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Economic Perspective on Water Marketing in Texas
Modern economic thought first focused on marketing water in the year 1776.  Adam Smith in An Inquiry into the Nature and Causes of the Wealth of Nations presented the “Paradox of Value” using water as an example.  Smith observed that water is essential to life while diamonds have little practical use; yet diamonds command a market price far greater than the price of water.  The reason water fetched such a low price in 18th century England according to Smith was its abundance in that rain-soaked kingdom.  Therefore, a low price would easily call forth a supply sufficient to match the demand for life-giving water in the English market.  In contrast, diamonds were rare, hence a high price was necessary to call forth sufficient supply to meet the demand of the few who could afford such luxuries.  Moreover, because water was marketed at such a low price, it was used so lavishly that the last drop consumed had little value or utility.
In 21st century Texas, it is unclear that the supply of water will be sufficient to meet the growing demand of our increasingly urbanized state.  Unless water can be marketed at a reasonable cost, there may be future water shortages in Texas, particularly in times of drought and global warning.  The price of water in Texas may become so high as to impair economic growth.  The supply of water could be so limited as to harm Texans’ quality of life.  Our beloved Texas landscape and wildlife may also become casualties of looming water shortages.  The value of the last unit of water may become so dear that the water-induced range wars and gun fights of Texas’ yesteryear may be precursors to an apocalypse of litigation in the water-starved Texas of the future.  
It is unrealistic to expect that marketing of surface water will provide much of the additional supply to meet the growth of Texas.  Many believe that surface water in Texas has already been over-allocated.  The demands for environmental flows and agriculture, the reduction of reservoir capacity due to sedimentation, the public’s resistance and expense of building new reservoirs, and impediments to inter-basin transfers, all limit the ability of surface water to provide substantial incremental supply for the future.  For surface water, the issue may be rationing rather than marketing.  

Conservation, desalinization, rainwater collection, and other alternatives may play an increasing role in meeting incremental supply needs, but the potential of these alternatives is limited in the foreseeable future.  The economic reality is that groundwater must be marketed in an affordable and sustainable way if Texas is to avert a future water supply and cost catastrophe.

Fortunately, Texas has vast groundwater resources across all of its geographic regions.  At present, groundwater provides approximately 59% of the water consumed in Texas.
 The challenge is how to bring incremental groundwater to the market in an economic and timely manner.  This challenge is exacerbated by the reality that growth in water demand is likely to come in metropolitan areas and along the I-35 corridor, where new customers may be beyond the reach of cities and river authorities that have existing rights to surface water.  To develop new groundwater resources in a sustainable and economic manner, the water will have to be gathered over rural areas and transported to areas of market demand.  New players in addition to traditional powers in the market for surface water are likely to emerge if groundwater marketing is to succeed on the scale necessary to meet the needs of growth in Texas.
Developing more effective ways to gather, transport, and deliver incremental groundwater to the market will require the best efforts of public officials, scientists, engineers, and entrepreneurs.  Lawyers must also play a pivotal role because many of the impediments to incremental groundwater development are legislative and legal.  First, because the preponderance of land in Texas is privately-owned, royalty arrangements must be developed with landowners for the capture of their groundwater.  Second, arrangements will have to be made to provide right-of-way for new water pipelines.  Third, long-term firm contracts for the sale of water will have to be made with customers.  For a variety of reasons associated with the history and legislative framework for groundwater in Texas, effectuating the arrangements necessary to market groundwater will require innovation and creativity on the part of the legal community.
  
In Texas, the rule of capture applies to groundwater implying that the ability to extract water from under their land the property of the landowner.  Unlike all other states, Texas has no statewide regulatory agency that oversees the extraction of water from aquifers.
  Instead, many areas of Texas are covered by groundwater conservation districts (“GCDs”).  GCDs vary widely in the authority they exert and the rules they enforce on water extraction.
  Since the aquifers generally extend beyond the area of a single GCD, landowners over the same aquifer are covered by different rules.  Since extraction of water in one GCD may affect the water available in other GCDs over the same aquifer, the economic incentives may lead landowners in some areas to take water in volumes that lessens the water available to landowners in the jurisdiction of other GCDs.  The end result is that water may be extracted in a less than optimal manner that impairs the long-run sustainability of the ground water resource.  Also, from a water marketing perspective, the future availability of water is not secure which undermines the credibility of supply necessary to enter long-term firm supply contracts.

The common law absolute ownership i.e. rule of capture, applies to groundwater as first announced in Houston & T.C. Ry. Co. v. East, 81 S.W. 279 (Tex. 1904).  The only limit to use is that the groundwater must be put to beneficial use without waste and the action must be without malice
.  This rule has not been modified since. However, the Texas Constitution states “There may be created within the State of Texas, or the State may be divided into, such number of conservation and reclamation districts as may be determined to be essential to the accomplishment of preserving, conserving, and developing the natural resources of the State.”
  Chapter 36 of the Texas Water Code flows from this grant of authority and is the source of groundwater regulation.

A GCD is a local regulatory agency created “to provide for the conservation, preservation, protection, recharging, and prevention of waste of groundwater, and of groundwater reservoirs or their subdivisions, and to control subsidence caused by withdrawal of water from these groundwater reservoirs or their subdivisions.”
 It is very important to note that Chapter 36 of the Texas Water Code provides only the authorization and framework for GCD.  The Texas Commission on Environmental Quality (TCEQ) is the agency that has some oversight over GCDs and the only agency with the jurisdiction to create a GCD.
    

GCD can be created by special act of the legislature, upon petition to the TCEQ by landowners, or by the TCEQ acting on its own.  Most GCDs have been created by special act of the legislature.
  In order to fully understand the authority of an individual GCD, the district’s groundwater management plan, rules, special laws, and TCEQ orders applicable to the district must be examined.
  The simple fact is that each groundwater district is unique in the powers, duties, funding, and administration.
  Each GCD is vested with powers in three general categories: planning, data collection and dissemination and well regulation.
  

The Texas Water Development Board (TWDB) assists the GCD with developing a groundwater management plan which includes a desired future condition of groundwater resources.
 Once approved by TWDB, this plan becomes the basis for regulating water wells in the GCD jurisdiction.  Furthermore, the TWDB has divided the state into regional groundwater management areas described as “an area designated and delineated by the Texas Water Development board under Chapter 35 as an area suitable for management of groundwater resources.”
  GCDs in the same groundwater management area are required to “meet at least annually to conduct joint planning with the other districts in the management area and to review the management plans and accomplishments for the management areas.”
 

The desired future condition of the GCD becomes the basis of the groundwater management plan.  Once this plan is in place and approved by the TWDB the GCD then has the authority to require a permit to drill, operate or modify a well within the GCD jurisdiction.
  It is up to each individual GCD board to determine the scope of the permitting process.
  Each GCD may regulate groundwater production through the promulgation of district rules using the following means:  

1) setting production limits on wells; 

2) limiting the amount of water produced based on acreage or tract size; 

3) limiting the amount of water that may be produced from a defined number of acres assigned to an authorized well site; 

4) limiting the maximum amount of water that may be produced on the basis of acre-feet per acre or gallons per minute per well site per acre; 

5) using managed depletion, or 

6) using any combination of the regulatory methods listed above.
 

Included in the permitting authority is the ability of a GCD to authorize permits for production and transfer of groundwater outside the district.
  Each GCD regulates such transfers own its own accord.  GCD may impose a fee or surcharge on such transfers but the GCD may not place more restrictive conditions on transfer permits relative to non-transfer permits.
  There are many additional issues and considerations involving water transfers.
  For example, a recent Texas Supreme Court decision found the transfer rights of a GCD were not fairly applied to all landowners in Guitar Holdings Co. v. Hudspeth Country Underground Water Conservation District No. 1, 263 S.W.3d 910 (Tex. 2008).  
There are certain activities which are statutorily exempt from the permitting process.  In fact, Chapter 36 of the Texas water code does not apply to “production or injection wells drilled for oil, gas, sulfur, uranium, or brine, or for core tests, or for injection of gas, saltwater, or other fluids, under permit issued by the Railroad Commission of Texas (“RRC”).
  The RRC has major regulatory authority over groundwater as it relates to mining.
Of course there can be perverse economic incentives associated with private ownership of an underground resource that can migrate under property lines: landowners may rush to deplete the resource before their neighbors can pump their share.  This economic incentive may result in wasted resources as there is overinvestment in extraction to maximize production in the short-run to the detriment of the long-run productivity of the underground pool.  This problem of uneconomic extraction from an underground resource pool is not unique to water.  The history of petroleum extraction in Texas is a saga of forging fair and sustainable rules by trial
 and error.  In time, the RRC assumed various authorities to allocate and organize production.  But even within the context of RRC oversight, a framework of practice and contracts emerged that rationalized the extraction of petroleum to the benefit of the economy and consumers.  
There are two features of the Texas petroleum story that are significant for groundwater marketing.  First, the current framework of petroleum field rules and contract structure was developed over time with many diversions and false starts.  For example, the RRC was established to deal with transportation of goods by railroad, but its responsibilities in the petroleum area evolved to solve problems not envisioned at its origin in the Texas Constitution.  The Texas Constitution provided for the creation of the RRC through Article 10 section 2 as follows “Railroads heretofore constructed or which may hereafter be constructed in this state are hereby declared public highways, and railroad companies, common carriers. The Legislature shall pass laws to regulate railroad, freight and passenger tariffs, to correct abuses and prevent unjust discrimination and extortion in the rates of freight and passenger tariffs on the different railroads in this state, and enforce the same by adequate penalties; and to the further accomplishment of these objects and purposes, may provide and establish all requisite means and agencies invested with such powers as may be deemed adequate and advisable.”
  This description of authority in the Texas Constitution only scratched the surface of the powers and responsibilities that the RRC would ultimately assume, most extending far beyond railroad regulation.

Second, the framework for sustainable and fair extraction of petroleum has continued to evolve to meet new challenges.  For example, secondary and tertiary extraction technology has developed to allow extending the productive life of older oil and gas fields.  Since these technologies require large amounts of capital and their effect of increasing production extends over a large geographic area, contractual and regulatory arrangements have developed to fund the investment, allocate the cost, and share the benefits.
Some of the enhanced recovery projects have been massive in size, cost, and scope.  The carbon dioxide flood of the Permian Basin Oil Field in West Texas required construction of large pipelines from Colorado and New Mexico to Texas to bring pressurized carbon dioxide to the oil patch.
  Large compression and recovery plants had to be built to force the carbon dioxide underground and recapture it from the petroleum products being flooded to the surface.  A single carbon dioxide flooding project required hundreds of millions of dollars in initial investment, years of development and planning with associated negative cash flows before any positive cash flow was returned to investors.  Full recovery of the investment in carbon dioxide flooding will be spread over many years into the future.  Yet the end result has been a dramatic increase in the amount of petroleum recovered from the Permian Basin Oil Field once thought to be near exhaustion.  In addition to capital, the project required considerable legal efforts to effectuate the regulatory and contractual framework for such a large and complex enterprise extending over many years.  In retrospect, the economic rewards of the enterprise have more than justified the time and legal expense.

The main lesson for groundwater marketing from the experience with enhanced petroleum recovery is that patient private capital is available in massive quantities for projects that have a stable legal framework for the allocation of costs and benefits.  The reality for water projects in Texas is that in the current fiscal environment for all levels of government, private capital is essential because public funding is limited.  That private capital can be forthcoming for groundwater marketing if the proper contractual framework is forged.  While the enhanced recovery projects benefited from the existence of RRC field rules, the framework went beyond that established by regulations to a web of multi-party contracts.  The private capital necessary to support groundwater marketing projects may be in the form of the purchase tax-exempt bonds from governmental entities or taxable project financing of non-public projects.
Beyond obtaining contractual assurance of a sustainable and reliable supply of groundwater, marketing will require that it be transported from the gathering area (mainly rural) to the end customers (likely urban).  Water pipelines are not new to Texas, but most have been built by public entities for the transport of surface water.  There is currently no mechanism for non-public owners of pipelines to use eminent domain to obtain the use of right-of-way.  This is in contrast to electric transmission lines and petroleum pipelines where privately-owned entities can secure right-of-way through eminent domain.
The ability of private entities that have the power of eminent domain to attract capital and mobilize resources was recently illustrated in the electric industry in Texas.  In 2005 the Texas Legislature passed Senate Bill 20 which amended the Public Utility Regulatory Act Section 39.904 establishing a goal for renewable energy.  The legislature also added to Section 25.174 directing the Public Utility Commission of Texas (“PUCT”) to establish Competitive Renewable Energy Zones (“CREZs”) to facilitate delivery of new renewable energy in the most beneficial and cost-effective way to consumers.  The PUCT opened Project No. 31852 in 2006 to establish a competition for entities to build transmission lines from the areas in West Texas where the renewable energy (wind and solar generation) is abundant into the Electric Reliability Council of Texas (“ERCOT”) grid that serves the area where most of the population and electric load in Texas is concentrated.
  The response to the PUCT’s invitation was overwhelming, with a global rush of utilities offering to spend billions of dollars to build the necessary transmission.  The PUCT had an extensive process to decide who among the applicants offered the most favorable alternatives.  Soon after the winners were announced on January 29, 2009, the process of planning and right-of-way acquisition began of over 5 billion dollars began in earnest.  With transmission assured, developers of renewable electric projects are flooding West Texas in search of sites for new generation facilities.
Short of legislative action extending the power of eminent domain to privately-owned water pipelines, government-sponsored entities will have to sponsor new pipelines to transport groundwater.  Given the wide range of potential government-sponsored configurations (municipalities, water supply cooperatives, county agencies, etc.), there may be ways to overcome the limitation of eminent domain to non-governmental entities.  However, for the entity to raise capital, the supply of water and the terms of sale in the end-market must be sufficiently secure to give investors comfort in a risk-averse world.
For incremental groundwater to be forthcoming in Texas, entrepreneurs need to overcome many inherent challenges.  First, they must assemble a firm and sustainable supply dealing with landowners and GCDs.  They must also craft an avenue to transport the water through some government-sponsored entity having eminent domain powers, and secure a long-term market for the water at rates sufficient to support the investment in gathering and transportation.  There is considerable risk in mounting such an enterprise, and therefore the prospective returns must be sufficiently high to induce qualified entrepreneurs into the market.
An impediment to offering returns sufficiently high to induce entrepreneurs’ interest and to attract the necessary capital to marketing groundwater is the belief on the part of some public officials that high profits are inconsistent with the public interest when dealing with a vital resource like water.  Limiting the potential return to marketers of groundwater excessively will undermine economic incentives.  The end result is that groundwater resources will be underdeveloped and customers will ultimately face higher prices and be exposed to supply limitations.
The benefit to the public of providing adequate economic incentives for infrastructure development has been recently demonstrated on the national level in the area of electric transmission.  For decades prior to the late 1990’s, electric utilities had underinvested in electric transmission.  As a result, electric consumers began to suffer in several ways.  Due to the limitations of the national electric transmission grid, the ability to transport electricity from areas of low cost to regions with high cost was constrained.  As a result consumers paid more for electric service and there were price spikes as shortages in one region could not be met with interregional transfers.  The reliability of electric service began to deteriorate in many parts of the nation.  Transmission limitations were one of the triggering factors in the meltdown of the California electric market that began in 2000.  Transmission constraints were also one of the contributing causes of the blackout in 2003 that darkened a vast region in the Midwest and Northeast areas of the U.S. and parts of Canada.  
The U.S. Congress, the Federal Energy Regulatory Agency (“FERC”), and state legislatures undertook a number of initiatives to encourage increased investment in transmission when the transmission shortage became apparent.  In April 1996, FERC adopted Order No. 888,
 which mandated open access to the wholesale transmission facilities of jurisdictional electric utilities.  FERC later addressed improvements to the transmission system, including the establishment of Transmission Organizations, such as Regional Transmission Organizations (“RTO”) and Independent System Operators (“ISO”), and has continued to pursue the goal of creating “seamless” wholesale power markets that facilitate transactions across transmission grid boundaries, among other objectives.  In response to the passage of the Energy Policy Act of 2005 (“EPAct”), FERC also issued its Order Nos. 679 and 679-A,
 establishing incentive-based rate treatments to promote participation in Transmission Organizations and greater capital investment in electric utility infrastructure.

The steps included increases in the rates of return utilities were allowed to earn on investment in transmission assets and accelerated regulatory proceedings to approve transmission projects.  In some circumstances FERC allowed rapid recovery of capital investment and other economic inducements in increase to flow of capital.  The result has been a spectacular increase in transmission investment throughout the nation.  These initiatives have spawned cooperative efforts by government and utilities on a scale not before seen in the electric power industry.  Not only are hundreds of billions of dollars of new investment flowing into the nation’s electric transmission infrastructure, innovative technologies are being installed that promise to dramatically improve the efficiency and resilience of the nation’s electric system.  Few, if any, of these improvements would have occurred if the economic incentives to invest in transmission not been enhanced by enlightened government policies.

Much of the electric transmission investment was undertaken by integrated electric utilities that were also involved in the generation and distribution of electricity.  In addition to the cash flow from non-transmission activities, these utilities also were receiving revenue from their previous transmission investments.  As a result, the integrated utilities could use the cash flow from other activities to support the financing of new transmission in response to the incentives being made available.  For example, some utilities were allowed to include construction work in progress in their rate base so the cash flow on new transmission investment began during the construction period rather than being delayed until the new transmission went into service.  FERC also provided that for some particularly risky transmission projects, such as those using new technology or venturing into harsh environments, development and abandonment costs could be recovered if for some reason the transmission project never went into service.

FERC has recognized that for free-standing transmission projects that were not a part of an existing integrated utility, these risks were higher and many of the incentives such as construction work in progress in rate base and recovery of development and abandonment costs were not available.  Hence, FERC allowed even higher incentive returns on these free-standing projects to encourage participants in transmission who were not traditional utilities.  Groundwater marketing projects are likely to have similar risk characteristics to free-standing electric transmission projects in that revenues will not begin until the project is delivering water and rates for that water are being paid.  Accordingly, to justify the up-front investment in a capital-intensive undertaking such as a water pipeline, investors are likely to require some assurance of a long-term market and the prospect of a sufficiently high rate of return to compensate for the increased risk.  The economic reality is that capital will not flow to new groundwater pipelines unless investors regard the prospective returns commensurate with the risks.
This paper began with a discussion of the “Paradox of Value” introduced by Adam Smith in 1776 to explain the low price and nominal value of water in eighteenth century England.  Economists are fond of paradoxes.  Since Smith’s paradox is still repeated in textbooks and students still suffer through it on econ tests, economic paradoxes seem to have staying power.  There is another paradox that applies to groundwater marketing in Texas: the “Paradox of Backwardness.”
  This paradox explains why countries that begin economic development later than the U.S. and Western Europe, often experience giant leaps of growth (e.g., China).  Those countries that come late to the game of international trade have the disadvantage of having to compete with countries that have developed infrastructure and technology.  But they also have the advantage of learning from the mistakes and successes of earlier developing countries.  Latecomers can build on these lessons and bypass many of the false starts and misadventures that other countries have already endured in their path to economic development.  Thus, the backward countries have an opportunity to “leap frog” more developed countries by building on the best practices globally.

The Paradox of Backwardness is not limited to explaining the pace of economic development of nations, it can also apply to the development of infrastructure within an economy.  Consider the example of the PUCT.  When the PUCT was established in 1975, Texas was the last state to have statewide rate regulation of the electric, telephone, and water utility industries.  In a matter of months the PUCT was up and running and, by most accounts, was extremely effective in dealing with the complexities of modern regulation.  A key to the speed and effectiveness of the PUCT in establishing its rules and regulations in those early days of statewide regulation, was the ability to study all of the other regulatory jurisdictions and adopt the best practices and thus avoid most of the shortcomings being experienced elsewhere.  The ability to “reinvent” electric regulation is also apparent in ERCOT, where the watchful eye and innovative approaches of the PUCT allowed Texas to avoid many of the electric transmission problems experienced on the national grid.  

Groundwater marketing in Texas is getting a late start and faces many disadvantages relative to water marketing in other states.  Moreover, groundwater marketing has not enjoyed the long history of regulatory and contractual evolution as other infrastructure industries in Texas.  Groundwater marketing in Texas does not enjoy the benefits of statewide regulation and eminent domain for non-governmental transporters.  These disadvantages notwithstanding, groundwater marketers have the opportunity to learn from the mistakes and successes in other states and other industries in Texas.  An essential ingredient if groundwater marketing is to take advantage of the Paradox of Backwardness is the creative and innovative contribution of the legal profession. 

� Andrew Sansom, Water in Texas An Introduction (2008), p 157.


� Some economists aver that the legal profession impairs creativity and innovation in the economy, even to the point of arguing that lawyers impede growth of gross domestic product.  Experience of over 40 years in the regulatory arena has shown that, at their best, attorneys can be agents of change and are essential in forging stable arrangements that serve customers and investors in the long run.  Legal, regulatory, and legislative processes are often convoluted and frustrating to those schooled in the elegant simplicity of economic models.  Yet experience has shown that efforts to bypass legal processes in the economy often lead to perverse outcomes for consumers, e.g., the Soviet Union.


� Sansom, p. 91.


� Sansom reports (p. 183) that of the 254 counties in Texas, 138 had GCDs.


� Id. at 281


� Tex. Const. art. XVI, § 59(b).      


� Tex. Water Code § 36.0015.  


� Mary K. Sahs, Essentials of Texas Water Resources. (2009). Pg  292


� Id.


� Id. 


� See generally Tex. Water Code §§36.101-124.


� See Tex. Water Code § 36.0015. 


� Tex. Water Code § 36.1071(a).


� Tex. Water Code § 36.001(13).


� See Tex. Water Code § 36.108(c).


� See Tex. Water Code §§ 36.113(a), 36.1071(f). 


� Tex. Water Code § 36.114(a).


� Sahs, Mary K Essentials of Texas Water Resources. (2009). Pg 401-02.  


� Tex. Water Code § 36.122.


� See Tex. Water Code § 36.122 (c)-(e).


� For more information see Mary K. Sahs, Groundwater Conservation Districts: Their Role in Sales and Exports in Texas Water Law Conference, CLE International, San Antonio (2008). 


� Tex. Water Code § 36.117(l).


� The trials were both experimental and legal; there has been an extensive history of civil court and regulatory agency litigation that helped to define the system of regulating the fair take from petroleum reservoirs.


� Tex. Const. Art. X, § 2.      


� The American Petroleum Institute has published a Summary of Carbon Dioxide Enhanced Oil Recovery by James P. Meyer, Ph.D. available at � HYPERLINK "http://www.gwpc.org/e-library/documents/CO2/AP%20CO2%2Repot.pdf" �www.gwpc.org/e-library/documents/CO2/AP%20CO2%2Repot.pdf�.  This publication discusses the scientific and engineering aspects of carbon dioxide flooding but not the economic and regulatory aspects.


� The senior author was involved as an expert witness in extensive litigation between Shell and Occidental Petroleum regarding the effect of carbon dioxide flood on pre-existing natural gas liquids processing plants


� ERCOT is not synchronously interconnected with the national electric grid.  Hence the PUCT has greater jurisdiction over the operation and rates for wholesale sale and transmission of electricity than federal authorities.  


� Promoting Wholesale Competition Through Open Access Non-Discriminatory Transmission Services by Public Utilities; Recovery of Stranded Costs by Public Utilities and Transmitting Utilities, Order No. 888, 1991-1996 FERC Stats. & Regs., Regs. Preambles ¶ 31,036 (1996), order on reh’g, Order No. 888-A, 1996-2000 FERC Stats. & Regs., Regs. Preambles ¶ 31,048, order on reh’g, Order No. 888-B, 81 FERC ¶ 61,248 (1997), reh’g denied, Order No. 888-C, 82 FERC ¶ 61,046 (1998), aff’d in part and remanded in part sub nom. Transmission Access Policy Study Group v. FERC, 225 F.3d 667 (D.C. Cir. 2000), aff’d sub nom. New York v. FERC, 535 U.S. 1 (2002).


� Promoting Transmission Investment through Pricing Reform, 116 FERC ¶ 61,057 (2006) (“Order No. 679”); 117 FERC ¶ 61,327 (2006) (“Order No. 679-A”).


� Unlike the Paradox of Value that was clearly articulated by Adam Smith in his classic 1776 book, the Paradox of Backwardness has a evolved over time and has been used in a variety of contexts, not all consistent with each other.  
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