrays this index averaged over primarily ten-year
periods. Although the results obscure both years of plenty and years of drought due
to multi-year averaging, the trend is clear. Since 1934, observed spring flow per
unit of recharge has fallen about 1% per year. The reason for this decline is growing
water withdrawals which, over the same period, have risen from 18% of long run
average recharge to 81%.

The Edwards problem is not merely a matter of growing use. A crucial facet of the
issue is the newly emerged volatility of aquifer levels and spring flows. Put simply,
as a consequence of present water use levels, drought conditions can cause
precipitous declines in spring flows and the levels of wells. Figure 2 illustrates this
issue using the calculated difference between an index well's annual low elevation
and its initial elevation on January 1. The graph exhibits mostly decade averages
as in Figure 1. Based on these data, the differences have been growing at about 1/2
foot per year. Aquifer levels (and therefore spring flows) are much more variable
during the year than they ever have been before. All uses of the Edwards are at
risk when the well water elevations can fall so dramatically.

A third aspect of water scarcity concerns the highly variable recharge of the
Edwards. In Figure 3 annual recharge is illustrated in relation to two important
quantities: average use during recent years and average recharge. In addition to
demonstrating the wide variability of recharge, this graphic indicates the
substantial possibility of water shortages under present use patterns. For example,
even when spring flows are not considered, 1988-90 water use has exceeded aquifer
recharge 47% of the time.



¢ The Present Management System is Broke and Needs Fixing

The current management system is to allow individual groundwater users to take
as much water as they want as long as it is personally useful. This free capture rule
works only when water is not scarce — when water users do not affect each other

enough to justify the cost of defining and enforcing true property rights1 . Now that
Edwards Aquifer water has become scarce, it is important to limit water use to

available supply and to allocate water to the highest value uses?. The current free
capture system provides little incentive for people to do either one. There is little
incentive to conserve water, because each user bears 100% of conservation costs, but
receives only a small portion of the conservation benefits.

Because each user pays only their own pumping costs, there is no penalty for
harming other users who must face greater pumping lifts, drill deeper wells, replace
pumps, or suffer a water supply loss. The extremely low pumping costs of some
users encourages water-intensive production and consumption at the expense of
higher value uses. Lately, the possibility that existing usage will be grandfathered
by any new management policy has increased the incentive to pump even more
water. Not only can current water consumers expand their use without restraint,
but new users can commence operations without compensating those whose water
use benefits are threatened.

Residual claimants such as spring flow-dependent recreation and natural systems
and downstream surface water users receive only what is left over after pumpers
have taken what they want at water prices that are too low. That is, water
pumping costs understate the regional value of water and therefore lead to overuse.
Water is valuable for spring flow and downstream use, but these values are
neglected by the current Texas system for managing the Edwards.

Myths Confuse Policy Options

Popular rhetoric concerning the Edwards Aquifer problem often sustains myths or
half truths which obstruct progress toward appropriate policy. These
misconceptions must be put to rest before any progress can be made towards finding
solutions. The four myths listed below are each disputed with a brief argument.

e Myth #1: Change Will Impose Undue Hardship

Low value water uses exist here-and-there throughout all sectors, including the
residential sector. Most of needed change in water use practices is modest, can be
approached gradually, and need only be pursued during drier periods. These
changes can be achieved by voluntary efforts if the correct incentives are
established. If, however, an economically irrational water policy is chosen for the
Edwards, the cost of change will be increased unnecessarily.

¢ Myth #2: Pumping Restrictions "Take" Everyone's Property

There are two sides to every property right. One individual's right is mirrored by
another person's obligation toward that right. The public debate has emphasized



only one side of the prevailing free capture rule: that it gives landowners the right
to increase their water use beyond current levels.

The often unappreciated side of free capture is that current well owners are not
protected from groundwater declines brought about by future increases in water use
by others. Every Edwards user has a straw in a glass of water with many other
straws in it. Because there is no protection for current users, new or expanding
uses are excused from accounting for the costs they impose on others. Net benefits
which should be collectively available to well owners are squandered in a "Tragedy

of the Commons” scenarioS. Free capture leads to overuse and forfeits the economic
benefits that should be received from the aquifer.

e Myth #3: New Water Projects Will Save the Day

Projects to increase water supply can temporarily forestall water shortage, but the
economic and environmental costs are high. Moreover, increased use can rapidly
nullify the added water supply. At present, water development in the form of
concrete and pipe is a dubious solution to water scarcity because the costs of

identified projects presently outweigh benefits?*. We must be mindful that current
agricultural and urban water use patterns are a result of low water prices made
possible by the unique character of the Edwards. Other water supply alternatives
are more costly. Water use practices that are proper for cheap water may need to be
modified or discontinued if high-cost surface water is developed. While some new
water projects may have economic merit, either now or at a later date, careful
appraisal of water development projects is needed to avoid the damages of poor
decisions.

¢ Myth #4: Water Markets Injure Water Users

Markets require clearly defined, enforceable property rights. That means the
quantification of each user's water rights. If each user's initial water rights are
based on past water use, changes in water use practices become voluntary. Current
water users benefit because they are protected from additional groundwater mining,
and they are free to respond to attractive offers to purchase their water rights.

Two types of water users are potential losers. If water marketing is introduced,
water-using landowners who plan to expand water use would have to purchase
additional water rights. Depending upon individual circumstances, those costs may

outweigh the benefits of more secure title to present water use®. A second possible
class of losers is landowners who are not currently using any water but who might

someday profitably utilize underlying groundwaters. Quantification of water rights
based on past use would require that these landowners purchase water rights prior
to commencing pumping. Of course, failure to limit total pumpage could foreclose
these people's option to use groundwater anyway.

The issue is not whether to restrict pumping — it Ls how to restrict pumping so that
the net benefits of Edwards use, across all uses, are large and are distributed fairly.



Challenges

Any modification of existing institutions must recognize the needs of the people of
the Edwards region as well as the State. At least four challenges are fundamental
in the construction of good water policy for the Edwards.

¢ Remaining Competitive

The region's competitiveness in national and international marketplaces depends
upon our ability to marshal resources and use them efficiently. Legal barriers, such
as free capture, to using resources in their most valuable uses detract from overall

competitiveness and become a growing burden to regional welfare’. Moreover,
water development commitments that raise water rates have the potential to injure
the economic health of the community.

* Balancing Consumptive Uses and Spring Flows

Spring flow beneficiaries, lacking another forum for satisfying their water demands,
are appealing to the courts. In many ways, litigation can be a crude and expensive
resource allocation mechanism. In the future, it may be difficult to modify court-
mandated minimum spring flows to respond to changing economic conditions and
new technical information. A flexible, nonlitigious mechanism is needed for
balancing all the demands upon the aquifer.

* Preserving Lifestyles and Maintaining Opportunity

Society is not generally willing to pursue change, even change with positive overall
consequences, if it comes at great expense to any one group of people. Itis
important to be aware of the potential burdens of any policy suggestion. Mitigative
measures can be part of the policy package if losses caused by change are
concentrated upon one group of people.

e Living within One's Water Budget

Farms, families, and factories need to employ appropriate water use and
conservation practices, but not all forms of water conservation are attractive. Some
conservation measures substitute more valuable resources for water, and some
conservation measures sacrifice more profit or consumer satisfaction than the water
savings justifies. Incentives that encourage only appropriate conservation are
needed. It is difficult to strike such a balance when one considers the varying water
preferences of different people and the varying productivity of water in different
types of commerce.

City water utilities need to examine innovative ways of signaling water scarcity to
their consumers and thereby enlist the will of people to undertake appropriate
action. There is little doubt that centrally administered command and control
conservation mandates impose excessively costly regulations on many users and
overlook many cost-effective options individuals could identify regarding their own
usage. New policies are needed.



Lessons Learned

Water policy has been changing across the West as well as in Texas. Important
lessons, both positive and negative, have been gained from growing experience with
different water management policies. Here, we summarize a few recent trends and
experiences.

e In the Rio Grande Valley

The Lower Rio Grande Valley is among the State's most arid regions. Itis also
home to the State's most rapidly growing population and economy. Both the aridity
and growth of the Valley exceed that of the Edwards region. However, it is the
water problems of the Edwards that have captured the State's attention.

Water disputes were once very disruptive for the Valley, but a 1969 court case set

the region on a new courseb. By 1971, water rights were completely quantified, and
it became possible to buy and sell water rights as a means to cope with changing
demands. In sharp contrast to its pre-1971 water policy, the Valley's surface water
market has performed smoothly and successfully. The value of water is well
appreciated, and conservation has been stimulated. Water rights have been trading
at $500-$600 per acre-foot (for permanent transfers).

Agriculture is still the Valley's dominant water user, responsible for 80-85% of
water use, and municipalities have been allowed to grow without being forced to
construct expensive water projects. Approximately one-half of the water rights now
held by urban utilities and domestic water providers were purchased from
agriculture since 1971. In recent years, the importance of water leasing (short term
transfers) has increased. Water marketing has played a key role in enabling the
Valley's economic growth. Conflict over water resources has been minimal since
water markets became the region's dominant water policy.

e In the West

The western states have a long record of federally subsidized water development
and state and federal rules binding water rights to particular uses and even
particular tracts of land. The subsequent pressures of growth, drought, and water
scarcity exposed the weaknesses of restrictive water laws. By all accounts, these old
regulatory policies have been steadily discarded during the past ten years in favor of

transferable water rights?. Most laws limiting place and type of use have been
eliminated.

Other western trends are noteworthy. Irrigation districts are being allowed to
market "salvaged water" conserved by reducing conveyance losses. State
proclamations of allowed "beneficial uses” are being expanded to include instream
uses so that nondiversionary users can own water and participate in markets. New
Mexico's system of marketing groundwater is receiving increased attention because

of its careful regard for pumping lift and surface water influences!®. More recently,
federal rules concerning federally developed water are being relaxed to encourage
transfer. All of these examples indicate that western states are relying more and



more on water marketing as the means to resolve changing demand and evolving
scarcity.

Recommendations

Five recommendations emerge from our considerations of the issues, challenges,
and experiences relating to the Edwards problem. The first recommendation is the
most fundamental and requires some elaboration.

1. Adjudicate Transferable Groundwater Rights

Management by markets would maximize the productive potential of the Edwards

Aquifer and provide the greatest excess of benefits over costs for the regionll.
Preliminary estimates indicate that when contrasted to free capture, water
marketing will result in as much as five million dollars of net benefits each year for

the region and that this figure will increase over time due to growing demand’2.
Water markets can be initiated by adapting a familiar Texas system — surface water
law. Critical elements of this recommendation are to:

* Assign pumping limitations to individual well owners on the basis of past use.

"Adjudication” is the process of establishing property rights to water. Texas has a
wealth of recent experience in adjudication because most of the state's river basins
were adjudicated over the past 15 years. The general procedure would be for
groundwater users to submit documentation of their historical water use to the
Texas Water Commission (TWC). Claims can be supported by pumping logs, energy
billings, well drillers’ reports, crop yield and sales information, etc. After
considering the available information within its hearings process, the TWC sets
pumping limitations. As part of this procedure, spring flow discharges must also
receive licensing in the form of quantified water rights. A State agency such as the
Department of Parks and Wildlife could be the designated owner of Edwards water

rights devoted to a spring flow portfolio!S.

* Employ the seniority system which is already an integral part of surface water
law.

The extreme variability of Edwards recharge calls for a management system that
can do more than allocate water under average conditions. The Edwards region
needs a means of productively utilizing extra water resources that are available
during prolonged high recharge periods. Prolonged low recharge periods require a
mechanism for allocating water to only the highest valued water uses.

Assuming water rights are transferable, a fair means of accommodating cyclical
water supply is to apply the "first in time, first in right" principle that is codified in
Texas surface water law. This principle is simply applied, and it avoids the
difficulties which accompany other hierarchical systems for subjectively ranking
alternative water uses. If there are water users who, for example, risk large losses
during drought cycles, these water users can protect themselves by trading for



