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I. Introduction

In much of the American West water shortages are becoming an increasingly important issue. Although droughts drive a certain amount of the concern over water, the major force is the need for water to be reallocated from existing to other uses. Urban and environmental demands for water are increasing rapidly and both physical and institutional constraints prevent new supplies from being developed (Glennon 2005). In the seventeen western states
 agricultural irrigation predominates, using 63% of the surface water and 81% of groundwater used (Huston, et. al. 2000).
With increasing demands for water for municipal, industrial, and environmental uses, it is clear that transfers of water from agricultural to other uses will produce economic gain. Brewer, Glennon, Ker and Libecap (2008, Table 1) have estimated the differences in the value of water in agricultural use and in municipal use. The average transfer price for the period 1987-2005 for sales of water from agriculture to urban uses was $4,366 for an annual flow of an acre foot. In contrast, the transfer price within agriculture was $1747. As early as 1992 the mean estimated net gain from transfer of water in Texas was $10,000 per acre foot (Griffin and Boudau, 274-5). Carey and Sunding (2001) estimate that the marginal value of water in municipal and industrial use is usually three to four times its marginal value in agriculture.

 The sharp differentials between the value of water in various uses have lead to numerous transfers of water out of agriculture (Brewer, Glennon, Ker, and Libecap 2008, Figures 4, 5 and 6).Despite these transfers, it is clear that water demands in urban and environmental uses are continuing to grow rapidly and the price gap between the two forms of usage is growing rather than declining (Brewer, Glennon, Ker, and Libecap 2008, Figure 1). In 2005 the difference in the median sales price for an annual flow for an agriculture to agriculture sale compared to an agriculture to urban sale was approximately $7000 per acre foot. Only ten years earlier the same types of transfers showed almost no difference in sales prices (Brewer, Glennon, Ker, and Libecap 2008, Figure 1).
The increasing demand for water in alternative uses and the lower value of water in agriculture creates a puzzle since most commodities markets respond rapidly to price differentials and market arbitrage reduces those differentials over time.  What is different about water markets in the American West and why have those differentials grown rather than decreased? In this article we argue that the existence of multiple rights of exclusion, or the tragedy of the anticommons, has impeded water transactions. In the next section we explain the tragedy of the anticommons, which is followed by a description of the various rights of exclusion that exist. The paper concludes with a case study that illustrates the difficulty of water transfers.

II. Tragedy of the Anticommons

In 1998 Michael Heller introduced the concept of the anticommons based upon his observation of retail activity in Moscow. He was puzzled by the fact that there were a large number of active kiosks on the street while many storefronts were empty. His explanation was that numerous parties had the right of veto over the use of storefront space and hence kept it from being rented or sold. Thus under-use of a resource was the problem, in contrast to the tragedy of the commons which leads to overuse. 
Buchanan and Yoon (2000) have developed a more formal model of the anticommons. They argue that both the tragedy of the commons and the tragedy of the anticommons exist when exclusion rights are separated from use rights. The tragedy of the commons occurs when there are multiple use rights. Those who hold those rights do not also have the ability to exclude others from access to a resource. In that situation, rents are dissipated by too many entries into the commons. 
On the other hand, if exclusion rights and use rights are not necessarily bundled for all rights holders, the existence of numerous rights of exclusion will lead to under-use of a resource.
 In the words of Buchanan and Yoon (2000, 2) “’Anticommons’ is a useful metaphor for understanding how and why potential economic value can disappear into the ‘black hole’ of resource utilization, a wastage that is quantitatively comparable to the overutilization wastage employed in the conventional commons logic.”
 
Thus it is the existence of multiple veto rights over the use of a resource, especially when those veto rights are not bundled with use rights, that make marketing of water difficult. In some cases this may mean that no water trades will occur because of the multiplicity of veto rights; in others the tragedy of the anticommons leads to protracted and expensive negotiations with the necessity of side payments in order to secure the approval of all concerned. Furthermore, after water transfers have been contracted for, there is still the strong possibility that lawsuits can be brought to invalidate such transfers. In other words, the tragedy of the anticommons has led to high transaction costs in water markets.
In the following section we describe reasons for the existence of numerous veto rights in water transfers. One of the major factors is the way the institutions evolved to control water in the West. Since most of the water in question was diverted for agricultural irrigation, institutions developed to facilitate diversion of water for that purpose. Also, at the time that these institutions were created there were adequate water supplies for non-agricultural use. Therefore the institutional structure facilitated movement of water among agricultural users, but there was little reason to think of constructing institutions to facilitate transactions out of agriculture. In other words, the heavy hand of history has played a large role in present day water markets. 

III. Types of Exclusion Rights in Water

A. Statutory Transfer Provisions

The statutory procedures in the western states for selling water rights have discouraged transfers both among agricultural users and from agricultural uses to municipal, industrial, and environmental uses due to high transaction costs.  Traditionally, these transaction costs arose when holders of water rights (i.e., use rights) exercised statutorily granted veto rights to the amount of water to be transferred.  More recently, state statutory transfer provisions have been expanded through the concept of the public interest standard which grants exclusion rights to a broader class of potential objectors who do not hold water rights.  
In the western states ownership of the water resource is vested in the state.  For example, from its ratification in 1876 to the present the Colorado Constitution has declared that “[t]he water of every natural stream, not heretofore appropriated, within the state of Colorado, is hereby declared to be the property of the public, and the same is dedicated to the use of the people of the state, subject to appropriation as hereinafter provided” (Art. XVI, § 5).  However, this ownership interest has not given states or the public generally rights in water equivalent to use rights.  Thus, the Colorado Supreme Court has held that section 5, Article XVI of the Colorado Constitution “was primarily intended to preserve the historical appropriation system of water rights upon which the irrigation economy in Colorado was founded, rather than to assure public access to waters for purposes other than appropriation” (People v. Emmert, 198 Colo. 137, 597 P.2d 1025 (1979)).  Similarly, in California, although the state water code declares that the state owns all water in trust for the people, the California courts have held that the state is not a property owner in the traditional sense and must follow the state statutory procedures to obtain a water right (California v. Riverside Superior Court, 78 Cal.App.4th 1019, 93 Cal.Rptr.2d 276 (2000), cited in Tarlock et al. 2002, 388).  However, such declarations provide the legal foundation for the states’ regulatory role in the creation and transfer of use rights in water as well as the creation of exclusion rights.  

Since the state or the public owns the water, the property right created in water is a usufructory right.  These use rights arise in context of the prior appropriation doctrine, which is the predominant form of water law in the western states.  Under this doctrine, water rights are created when a user diverts surface water for a beneficial use.  Seniority is granted based on the concept of “first in time, first in right” so that the first appropriator from a surface water source has rights to the water that are senior to subsequent or junior appropriators.  Thus, during a drought, junior appropriators are denied access to water to satisfy the water rights of the more senior appropriators based on the order of priority.  The property right to water in a prior appropriation system “is not a right to specific water itself, but rather a right to divert a quantity of water, in accordance with one’s priority” (Corbridge and Rice 1999, 30).  Although water rights are not permanent, water rights continue ad infinitum unless they are abandoned or forfeited for failing to divert the water and make beneficial use of it, either due to non-use or waste.  Beginning with Wyoming in 1890, every prior appropriation state except for Colorado, which has a system of special water courts, has replaced common law adjudications with administrative permitting systems to grant water rights to users, to adjudicate abandonments and forfeitures by users, and to review the transfer of water rights among users (Morriss 2001).  
The transfer of irrigated farmland and its associated water rights from one farmer to another farmer who will continue the historical use does not normally trigger the requirement for state review and approval (MacDonnell 1990).  However, a transfer of a surface water right, especially from an agricultural use to other uses, occurs in the context of a change in that water right, either a change the point of diversion, the time of diversion, the place of use, or the type of use.  Whenever such a change occurs, the use holder usually must first receive approval from the state by submitting an application with the administrative agency and following the statutorily mandated procedures.  Once an application is filed, notices are published or mailed and opponents can protest the change in the water right.   “The major issues that arise in transfer cases are the validity of the original right (e.g., has it been abandoned?), the extent of the right – especially the quantity of water historically used, and whether the transfer will cause injury to other water rights” (MacDonnell 1990).  These issues reflect the nature of water as both a natural resource and a social resource and the interdependencies created among holders of use rights by the prior appropriation doctrine (Libecap 2005).  
The historical use doctrine recognizes that junior appropriators rely on both prior filings and adjudications by senior appropriators as well as the facts on the ground.  Allowing junior appropriators to object to the amount of water to be transferred because the senior appropriator proposing the transfer has not historically used all of the water right or has wasted water protects the expectations and use rights of the junior appropriators.  “Early appropriations…were frequently in excess of actual need because there was no administrative system to police the amounts claimed” (Sax et al. 2000, 236).  “Hence, the fundamental purpose of the change proceeding is to ensure that the true right – that which has ripened by beneficial use over time – is the one that will prevail in its changed form” (Santa Fe Trail Ranches Property Owners Association v. Simpson, 990 P.2d 46 (CO 1999)).  
The no injury rule followed in all western states requires the state to prohibit a change to a water right if the change will injure junior appropriators.  The potential for injury arises because irrigation efficiency in the western states stands at about 50% and downstream junior appropriators rely on the return flow, which is not part of the transferor’s historical use, to satisfy their water rights (Tarlok et al. 2002, 232).  
If a particular quantity of water is being used over and over, the value of that water is its worth not just to the first user, but to all users.  If the price just exceeds the value of the water to the first user, the transfer may be inefficient.  The injury to the junior appropriators who are now without water may exceed the marginal benefit of the water to the city.  By protecting junior appropriators, the law “internalizes” that injury and forces the buyer to take it into account (Sax et al. 2000, 233).  
Thus, the no injury rule recognizes the property rights of junior appropriators as use holders of water rights even though senior appropriators have higher priority rights.  

Given the economic incentives for junior appropriators to protest changes in water rights to increase the amount of available water and given the complex legal, historical, and technical issues that have to be resolved to determine historical use and noninjury, statutory transfer proceedings involve high transaction costs.  These transaction costs include the out-of-pocket costs for attorneys’ and expert witness fees, haggling during informal negotiations prior to the administrative hearing or the appeals, holdout problems that increase with the number of junior appropriators objecting, and the opportunity costs of time since “the average processing time [for a transfer] appears to range from six months to one and one-half years (with controversial transfers occasionally taking up to several years) (Thompson 1995, 705).  The transaction costs are borne most heavily by the transferor since the initial burden of proof is on the transferor to demonstrate that the water right has not been abandoned or forfeited in whole or in part and to calculate the historical use and return flows in order to prove the lack of harm to downstream junior appropriators.  These transaction costs become a de facto tax on the transfer of water rights and the uncertainty of the outcome creates a chilling effect that deters water right holders from even initiating a transfer (Ruml 2005; Hennessy 2004).  A study of statutory transfer proceedings in Colorado and New Mexico involving various-sized transfers “revealed costs that ranged from a few hundred dollars to almost $50,000,” or an approximate cost increase for smaller transfers of 20% since smaller transfers do not have the scale economies that allow the transaction costs to be spread over a larger number of acre feet of water (Thompson 1993, 705).  Although substantial, these transaction costs can be seen as a necessary part of the definition of property rights because of the return flow issue.
The transaction costs of water marketing have been expanded, however, by incorporating a general public interest requirement into the statutory transfer processes. Originally the concept of the public interest, which is inherent in state statutes and constitutions that declare the state the owner of all water resources, was primarily a way of protecting the property rights of downstream users or junior appropriators. The expanded public interest standard, however, creates new exclusion rights separate from use rights, thus leading to an anticommons problem in the transfer of rights. 
Initially, the expanded concept of the public interest was incorporated into the appropriation statutes of western states.  For example, in an appropriation hearing for a new water right in Idaho, whether or not protested by third parties, the administrative agency “may reject such application and refuse issuance of a permit therefore, or may partially approve and grant a permit for a smaller quantity of water than applied for, or may grant a permit upon conditions” if the proposed use “will conflict with the local public interest,” where the local public interest is defined as “the interests that the people in the area directly affected by a proposed water use have in the effects of such use on the public water resource” (Idaho Code §§ 42-202B(3) and 203A(5)(e) (2007)).  The Idaho Supreme Court noted that “[p]ublic interest provisions appear frequently in the statutes of prior appropriation states of the West, but are explicated rarely” (Shokal v. Dunn, 109 Idaho 330, 707 P.2d 441 (1985)).  Despite this problem, the Idaho Supreme Court determined that the statutory language created an affirmative duty to protect the public interest, including aesthetic and environmental considerations.  In arriving at this interpretation, the Idaho Supreme Court quoted with approval an observation by the New Mexico Supreme Court that the “public interest” should be read broadly to “secure the greatest possible benefit from [the public waters] for the public” (Young & Norton v. Hinderlider, 110 P. 1045, 1050 (N.M. 1910).  
As interpreted by courts, the public interest standard not only creates a broad standard, but also allows multiple third parties to use that standard to veto a transfer of water rights.  In a separate case involving an amendment to a permit for additional points of diversion, the Idaho Supreme Court held that parties without use rights could raise objections under the “local public interest” standard (Hardy v. Higginson, 123 Idaho 485, 849 P.2d 946 (1993).  Idaho is not unique since most western states permit any interested party to file a protest, although the objections by holders of use rights are given greater attention (Sax et al. 2000, 229 fn. 15).  
The incorporation of a public interest standard into statutory appropriation provisions for new water rights is significant for water transfers because of the application of appropriation statute standards to the transfer of water rights.  The Utah Supreme Court held that an individual without any use rights could protest a change application using the public interest standard contained in the statutory appropriation provisions (Bonham v. Moran 788 P.2d 497 (UT 1989)).  At the time of the case, the Utah statutory appropriation provision stated the following:

If the state engineer, because of information in his possession obtained either by his own investigation or otherwise, has reason to believe that an application to appropriate water will interfere with its more beneficial use for irrigation, domestic or culinary, stock watering, power or mining development or manufacturing, or will unreasonably affect public recreation or the natural stream environment, or will prove detrimental to the public welfare, it is his duty to withhold his approval or rejection of the application until he has investigated the matter.  If the application does not meet the requirements of this section, it shall be rejected (Utah Code Ann. § 73-3-8 (1)(e)(1985)).  
At the same time, the Utah statutory transfer provision stated the following:

No permanent change shall be made except on the approval of an application therefore by the state engineer….The procedure in the state engineer’s office and rights and duties of the applicants with respect to applications for permanent changes of point of diversion, place or purpose of use shall be the same as provided in this title for applications to appropriate water (Utah Code Ann. § 73-3-3 (1980)).  
A conservancy district and an irrigation company had received preliminary approval of a change application from the state engineer.  Bonham claimed that his property and nearby property contemplated for use as a public park flooded as a result of the construction of new diversion works for the transfer so that the permanent change application was not in the public welfare.  The state engineer concluded that he was without authority to address Bonham’s claims because Bonham was not a water user and that the state engineer’s authority was limited to investigating impairments of vested water rights.  However, the Utah Supreme Court held that a reasonable interpretation of the text and purpose of the Utah statutes supported the application of appropriation criteria to transfers of water rights, including whether a change of use would “prove detrimental to the public welfare.”  In particular, the Utah Supreme Court feared that a two-step process of filing for an appropriation for one use and subsequently filing a change application for a different use would allow holders of use rights to eviscerate the intent of the entire statutory scheme of protecting the public interest.  
A growing number of western states have codified the public interest standard to apply specifically to water transfers and other changes in water rights (Sax et al. 2000).  For example, since 1985 in New Mexico, water rights can be “severed from the land, simultaneously transferred and become appurtenant to other land, or may be transferred for other purposes, without losing priority of right theretofore established, if such changes can be made without detriment to existing water rights and are not contrary to conservation of water with the state and not detrimental to the public welfare of the state, on approval of an application of the owner by the state engineer” (New Mexico Statutes Annotated § 72-5-23 (2007)).  
New Mexico’s public interest requirement is closely associated with a lawsuit over an application to transfer water from agricultural irrigation to a commercial, recreational use (Sleeper v. Ensenada Land & Water Association, 760 P.2d 787 (N.M. Ct. App. 1988).  Tierra Grande, Inc. and Penasco Ski Corporation dammed a creek to create a recreational lake for a ski resort in violation of state law and were required to breach the dam.  The developers then contracted to purchase land and appurtenant surface water rights from two local property owners to create the lake, subject to obtaining the approval of the state engineer to the change application.  The Ensenada and Park View Ditches used water from the same source to water stock in the spring, to fill irrigation reservoirs for use in summer, and to fertilize the soil with its historically high silt content.  The Ensenada Land and Water Association protested the transfer alleging that it would impair existing rights and would be contrary to the public interest.  As in Utah, the New Mexican statutory appropriation provisions had a public interest requirement while the statutory transfer provisions did not, and, as a result, the state engineer refused to hear evidence that the transfer was contrary to the public interest.  
On appeal, the state district court reversed the state engineer’s decision on public interest grounds because the ski resort would only create a few menial jobs for local inhabitants and because the proposed development would erode the community’s agricultural subsistence economy, which was central to the northern New Mexico culture.  The New Mexico Court of Appeals reversed the district court because the statutory transfer provisions did not contain a public interest standard.  However, between the decisions of the two courts, the New Mexico legislature amended the statutory transfer provisions to specifically include a public interest requirement (Dumars and Minnis 1989; Brownlee 2002).  
Incorporating a public interest standard into statutory transfer provisions further increases transfer costs and increases the risk that an anticommons will develop.  Public interest standards allow third parties who do not hold property rights in water to protest a transfer of water rights.  The sheer number of individuals and entities who are able to file a protest along with the broad and usually undefined nature of the public interest standard that forms the basis of the protest only increases the time and costs of a process already fraught with transaction costs.  By giving these exclusion rights to third parties who do not hold use rights, water law is making the transfer of water rights from traditional agricultural uses to higher value municipal, industrial, and environmental uses even more difficult and unlikely.  
B. Mutual Companies and Irrigation Districts
The delivery of water to farmers for irrigation has not been a simple matter in the American West.  The economies of scale that existed to provide irrigation infrastructure meant that the optimal size of an irrigation facility was much larger than the optimal size of a farm.  Bretsen and Hill (2007) report that in 1920 the number of irrigated acres per irrigated farm was 83 while mutual irrigation companies averaged 1,889 acres and irrigation districts were, on average 9,510 acres.  
The high degree of asset specificity in irrigation infrastructure and the number of farmers who receive their water from a single irrigation organization would lead, according to standard transaction costs theory, to vertical integration (Klein, Crawford, and Alchian 1978).  However, the data presented above on the optimal size of the irrigated farm and the irrigation organization meant that in the American West alternative organizations had to evolve in order to solve the transaction cost problems of organizing irrigation.  Two primary forms evolved that are relevant for the discussion of water markets as a tragedy of the anticommons – mutual irrigation companies and irrigation districts.
  
General incorporation statutes were passed in all of the states in the nineteenth century and these became the basis for mutual irrigation companies.  The corporate governance of a mutual irrigation company consisted of shareholders who elected a board of directors that provided management supervision for the organization.  Most mutual irrigation companies were not-for-profit since their sole function was to provide an organizational vehicle by which farmers could overcome the transaction cost problems of providing irrigation water to their farms.  Shares of stock in the corporation were distributed to the shareholders in accordance with the articles of incorporation and by-laws.  Each share of stock usually represented a right to water service and the delivery of a specified quantity of water (Hutchins 1929, 13).  In 1920 incorporated mutuals were responsible for over 35% of irrigation in the seventeen western states.  Although the total acreage irrigated by mutuals was approximately the same in 1978, other forms of irrigation had increased enough that they only represented 16% of acres irrigated by that date (Bretsen and Hill 2007, Table 1). 

Mutual companies were organized almost exclusively as a farmer initiated institution and were designed as a means for farmers to cooperate to provide for the delivery of water to their agricultural lands.  Since most of the mutuals were organized by 1920, there was almost no thought that the water would ever be more valuable for uses other than raising crops by the farmers who were members of the mutual corporation.  Therefore it is not surprising that the rules governing operation of the mutual were designed almost entirely to deal with intra-organization transfers.  This means that several institutional provisions of mutual irrigation corporations make it difficult for individual members to transfer any of their water rights outside of the organization.  
In the first place, in many cases the individual stockholder does not hold the water rights, but rather they are held by the mutual company (Gardner 1985).  Since the farmers are the shareholders in the mutual company, in some ways one could argue that it is a moot question whether the mutual company holds the water rights or the farmers.  However, most of the mutual companies also provided decision rules for any transfer of rights when they were incorporated.  In many cases these require an approval by the majority of voting stock (Gardner 1985, 357).  In theory, there is no reason why the members of a mutual company should necessarily vote against a transfer of a portion of the water out of their use to a municipal or alternative use.  Nevertheless, equity issues loom large when a farming community votes on a water transfer and it can be difficult to secure a majority approval for any transfer of water out of the company.

Perhaps more important than community sentiment are the actual rules of incorporation that a mutual operates under.  In some cases these specify that there will be no transfer of water outside of the mutual organization and in others the articles of incorporation create an inseverable appurtenance (Corbridge and Rice 1999, 286), which means that the shares of stock and hence the water rights are appurtenant or “attached” to the land.  Appurtenance made sense when water was used almost exclusively for irrigating farm land within a particular agricultural area since it served to limit transfers to outsiders who were not a part of the agricultural community.  But with the increasing differential in the value of water for municipal uses compared to agriculture, the operating rules of mutual companies and the ways in which rights were formulated and assigned has meant that any transfers out of mutual organizations has been difficult.

Irrigation districts are another institutional innovation that provided irrigation water in the West. Irrigation districts differ from mutual companies in that the districts have the power to tax land within the district to support irrigation infrastructure. Today they are responsible for approximately one-fourth of water delivered to irrigated land in the seventeen western states (Bretsen and Hill 2007, Table 1).  In 1887 California passed the Wright Act, which was the first legislation that allowed farmers to form a taxing district to support the construction and operation of irrigation facilities.  Table 1 shows the rapid increase in irrigation districts in each of the seventeen western states after the passage of enabling legislation in that state.  By 1928 there were 801 districts, varying in size from a few hundred acres over 500,000 acres (Hutchins 1931, Table 3).  
There were several features of irrigation districts that made them uniquely suited to the further provision of water for farmers.  In the first place, they were farmer initiated since each district was the result of a petitioning process. In that process farmers who wanted to construct, or in some cases take over bankrupt irrigation facilities, could ask for the formation of an irrigation district.  Each state specified particular voting rules for the establishment of the district and, once the district was established, it had the power to tax, issue bonds, and use the power of eminent domain (Leshy, 1983).  The power to tax and issue bonds was important for overcoming free riding problems when irrigation facilities were constructed and their popularity indicated that most farmers found them a useful organizational tool for overcoming the transaction costs of irrigation provision.  The fact that the approval rate was over 90% in irrigation district formation elections in California indicates that farmers saw the district as a useful mechanism for reducing transaction costs (McDevitt 1994, Table 3.4).  The high rates of a “yes” vote for the formation of districts also meant there also must not have been a substantial fear of the use of the taxing power of the district to inappropriately impose costs greater than benefits.
Like the mutual company, the irrigation district was formed with the single purpose of providing a mechanism for the delivering water to farmers.  Hence it also contained institutional provisions that were not particularly well suited for transfers once water became more valuable outside of the district. In most irrigation districts, the district itself owned the water rights (Hutchins 1953, 49).  This legal formulation was seen as a way of holding the water rights in a form that could easily be transferred for the benefit of the land owners within the district. In many cases, the water rights, even though held by the district, were appurtenant to specific tracts of land (Hutchins 1953, 49).  
All of the above means that any present day transfer of water by a member of an irrigation district is subject to a complex set of decision rules and a complicated adjudication process to determine whether the farmer even has a clear enough water right to enable him or her to transfer it to a user outside of the district.  In some districts voting is on the basis of one vote per water user; in others it is apportioned by the amount of water used or the amount of acres irrigated. These different decision rules have a substantial impact on the way that water transfers take place (De Young 1982; McDowell and Ugone 1982).  Where voting rules enable all water users to have a vote it may be difficult for a person who holds a substantial enough water right to justify the transaction costs of transfer to a municipal or industrial use to secure permission to carry out such a transaction.  For instance in the Imperial Irrigation District (IID) the one person-one vote voting rule made it time consuming to gain approval for a transfer of water from the IID to the Metropolitan Water District.

In some states irrigation districts have actually been given stronger powers than those which existed under their original enabling legislation. For instance in Arizona an irrigation district can stop the transfer of any water within its particular drainage (Glennon, et al. 2006).  This, of course, gives a substantial veto right to an irrigation district over water transfers, even those by individual water rights holders who are not part of an irrigation district and may find it profitable to sell their water to a non-agricultural user.  
C. The Bureau of Reclamation 
As discussed in the previous section, throughout the latter part of the nineteenth century there was substantial private effort to establish irrigation projects in the American West.  That was followed by the passage of statutes that enabled irrigation districts to form and by 1900 there were 7.5 million acres irrigated in the seventeen western states (Wahl 1989, Table 1-2).  However there was still substantial pressure for federal involvement and in 1902 Congress passed reclamation legislation. Funding for the reclamation project was to come from the sale of public land in the sixteen western states with arid land (Gates 1968, 655).  
Although the original intent was to provide irrigation water directly to farmers, this proved impractical because of high transaction costs and in 1922 Congress authorized the Secretary of Interior to contract directly with irrigation districts (Leshy 1982, 345).  In 1926 Congress eliminated the possibility of the Bureau delivering water directly to farmers when it required that irrigation districts be the only entity that could enter into a contract with the federal government to receive irrigation water (Leshy 1982, 360).
  
By 1929, the Bureau of Reclamation had invested enough money for irrigation projects that the funds invested were 67% of the total bonds that had been sold by irrigation districts up to that point (Bretsen and Hill, 2007). The Bureau of Reclamation has become an important supplier of water throughout the West, with 20% of the irrigated acres in the seventeen western states receiving at least some portion of their water from Reclamation projects (Benson 1997, 364).  Most of the water from the Bureau of Reclamation projects goes to agriculture.  A 1996 study by the Bureau found that 85% of reclamation water is used for irrigation (Benson 1997, 364).

Because of the heavy involvement of the Bureau of Reclamation in irrigation in the American West, many potential transfers of water from agriculture to non-agriculture use involve the Bureau.  Unfortunately, the role of the Bureau in transfers of any water that it has provided to farmers through irrigation districts is unclear.  The Bureau does not have administrative guidelines that govern water transfers and the Supreme Court rulings on various issues involving Bureau of Reclamation water do not provide a consistent understanding of the role of the Bureau in transfers. 

There are several reasons for the lack of clarity as to whether the Bureau of Reclamation has to give its approval for transfers of any water from Bureau projects. In the first place, Bureau water is often mixed with water from other sources since many Bureau projects provided water to already existing irrigation organizations.  Since these organizations were delivering water to farmers, the addition of Bureau water confuses ownership issues.  In the words of Reed Benson (1997, 367) “the entire package of rights in reclamation project water can be thought of, as with other property rights, as a ‘bundle of sticks.’  In most states, the sticks of the project water bundle are divided among at least four entities, the federal government, the state, the district, and the end user.”  Even more confusing is that the rights of each of these entities are not the same across space and time. This means that detailed investigation of each case is necessary in order to determine who has what decision-making power with respect to transfers.  This lack of uniformity also means a greater probability of lawsuits since there are precedents, many of them conflicting, in terms of transfers and the right to approve or disapprove of transfers.

In the western states, the actual property right to water belongs to the states with individual users only having usufructory rights.  Generally, Congress has deferred to state laws with respect to water rights (Benson 1997, 375). Section 8 of the 1902 Reclamation Act specifically expresses the intention of the federal government to respect state rules governing water use.  Nevertheless, the Supreme Court has not interpreted this deference to state law as meaning the Bureau of Reclamation has no control over how its water is used.  Therefore, when it comes to transfers of project water, the Bureau still maintains at least some decision-making authority.

Part of the authority of the federal government over water transfers comes not from the actual ownership of water rights by the Bureau of Reclamation, but because of the fact that water is delivered under contract to irrigation organizations.  These contract rights, although not the same as a property rights to water, do limit the rights of water users to engage in transfers (Benson 1997, 397).  

One of the major contractual restrictions comes from the Reclamation Project Act of 1939.  This Act permits the Secretary of the Interior to contract for water delivery to municipal and industrial uses so long as those contracts “will not impair the efficiency of the project for irrigation purposes” (quoted in Wahl 1989, 149).  The ambiguity of the term “impair the efficiency” means there is a great deal of uncertainty as to whether a transfer of project water is legitimate or not.  Of course that leaves a great deal of opportunity for lawsuits since those who object to the transfers can sue, arguing that the efficiency of irrigation has been impaired.  

Other unclear provisions in the enabling legislation for reclamation projects make transfers difficult.  Most project authorizing legislation specifies, at least in a general way, a geographical area that the project is designed to serve (Driver 1988, 26-18).  This means that many potential transfers may run into boundary problems in that water that is transferred from agricultural to other uses may violate the original boundary provisions.

Of course most water transfers are driven by the opportunity for participating individuals or groups to profit from a mutually agreed upon trade.  The owner or quasi-owner of the water right expects to made better off by either leasing or selling that right to another user and that user is willing to make the purchase because of the value of the water in an alternative use. Richard Wahl (1989) has examined the specific provisions of thirty four contracts to understand more fully the implications of contractual provisions.
  He finds that fifteen of the thirty four contracts put some sort of restrictions on any income that is generated from water resales by those receiving the water.  Six of the thirty four clearly specify that profits cannot be made until complete repayment of financial obligations to the Bureau has been met.  Since, in most circumstances there is a very large remaining obligation to cover costs incurred in the original construction and ongoing operation of the project, this means there is little reason for present water users to consider a water transfer.
  
In the contracts examined by Wahl most of them also expressed some sort of limitations on the end use of water, with eleven of them specifying only a single use of that water (1989, 167).  Again, these sorts of restrictions make transfers more difficult, and if they do occur, open up the Bureau to lawsuits for violating the end use restrictions.  

Finally, most of the contracts between the Bureau of Reclamation and water users specify that the Bureau is not liable for water shortages that may arise from any underlying cause (Benson 1997, 399).  This means that if the Bureau reallocates water from irrigation users to other uses in order to satisfy particular competing demands, such as the Endangered Species Act or the National Environmental Policy Act, there is no actionable impairment of the water rights of the original users.  This, of course, dramatically lessens the security of any property rights to water which farmers may think that they hold and also means that they have a much less valuable right to transfer to other users.   If their water right is not secure or does not represent a fixed amount of water, it is unlikely that transfers will be as likely to occur.  
When water deliveries were reduced to 50% of the contracted supplies during 1993 in the San Joaquin Valley of California, members of the Westlands Water District claimed the contractual obligations had been reduced.  However, in O’Neill v. United States (50 F.3d 677 (1995)), the Ninth Circuit Court of Appeals held that the United States had not breached its contract to Westland’s water-users since the requirements to meet environmental needs trumped the contractual provisions (Gray 2002, 18).  In a period of rising amenity values it may make sense to transfer water from agricultural to environmental uses. However, doing this through regulatory decree rather than through a formal transfer means that greater uncertainty is introduced into the transfer process. It also means there is more of a likelihood that the multiple claimants upon the water resource will prevent water from going to its highest valued use.  

In summary, it would seem that in order for any transfers of Bureau water to be legitimate, those transfers would have to have the approval of the Secretary of Interior (Driver 1988, 26-9; Wahl 1989, 157).  This also means that the Bureau generally has the right to refuse any district or end-user requests to reassign water deliveries to another party so long as any Bureau of Reclamation water is involved.  This, along with the uncertainty introduced by the numerous provisions specifying the use to which water will be put, the boundaries of the project area, the possibility that the efficiency of irrigation has been impaired, and the potential competing claims from environmental uses means that any transfer that is approved has the potential for being litigated in the court system.  Therefore, any water users who are drawing upon Bureau of Reclamation projects face another barrier in their attempts to carry out a transfer of that water.  

D. The Public Trust Doctrine
The public trust doctrine provides a judicially-enforced means of creating exclusion rights separate from use rights that can potentially discourage voluntary transfers of water rights from lower to higher value uses.  The anticommons created by the public trust doctrine arises for two reasons. First, the doctrine expands the number of individuals and entities who can object to a transfer. Second, the doctrine arms these litigants with additional arguments to employ against the transfer beyond the traditional arguments of historical use and noninjury to downstream junior appropriators.  
The public trust doctrine has its origins in Roman law and English common law.  In both legal systems, the assumption was that the sovereign, whether the Roman emperor, the English king, or the Parliament, owned all tidal lands up to the high water mark.  In England waters affected by the tide became the definition of navigable waters because most navigable waterways were tidal.  
Along with the assumption of sovereign ownership, three types of interests in navigable waters and submerged lands were recognized: the jus publicum as the common right of unobstructed navigation, commerce and fishing in navigable waters; the jus privatum as all private interests in these lands and waters, whether acquired by custom and usage, prescription, or a conveyance from the sovereign; and the jus regium as the sovereign’s powers to regulate navigable waters and submerged lands on behalf of the public (Huffman 2007).  After the United States won its independence from Great Britain most states adhered to the English common law system of jus publicum, jus privatum, and jus regium, subject to two modifications made by American courts in the nineteenth century.  
First, the scope of the public trust doctrine was expanded when it was adapted to the topographical and hydrological conditions in North America.  Since many navigable waters in North America are not tidal, the English common law system was applied in most states to all waters that were historically subject to navigation.  Second, the nature of the public trust doctrine was changed by nineteenth century American judicial interpretations of the jus publicum.  Under English common law, the jus publicum and the rights it granted to the public of navigation, commerce, and fishing on tidal waters existed whether the land was owned by the sovereign or was part of the jus privatum (Huffman 2007).  The jus publicum simply reinforced an evidentiary presumption against the creation of the jus privatum, but this presumption could be overcome by clear evidence of title, such as an express grant from the sovereign.  However, under American law the jus publicum became linked to state ownership of the lands beneath navigable waters, so that it was no longer associated with the common law rule of evidence but was an attribute of state sovereignty and title (Huffman 2007).    
Twentieth century judicial interpretations of the public trust doctrine have also expanded its scope in several different ways.  First, the public trust doctrine’s historical tethering to navigable waters has been loosened.  For example, the Montana Supreme Court in a case involving public access rights held “that, under the public trust doctrine and the 1972 Montana Constitution, any surface waters that are capable of recreational use may be so used by the public without regard to streambed ownership or navigability for nonrecreational purposes” (Montana Coalition for Stream Access, Inc. v. Curran, 210 Mont. 38, 53, 682 P.2d 163 (1984)).  The California Supreme Court used the public trust doctrine to reduce appropriative water rights by limiting the water diverted from both navigable waters and on-navigable tributaries of navigable lakes and streams that comprised Mono Lake basin (National Audubon Society v. Superior Court, 33 Cal.3d 419, 435, 658 P.2d 709 (1983)).  
Second, the scope of the jus publicum subject to the public trust has been expanded.  For example, while the United States Supreme Court used broad rhetoric to describe the public trust doctrine in Illinois Central Railroad Co. v. Illinois, the Court ultimately stated that “[t]itle to lands under the navigable waters…is a title held in trust for the people of the State that they may enjoy the navigation of the waters, carry on commerce over them, and have liberty of fishing therein freed from the obstruction or interference of private parties (146 U.S. 387, 405 (1892).  However, through more recent judicial decisions, the public trust has evolved from a doctrine addressing navigation and commercial issues to one that also addresses ecological and recreational issues.  The California courts have recognized that the public trust includes “the preservation of [tide]lands in their natural state” (Marks v. Whitney, 6 Cal.3d 251, 491 P.2d 374 (1971)), “non-consumptive or ‘instream uses,’” (United States v. State Water Resources Control Bd.,182 Cal.App.3d 82, 103 (1986)), and “the people’s common heritage of streams, lakes, marshlands and tidelands” (National Audubon Society v. Superior Court, 33 Cal.3d 419 at 441(?)).  
The sum total of all these changes has been to convert the original jus publicum and the common rights it granted to the public for limited purposes on navigable waters into a judicially enforceable public interest standard that can be invoked by a large number of individuals and special interest groups to enforce a broad spectrum of uses involving a variety of waterways.  Under the modern public trust doctrine, the state is the trustee of this broadly conceived public interest in water as the owner of the water pursuant to constitutional and statutory declarations that are common in the western states.  The public trust becomes an affirmative standard imposed on state legislatures and administrative agencies to use their police powers, either on their own initiative or when directed by a court in response to litigation initiated by exclusion rights holders, to protect this public interest against the private rights of use holders.  
A transfer of water rights becomes the catalyst under a prior appropriation system to determine if the diminished quantity of surface water due to diversions for private water rights violates the public trust.  The statutory transfer provisions set the stage for a public trust review by requiring that notices be sent to exclusion rights holders and by creating a forum for exercising those rights.  While the jus publicum originally represented easement-like common rights held by the public as a whole that were exercised through the legislature, under the public trust doctrine the jus publicum has become “individual rights held in common by all citizens and enforceable by each citizen acting on his personal behalf (like a tenancy in common)” (Huffman 2007, 43).  As a result, under the public trust doctrine a large number of citizens without use rights have standing to block the transfer of water rights.  
Further, the transaction costs of settlement are increased as the number of potential exclusion rights holders increases and the ability to enforce a private settlement without encountering objections decreases (Libecap 2006, 13-14).  Just as the grant of an appropriative water right is no longer a ministerial act for state water agencies in states adopting the modern public trust doctrine, the transfer of a water right for these agencies becomes even more complex under the state statutory procedures and the no-injury rule.  As the California Supreme Court noted in the Mono Lake case, plaintiffs are not limited to arguing that diversions are not “reasonable or beneficial,” but “can rely on the public trust doctrine in seeking reconsideration of the allocation of the waters of the Mono Basin” (National Audubon Society v. Superior Court, 33 Cal.3d 419 at 452).  The end result is an anticommmons in which exclusion rights prevent the exercise of use rights and lock water into lower valued agricultural uses rather than allowing voluntary transfers into higher value municipal, industrial, and environmental uses.  
IV. A Case Study –Imperial Irrigation District Transfers
California is a good test case for the efficacy of water markets and for the argument that the tragedy of the anticommons exists in those markets. The state was one of the first to engage in large scale irrigation projects and 80% of developed water is used in agriculture (Haddad 2000, 3). Population growth has also been rapid in the state, particularly in the southern, more arid part so water has become much more valuable for municipal use than in farming. The fact that people in cities in Southern California pay 100 times more for water than farmers in the Palo Verde Valley is one measure of the potential gain from water transfers (Haddad 2000, 66).
The Imperial Irrigation District (IID) uses large amounts of water that both Los Angeles and San Diego and their surrounding areas want to control. The IID was formed as an official irrigation district in 1911 and in 1928 gained more water when the All American Canal was constructed. The district, the nation’s largest, delivers water to 495,000 acres of cropland and 25,000 acres of towns and parks (Haddad 2000, 70). It also generates power that is sold to 45,000 customers. The water rights held by the district are complex. The Imperial Irrigation District is actually third in line in terms of entitlements to Colorado River water, with earlier rights held by the Palo Verde Irrigation District and the Yuma Project Reservation District. However, the IID has generally been able to claim 2.8 million acre feet a year, partly because it has first priority on water flowing through the All American Canal, one of the major diversions of the Colorado River. This claim is less clear than it might appear, however, because the Bureau of Reclamation governs Lake Mead and releases from Lake Mead pass through the All American Canal and eventually are received by the IID.
The first significant transfer of water out of the IID was initiated in 1985, when the Metropolitan Water District negotiated a forty year agreement to receive 100,000 acre feet a year, with the price set at $100 an acre foot for the first ten years (Haddad 2000, 75). However, the IID governing board refused to approve of the contract and it wasn’t until 1989 that a final agreement was reached (Turlock 2002, 361). The water transferred was to come from conservation measures undertaken by the IID, since the beneficial use doctrine, as interpreted by the California courts, meant that the only water available for transfer was that which was excess. (Sax 2000, 147-151). This interpretation has serious implications for water transfers, since it means that a farmer does not have a right to transfer water unless it is ruled excess. Thus there is little incentive to move to more efficient use of water, for instance drip irrigation, because doing so will simply reduces the user’s rights (Sax 2000, 151).

The 1989 agreement is seen by some as a win-win situation and as a model for future water transfers (Tarlock 2002, 362). But local opposition to the transfer arose soon after the agreement was reached and it took an additional “five years of negations, three agreements, and a side letter from the MWD related to water banking” to make the original agreement work (Haddad 2000, 85). “Although the IID-MWD agreement is hailed as an important example of a water-market transaction, in its details one finds complex arrangements involving substantial risks for both sides and numerous security features. . . Ultimately, no water rights transfer ever occurred” (Haddad 2000, 92).
In 1995 the San Diego County Water Authority (SDCWA) began to negotiate with the IID for the transfer of water from agriculture to municipal and industry use. This transfer was complicated by the fact that San Diego had no way to transport the water unless the Metropolitan Water District agreed to the use of its canals for that purpose (Zetland 2007, 4). Originally the MWD agreed to deliver the water for $141 per acre foot (Sax 2000, 646) but by the time the final agreement was reached SDCWA was paying $250 for delivery and another $250 for the purchase of the water.

In 2003, after eight years of negotiation and appeals to the state government for subsidies and clarification of the rules surrounding water rights, agreement on delivery of water from IID to SDCWA was reached.  However, it was the direct involvement of the federal government through the Secretary of the Interior that finally forced agreement. Secretary Norton threatened to cut California’s share of Colorado River water by 11% if the IID didn’t agree to move water to San Diego (U.S. Water News Online, February 2003). The threat was based upon the claim of the Interior Department that it could take away IID water because it wasn’t putting all of it to “reasonable and beneficial use” (U.S. Water News Online, February 2003). 
With the real possibility that water would be lost the IID finally agreed to the water transfer. However, in order to make the deal work the state provided a subsidy of $235 million. Also, both the public interest and the public trust doctrines created enough uncertainty about the clarity of rights that the SDCWA and the IID each contributed $10 million to a fund to mitigate third party effects.
 Third party effects are notoriously difficult to define and the concept has no clear principle for determining who should receive compensation and for what amount. Almost anyone in Southern California could claim they were affected in some way by water transfers from IID to SDCWA, either positively or negatively. Furthermore, despite the fact that $20 million was allocated to cover the impact of transfers on individuals or firms who were not part of the agreement, a comprehensive study found than the net impact was actually a net gain to third parties of $1.1 million (Sundig et. al. 2004, 35).

The process of transferring water from the IID to municipal uses is a prime example of the tragedy of the anticommons. In this case the tragedy did not extend to complete obstruction of the transfer, but that was only because there was an enormous difference between the value of water in agriculture and in municipal and industry use. Even so the process was long, arduous and costly.  Furthermore, the transfer is still subject to lawsuits that may make fulfillment of the terms of the agreement difficult. In September of 2006, in response to a suit brought by environmentalists and Mexican agricultural interests, the Ninth Circuit Court of Appeals stopped the lining of the All American Canal. The lining was to prevent seepage and was an important part of the water conservation activities necessary to release water to the SDCWA (U.S. Water News Online, February 2003).
V. Conclusion

The tragedy of the anticommons, a situation where several entities have the right to exclude new uses of a resource, explains an economic anomaly. In the face of increasing demand for water for urban and environmental uses in the western United States water transfers out of agriculture have been fewer than one would expect based on price differentials, and most of those that have occurred have required extensive negotiations.
 There also exists the potential for lawsuits that will negate any transfer contracts.

The multiple exclusion rights are the result of the evolutionary path of water institutions and the expansion of certain legal doctrines, such as the public interest doctrine and the public trust doctrine. Those doctrines were originally quite limited and had the effect of protecting the property rights of people who used navigable waters and who depended on return flows from other irrigators. The efforts to recognize the increased value of non-agricultural water could have been directed to better measuring rights through more precise quantification of the actual nature of the right and the amount of return flow. Instead the path has been one of increased ambiguity as to the legal standing of a water right. Along with this ambiguity came increased claims of legal standing in water transfer disputes.. Both the public interest and public trust doctrines, as presently interpreted, present a wide variety of opportunities for numerous parties to claim injury from a water transfer.
To further complicate matters, the rules governing the operation of mutual companies and irrigation districts were designed to facilitate intra-organization movement of water, but also made transfer outside of the organization difficult. The Bureau of Reclamation was created explicitly to deliver water to agriculture so the rules governing transfer of Bureau water are ambiguous and replete with veto opportunities. Thus it is accurate to say that in water markets “’[a]nticommons’ is a useful metaphor for understanding how and why economic value can disappear into the ‘black hole’ of resource utilization” (Buchanan and Yoon 2000, 2).
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Irrigation Districts Formed in 17 Western States to December 31, 1928, by Years
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	3
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	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3
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	3
	1
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	9
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	1
	1
	2
	(a)
	 
	 
	 
	 
	 
	 
	 
	 
	6
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	2
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	8
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	(a)
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	5
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	7
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	(a) 1
	(a) 6
	 
	 
	 
	 
	41

	1910
	 
	 
	 
	 
	2
	3
	 
	18
	 
	1
	2
	1
	2
	 
	 
	 
	 
	29

	1911
	2
	2
	 
	 
	1
	1
	1
	9
	1
	3
	1
	1
	1
	 
	 
	 
	 
	23
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	5
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	1
	(a) 2
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	2
	2
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	1
	 
	 
	 
	 
	 
	(a)
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	2
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	2
	 
	 
	 
	 
	 
	 
	29

	1917
	7
	14
	 
	 
	10
	4
	 
	 
	3
	 
	1
	1
	3
	 
	1
	(a)
	(a)
	44
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	8
	8
	 
	1
	8
	4
	3
	 
	1
	 
	3
	1
	 
	2
	 
	 
	1
	40
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	11
	11
	 
	1
	14
	4
	2
	 
	3
	 
	12
	 
	 
	2
	 
	 
	 
	60
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	18
	16
	 
	1
	12
	12
	2
	 
	4
	1
	22
	 
	3
	2
	 
	 
	1
	94
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	14
	3
	 
	 
	2
	3
	 
	1
	2
	2
	6
	 
	5
	2
	 
	 
	 
	40
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	9
	7
	 
	 
	6
	7
	1
	1
	2
	1
	6
	 
	1
	9
	 
	 
	 
	50

	1923
	8
	6
	 
	 
	1
	11
	 
	 
	2
	2
	1
	1
	 
	5
	 
	1
	 
	38

	1924
	7
	7
	 
	 
	 
	2
	 
	 
	5
	2
	1
	 
	 
	3
	 
	 
	 
	27

	1925
	9
	3
	 
	 
	3
	6
	1
	1
	5
	2
	1
	1
	 
	2
	 
	 
	 
	34

	1926
	3
	2
	 
	1
	 
	2
	2
	 
	2
	1
	1
	 
	 
	2
	 
	 
	 
	16

	1927
	5
	3
	 
	 
	1
	 
	 
	 
	4
	3
	 
	 
	 
	2
	 
	 
	 
	18

	1928
	 
	2
	 
	 
	1
	 
	1
	1
	7
	1
	 
	 
	 
	1
	 
	 
	 
	14

	Total
	168
	120
	 
	5
	79
	96
	44
	79
	48
	22
	71
	8
	22
	35
	1
	1
	2
	801


Source: WELLS A. HUTCHINS, IRRIGATION DISTRICTS, THEIR ORGANIZATION, OPERATION AND FINANCING 5, table.tbl. 1 (U.S. Dep’t of Agric. Tech. Bull. No. 254, 1931).

Note (a): Irrigation district enabling statute passed
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� The seventeen western states are Arizona, California, Colorado, Idaho, Kansas, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, South Dakota, Texas, Utah, Washington, and Wyoming.


� It is also relevant for water values that transfers occur on the margin, i.e. the water used in agriculture in a particular location may have a reasonably high average value, but the marginal value of the last amount of water used can be much lower than the average. In the seventeen western states a 5% decrease in irrigation water would result in 24% more water being available for municipalities, and it would only take a 20% decease in irrigation water to double the municipal supply (Huston et. al. 2000, Table 1).





� Buchanan and Yoon show that the loss in economic value from the tragedy of the commons and the tragedy of the anticommons is symmetric. In other words, with a linear demand curve, if there is a finite number of users who do not hold exclusion rights, loss will be identical to that experienced when there is a same number of individuals who have exclusion rights but do not have use rights.


� Smith (2008) argues that the fugitive nature of water leads to a combination of exclusion and governance rules under both the prior appropriation and riparian doctrines. With increasing and disparate demands for water, information costs may be reduced by using more governance rules under a system that starts primarily with exclusion rules, as is the case with prior appropriation. The combination of exclusion and governance rules create what Smith calls a semicommons, where "a pattern of valuable uses requires extensive access by multiple parties" (2008, 476). We find Smith's analysis helpful, especially in understanding how multiple governance rules evolve. However, we use the difficulties of establishing workable water markets as evidence that the development of those governance rules have created an institutional inefficiency - the tragedy of the anti-commons. 





� Commercial irrigation companies were important in the beginning of the irrigation history of the American West, but because of contracting problems between farmers and the irrigation companies they were replaced by the two organizations discussed herein.  By 1978 commercial irrigation companies only provided water to 0.5% of the irrigated acres in the seventeen western states (Bretsen and Hill 2007, Table 1).


� For a more complete discussion of the IID-MWD transfer see the last section of this paper.


� In 1939 this provision was altered and the Bureau of Reclamation was allowed to also enter into contracts with mutual companies (Leshy 1982, 360, fn.72). 


� This is a small sample in that there are over 4,000 water contracts under which the Bureau of Reclamation delivers water to users.  The sample that Wahl uses was “chosen with the assistance of the Bureau’s contracting officials to represent a wide variety of geographic areas and contracting circumstances” (Wahl 1989, 156).


� The original user often has repayment obligations much smaller than would exist for the new user of the water. This is because farmers do not pay interest charges on Bureau of Reclamation debt and farmers are also subject to “ability to pay” legislation. This means that Bureau of Reclamation water delivered to farmers is heavily subsidized (Wahl 1989). If the water is transferred to a non-agricultural use these subsidies cease and the new user must pay a much higher cost for delivery of the water. 


� California has made several attempts to reduce the disincentive for water transfers through statutory revisions (Brewer, Fleishman, Glennon, Ker, and Libecap (2007, 5-6). According to Gray (1996) there is still considerable uncertainty in this area. 


� Third part effects, also known as pecuniary externalites, do not represent an inefficient allocation of resources. Almost all changes in resource allocation in a market economy have some negative effects. Either previous users of a resource have to pay higher prices when a competitor for the resource enters the market, or firms face lower prices for their product with new entrants into an industry. These types of economic change represent an increase in wealth for the economy overall. 


� See Brewer, Glennon, Ker, and Libecap (2007) for a discussion of the increase in transfers over time. 
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