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Anderson, Terry L., MWater Qisis Ending the Policy Drought (Baltinore Johns
Hopki ns Uni versity Press, 1983).

The author di scusses property rights in water and the effect of
adm ni strative controls on the econonics of water allocation, primarily in the
setting of western prior appropriation doctrine. He describes a traditional
resource economics based on central control, cost benefit analysis and w se
managers in a setting where infornation and incentives for behavior are not
enphasi zed and contrasts t hat with a new resource economcs in which
responsibility for opportunity costs is defined through the ©property rights
structure. Instream and third-party externalities are seen to be caused nore by
restrictions on the narket than by the prior appropriation doctrine, and

privatizing instreamflow is the best solution.

G oundwat er nmanagenent and inducing optinmal extraction rates are discussed
at length. Kern County, California, managenent policies are an exanple of
effective allocation and resource protection through narket-like incentives. The
author concludes that water shortages are an institutional problem that society
attenpts to solve by technol ogical neans which generally promote conflict.
Cooperative solutions to the water crisis are possible through a market
institution.

Ander son, Terry L., "The  Market Alternative for Hawaiian \Water," Nat ur al
Resources J. 25, 893-910, Cctober 1985.

The article advocates developing a water narket in Hawaii as that state
addresses the establishment of an agency to «control and regulate its water
resources for the benefit of the people. The historic water allocation process
in Hawaii was based on custons and practices originating with the pre-European
popul ation which by 1959 supported a water rights market system However, in

McBryde Sugar Conpany Vv. Robinson (504 p.2d 1330, 1973) the Hawaiian Suprene
Court ruled that the water belongs to the people of the state for their common
use; in 1985 the US Court of Appeals (Robinson v. Ariyoshi, 753 P.2d 1468, 9th
Cr. 1985) overturned the earlier decision reinstating the earlier water system

and in the interim the Hawaiian constitution had been amended to require a new
water policy. Thus the Advisory Study Conmm ssion on Water Resources was at the
time of this article in the process of drafting alternative water codes for

| egi sl ati ve consi derati on.

The author discusses the pros and cons of a system of transferable rights,
including criticisnse of the market process and the problem areas of third-party
effects, instream flows and groundwater transfers. He also addresses several
aspects of inefficiency and failure of a political adninistration process.

Ander son, Terry L., and Donald R Leal , "Building Coalitions for Wat er

Mar ket i ng, "
J. Policy Analysis and Managenent 8 (3), 432-445, 1989.

The article describes a stylized  hydrologic schematic to denonstrate
nodi fications to water allocation institutions which would inprove protection for
instream flow requirenents. Instream flows and other water uses are either
nonrival (additive) or rival in nature and thus nust be evaluated by different
criteria. Optinmizing water allocation requires that the net marginal value of
a unit of water diverted and not returned to the source equal the sum of the net
mar gi nal val ues  of nonrival , nonconsunptive uses. In order for upstream
transfers of consunptive wuse rights to nake econonmic sense, they nust have
sufficient value to offset the sumof all downstreaminstream val ues.

Water allocation policies in California, Colorado and Montana are discussed
in relation to defining and protecting instream flow val ues. The authors suggest
that if states allow private parties to purchase existing consunptive rights for



instream purposes, innovative contractual arrangements nay overcone the problens
with private provision of public goods.

Bowen, Richard L., James E. T. Mncur, and R chard L. Pollock, "Rent Seeking,
Wealth Transfers and Water R ghts The Hawaii Case,"” Natural Resources J. 31,
429- 448, Wnter 1991.

For nore than 30 years, the state of Hawaii and island of Gahu have been
struggling to resolve the issues inherent in the need to transfer groundwater
from agricultural wuses to urban uses. During this period, the difference in
value between the two uses has increased significantly. This paper discusses the
rent-seeking activity taking place in Hawaii, and develops a nethod to estimate
the unearned rents or scarcity rents which would be transferred to |andowners if
the transfer took the form advocated by the New Resource Econoni cs. The authors
note that potential efficiency gains in water wuse probably cannot be achieved
under government planning and regulation, and conclude that efficiency gains
would be realized by having the state auction the water rights to the highest
bidder with the rights renmaining in the private sector subject to a market
al | ocati on. Bid prices would reflect the scarcity value of the water and rents
woul d accrue to the governnent.

Brajer, Victor, A Church, Ronald Cummings and Phillip Farah, "The Strengths and
Weaknesses of Water Markets as They Affect Water Scarcity and Sovereignty
Interests in the Wst," Natural Resources J. 29 (2), 489-509, Spring 1989.

The authors remark on the "intellectual disarray anbng economi sts over the
desirability of a nmarket as a neans of allocating scarce water resources,” and
then discuss at length the strengths and weaknesses of a narket solution to
resource allocation and a well functioning market. In defining the conditions
for a perfect or well functioning market in western US water (well-defined
property rights, many buyers and sellers, nobile resources, and good infornmation
systens), the article addresses the effects of the 1982 Supreme Court decisions
in Sporhase v. Nebraska and Colorado v. New Mexico on water property rights and
states' proprietary interest. The New Mexico water narket is conpared with the
characteristics of a well functioning nmarket and found far from adequate. The
changes necessary to inprove the nmarket are descri bed.

The authors also discuss the inpact of interstate water narkets on state
economies and planning efforts, and of naking possible the sale of rights to
federal water available through the Bureau of Reclamation which may collapse
water rights values in nmany western basins.

Brajer, Victor, and Wade E. Martin, "Water Rights Markets Social and Legal
Considerations,” Am J. of Economics and Sociology 49 (1), 35-44, January 1990.

Water resource developnent, transfers and use are subject to social and
| egal factors which contribute to uncertainties and externalities which rmay
preclude an optinmal economc condition. Anong the factors is the community value
of water, the argunent that water is not just a comodity but is necessary to the
econonny and social structure of a society, and a threat to the system for

allocating water is a threat to the conmmunal enterprise. The comunity value of
water leads to a divergence between the social and private benefits of water use
and the failure of the narket to achieve a Pareto efficient allocation. Thi s

failure provides a strong argunent for central managenent of water allocation.

Recent court deci si ons denying state ownership of wat er resources,
conflicting legal principles applied by the courts to surface and groundwater
allocation, and the existence of different legal and adnmnistrative systens anong

the states have all hei ghtened the uncertainties of the |legal/institutional
processes. The result of these uncertainties and the emerging recognition of
the comunity value of water is that strict dependence on free market forces may
not lead to an economcally efficient solution. The authors conclude that water

allocation nust be based on an integration of sound economic reasoning into the



conmpl ex forumthat recognizes that water is "different."

Brajer, Victor, and Wade E. Martin, "Allocating a 'Scarce' Resource, Water in the
West," Am J. of Econ. and Soc. 48 (3), 259-271, July 1989.

Water as an econonic good anenable to allocation through markets and as a
"different" resource which cannot be allocated efficiently through markets is
di scussed. Scarcity arises as a result of undercosting water through Iack of
recognition of the hidden overhead cost of federal, state and local subsidies and
projecting demand through sinple linear extrapol ati ons. Scarcity is nore
appropriately defined as excess demand due to wunderpricing and historic reliance
on supply augnentation rather than denand nmnagenent. The authors assert that
municipal and irrigation demand for water is price responsive and can be managed
without significant economic inmpacts to either wurban developnent or agricultural
productivity.

In any groundwater allocation system the need for detailed description of
the  groundwat er resource is paranount and in nost i nstances unavail abl e.
Information would include vyield factors, saturated thicknesses and hydrologic
characteristics, hydraulic properties of alluvial naterials, quantity of water

di schar ged by phr eat ophyt es, armount of rechar ge from irrigation wat er,
relationship of ground and surface water and water quality. Hydrol ogical l y
rel ated ext ernal costs i ncl ude | and subsi dence and gr oundwat er quality

degr adat i on.

Burness, H  Stuart, and Janmes P. Qirk, "Appropriative Wiater R ghts and the
Efficient Allocation of Resources,” Anmerican Economic Review 69 (1), 25-37, March
1979.

The authors briefly conpare the potential for water nmarkets under riparian

and prior appropriation doctrines and then discuss in detail the sources of
allocative inefficiency wthin the appropriation doctrine wunder the sinplifying
assunption that all appropriators have the same profit functions and each acts

to maxi m ze profits. Several propositions are devel oped, including

1. The probability distribution facing any senior appropri at or is
unanbi guously preferred by any potential user to that facing a
juni or appropriator.

2. Gven two identical firns, the one wth senior rights clainms a
larger quantity of water than does a firmw th junior rights.

3. If increasing returns domnate for small clains and if the potential
users of a stream are risk neutral, then the aggregate water rights
at a long run conpetitive equilibrium is less than the maximum flow
of the stream

4. If the marginal cost of adding water clainms is increasing, then
equal sharing is the efficient allocation of «clains and allocation
under the appropriative systemis inefficient.

5. G ven t he above condi tions, t he appropriative system with
conpetitive markets in rights and diversion facilities leads to an
efficient outcone (equal sharing). The price per wunit of water

varies nonotonically wth the seniority of the water supplier; the
price per unit of capacity is constant across firns.

6. At a long run equilibrium equal sharing is a necessary condition for
Pareto optimality and equal sharing can be achieved under an
appropriative systemthrough conpetitive markets in water rights.

Bush, David B., "Dealing for Water in the Wst Water Rights as Commodities," J.
Aneri can Water Wrks Assoc., 30-37, March 1988.




The article describes the various types of water rights transactions which
are becomng comonplace in the western US. in an evaluation of the structure

of energing narkets. Five types of water rights or comodities are defined
riparian, appropriative, use pernmts, entitlements and nutual stocks. The aut hor
di scusses sales, |eases, options and negotiated adjustnents for each type. The
t r eat ment of return flows, i ncl udi ng recovered muni ci pal wast ewat er, and
conserved or salvaged water is discussed at |ength. The author concludes that
western economc prosperity is tied to water rights that nust provide not only
security but the flexibility to accomobdate new uses. This need for flexibility

in the various forns of water rights is reflected in the diversity of energing
mar keti ng systens.

Chan, Arthur H., "To Market or Not to Market Al location of Interstate Waters,"
Nat ural Resources J. 29 (2), 529-547, Spring 1989.

The author discusses the significance of the Sporhase v. Nebraska ex rel.
Dougl as U S. Suprene Court decision (458 U S. 941, 1982) as an extension of the
coomerce clause of the US. Constitution or, nore precisely, its inverse, the
dormant commerce cl ause. The dormant commerce clause is wused to protect "the
national union from being econonmically fragnented and thus weakened by individual
states inposing burdensone nmeasures, such as taxes or tariffs or bans on goods,

which would inmpede commerce (Barnett, "Mxing Water and the Comrerce d ause The
Problems of Practice, Precedent, and Policy in Sporhase v. Nebraska," Natural
Resources J. 24 (2), p.161, 1984)." He challenges the Suprene Court's inplied
belief that a market approach to interstate resource allocation wll strengthen

the national union by discussing in detail the definition and ultinmte purposes
of an econony.

Prof essor Chan uses the federal district court decision in Gty of El Paso
v. Reynolds (563 F. Supp. 379, DNM 1983), which ruled in favor of the right of
El Paso to appropriate groundwater from neighboring southeast New Mexico (over
the objections of the state of New Mxico), to exenplify the adverse consequences
of the Sporhase decision on national union and the rights and powers of each
state to equitable treatnment, participatory freedom and rational planning. He
points out that the Sporhase decision applying the commerce clause to groundwater
allocation is inconsistent wth the Suprenme Court's position on surface water
allocation by equitable apportionnent and ignores the hydrologic reality of the

rel ati onshi ps between groundwater and surface water. Equi t abl e apportionnent as
a form of regulation is consistent with the national unity goals of the commerce
cl ause, whil e interstate mar ket al l ocation of gr oundwat er contributes to

adversarial relationships anong states and di suni on.

Chan, Arthur H, "To Market or Not to Market: Allocating Water Rights in New
Mexi co," Natural Resources J. 29 (3), 629-643, Sunmer 1989.

In light of the judicial decisions in Cty of E Paso v. Reynolds (597 F.
Supp. 694, D.N.M, 1984) and Colorado v. New Mxico (467 U.S. 310, 1984), New
Mexico is facing prospects of losing the right to large quantities of groundwater
to Texas through appropriation and exportation and at the sane tinme is under
intense conservation pressure to nmaintain its present apportionnent of t he

Vermej o River. The author questions whether a water narket is the nost effective
process, exenplified by the case of New Mxico, to reach the highest and best use
when conservation is the wultinmate criterion. The discussion centers on whether

conpetitive markets are inherently efficient, whether they pronote efficiency and
whet her market allocation of water hel ps achi eve soci etal goals.

The <conclusion is that while a conpetitive narket may be an efficient

allocative process for achieving maximum profit/wealth, it is not an efficient
allocative institution for achieving other social goals due to redundancy and
infrastructure dislocation. It is not particularly good or efficient in

achieving community goals such as ecological preservation, species protection,
or welfare pronotion for future generations.



Chri stopher Nunn, Susan, "The Political Econonmy of Institutional Change A
Distribution Criterion for Acceptance of QGoundwater Rules,” Natural Resources
J. 25, 867-892, Cctober 1985.

The author addresses the redistributional effects of and resulting social
resistance to groundwater reallocation proposals. She argues that traditional
econonic analyses which focus on the narket allocation process to attain water
use efficiency have dimnished usefulness because they ignore or discount the
significance of redi stribution resistance, and that efficiency is not an
inportant «criterion in public decisions unless it satisfies the distributional
criteria of the affected comunity.

The article conpares the groundwater w thdrawal history of the Roswell
Basin artesian aquifer, New Mxico, with that of the Texas Panhandle H gh Plains
Qgal lala nonartesian aquifer in a denonstration of the operation of the classic

"prisoners' dilemma,"” in which all irrigators in a comon pool situation can
inmprove over their best independent choice by binding thenmselves to a rule not
to exercise their best choice. In the case of the Roswell Basin, the problem is
the imrediate cost of excessive annual demands on the artesian pressure and the
affected community has been successful in creating a regulatory institution to
redistribute the costs equitably. In the case of the Texas Qgallala aquifer, the
problem is the cost of future scarcity to nonirrigators (municipal and industrial
users) and the affected community of irrigators has been successful in denying
the creation of any regulatory authority that could limt rates of punping or
irrigated acreage. Thus the future scarcity cost of present irrigation will be
paid by Wst Texas cities and the "distribution-of-benefits" condition governs
any prospective rule change. An alternative rule to conserve water for future

hi gh-val ued uses would have to provide irrigators at least as much benefit as the
current absol ute ownership rul e does.

The author concludes that in order to adjust property rules for resource
real | ocation, it is necessary to identify the limts of t he necessary
distribution of benefits and to nake inprovenents that satisfy those paraneters.
Economc analysis in resource policy issues must consider distribution from the
perspective of feasibility rather than equity.

Chri stopher Nunn, Susan, and Helen M Ingram "Information, the Decision Forum
and Third-Party Effects in Wter Transfers,"” MWater Resources Res. 24 (4),
473-480, April 1988.

The authors exam ne the decision-making process for water transfers as it
takes place in different foruns: the market, the legislature, the courts,
special purpose districts, and the admnistrative agencies. The focus is on how
and to what extent each of these decision foruns addresses indirect and nonuser
effects, particularly socio-econonmic inmpacts to the rural donor or seller (area-
of -origin) comunity.

The authors <conclude that all five foruns are biased in the type of
information generated and considered in decision making and that the choice of
optimal forum depends wupon priorities anobng values. Legi slative bodies better
register information about i ndi rect and nonuser inpacts but often distort
information on the direct benefits and costs that are measured by nmarkets. The
authors suggest that negotiation arrangements in which special districts, |ocal

governnents and state agencies have an input to a transfer decision are a
possible alternative to the traditional political foruns, and that such a
negoti ati on arrangement woul d devel op a richer information base.

Ciriacy-Wantrup, S. V., "Concepts Used as Economic Criteria for a System of Witer
Ri ghts,"” Land Economics 32 (4), 295-312, Novenber 1956.

A distinction nust be nade between economc criteria "in" water law and
economic criteria "for" water law, and within these sets of criteria a dichotony
exists between security and protection of water rights, on the one hand, and
flexibility and adaptability of water rights on the other. This di chot ony



inplies a problem area between economc change and statics. The criteria for
water law and in water |aw are connected by the concept of public interest.

The article examnes these concepts as criteria, focusing on functional
relations in economics and including welfare conomics. The author advocates the
use of economics to enhance long term water planning and to establish sound |egal
doctrine, pointing out that a conflict situation often be identified in econonic
terms before it has arisen in |law as a controversy.

Col by, Bonni e G, "Transacti ons Cost s and Effici ency in West ern Wat er
Allocation,"” American J. of Agri. Economics 72 (5), 1185-1192, Decenber 1990.

The article addresses the extent to which policy-induced transactions costs
(PITCQ facilitate efficient water allocation by accounting for social costs of

transfers. PITC is defined as the cost of obtaining |egal approval for proposed
changes in water use and includes attorneys' fees, court costs and fees to state
agencies, and cost of engineering and hydrologic studies. PITC is described in
effect as a "Pigouvian tax," causing private decisions to account for social
costs.

Findings nade by others of PITC in various western narkets are conpared,
and the author concludes that PITC are higher where the economc values that may

be affected by the proposed transfer are higher, in areas where water is nore
scarce, transfers are nor e cont roversi al (out of agriculture), and the
externalities of the transfers are likely to be significant. The author suggests

that water transfers be taxed directly to account for external inpacts and that
such a tax mght reflect a more optinum accounting for externalities than relying
on the present framework of autononous, self-interested transfer applicants and
protestants to incur costs to the point where it is no longer worthwhile to do
so.

Col by, Bonnie G, " Enhanci ng Instream Flow Benefits in an Era of VWt er
Mar keting," Water Resour. Res. 26 (6), 1113-1120, June 1990.

The increased judicial and legislative activity in the last several years
related to instream flow protection indicates that the benefits of instream flows
have becone sufficient to stinulate changes in the western US legal franework
historically focused on offstream water uses. The article reviews western state
instream flow policies and details economc benefits generated by instream flows
in terms of water quality, recreation values, local econonic developnent, nonuser
values and the potential inmpact on policy of recognition of these benefits. The
incorporation of instream flow protection in water markets occurs through
increasing transaction costs and, in those states which recognize instream flows
as a beneficial wuse, through increasing purchases of water rights by both public
agencies and private conservation efforts. Nevert hel ess, instream flow interests
have not been highly represented due to limted legal access to water rights, to
hi gher transactions <costs for instream flow acquisition, and to public good
characteristics of instream flows which nmake it difficult to translate collective
values for instreamflows into dollars to bid for water rights in the market.

The author concludes that the protection of instream values wuld be
enhanced by

o recogni zing that instream values can be higher than benefits
generated by of fstream uses, particularly field-crop irrigation,

o] allowing private parties to appropriate, |ease and purchase water
rights for the purpose of nmaintaining instreamfl ows,

o] legislating authority and funding to state and |ocal governnents to
acquire water rights for instreamflow nmai ntenance, and

0 clarifying at the state level the criteria necessary to change the

purpose and place of use of a water right from a consunptive use to
instream flow maintenance in order to reduce transactions costs and
uncertainties for both instreamand of fstream water users.



Col by, Bonnie G, "Econonic Inpacts of Water Law-State Law and Witer Market
Devel opnent in the Southwest,” Natural Resources J. 29 (4), 721-749, Fall 1988.

The article reviews the econonmic inplications of key elements of water
policies of six southwestern states: Arizona, California, Colorado, Nevada, New
Mexi co and Ut ah. Following a discussion of what constitutes a water market and
how property rights affect the operation of a market and risk sharing within the
nmarket, the author briefly describes each state's policies for beneficial use and
forfeiture/abandonnent, use and transfer of conserved water, protection of third
party water right holders, area-of-origin protection, public interest and public
trust considerations, and instreamflow protection.

Col by, Bonnie G, Mark A MGnNnis and Ken Rait, "Procedural Aspects of State
Water Law Transferring Water Rights in the Wstern States,” Arizona Law Rev. 31
(4), 697-719, 1989.

The article conpares the procedures used to evaluate water rights change
applications in eight western states: Arizona, Colorado, I|daho, Montana, Nevada,
New Mexico, Uah and Wonm ng. The states' administrative processes are described
with the intent of identifying the concerns addressed in state transfer approval
procedures. Key differences anobng the state processes are sumarized in tabul ar
form

In this issue of the Arizona lLaw Review the article is followed by six
detailed descriptions of state water transfer law in New Mexico, California,
Col orado, Wom ng, Arizona and U ah.

Col by Saliba, Bonnie "Do Water Markets 'Work,'? Market Transfers and Trade-Ofs
in the Southwestern States,"” Water Resour. Res. 23 (7), 1113-1122, July 1987.

The article describes active water markets in the Phoenix and Tucson Active
Managenent Ar eas, Northern Colorado Water Conservancy District, Truckee River
Basin (Nevada), the Gla-San Francisco Basin (New Mexico), and the Lower Sevier
River Basin (Wah), enphasizing the institutional conditions of each. The five
markets are then evaluated based on transfer patterns, narginal water values and
market prices to determne whether water is efficiently allocated, how well the
markets account for third-party effects and instream flow and water quality
val ues.

The analysis denonstrates that in these five markets prices reflect not
only values in the narginal water use but also expectations of economic growh

and changes in future water values. Differences between current value in
alternative uses and market prices indicate that nonuse values are an inportant
element in western water transfers. Instream flow and water quality inpacts,

however, are not well accounted for in these markets.

Col by Saliba, Bonnie, David B. Bush, WIliam E.Martin, and Thomas C. Brown, "Do
Water Market Prices Appropriately Measure Water Values?," Natural Resources J.
27 (3), Sunmer 1987.

Five existing water markets in Arizona, Colorado, Nevada, New Mexico and

Ut ah are studied wth regard to four mar ket characteristics: i mper f ect
conpetition and narket restrictions, ext ernal effects of mar ket activities,
uncertainty, and equity and conflict resolution. The water market history and
institutional and hydrologic conditions for each of the five are discussed. In

a conparison of prices across the narket areas the authors describe denand and
supply side forces and conclude that the markets and prices are not conparable
because of very different institutional and hydrol ogi c considerations.

The authors note that in sone cases nmmjor water projects appear to be
strategies for resol ving conflicts anmong  water user gr oups r at her t han
econonical ly benefi ci al suppl y augnent ati on neasur es. Suppl y augnent ati on
proposals should be conmpared with alternative water managenent strategies, such



as increased water consideration and transfer of existing supplies from
| ower-valued uses to higher valued uses. Such a conparison nmmy indicate that
supply augnentation is not the nost efficient neans to acconplish regional water
managemnment obj ecti ves.

The study concludes that Dbecause of inperfect conpetition from narket
dom nance in either the demand or supply side, restrictive public policies,
sporadic market activity, wuncertainty in narket information and hydrologic and
econonic conditions, any application of market prices rmust be supplenented by an

estinmation of water's mar gi nal val ue pr oduct in appropriate uses and/ or
recreation and other nonmarket values of water. Social and econonmic factors that
are i nfl uencing expect ati ons and  observed prices nmust be accounted for.

Neverthel ess, observed prices may serve as a rough indicator of the marginal
value of additions to regional water supply if the additional volume of water is
small relative to the region's total supply although prices wll not reflect
nonmar ket water use and third-party inpacts.

Col by Saliba, Bonnie, and David B. Bush, MWater Mrkets in Theory and Practice -
Market Transfers, Water Values, and Public Policy (Boulder, CO West vi ew Press,
1987).

This prinmer on western United States water markets begins with a definition
of water markets and describes the conditions under which they have devel oped and
continues with a discussion of a narket nodel of water allocation. From a fairly
detailed description of the activity in water rights markets as they exist in
Arizona, Colorado, New Mexico, UWah and Southern California, the authors evaluate
the efficiency and equity of the market institution and discuss several
alternative nmeans of valuing water rights for public and private decision naking
in areas of market failure. They conclude that markets appear to be relatively
efficient in allocating water rights anong those who wuse water for purposes
recognized as beneficial, and opportunity costs and third party effects generally
are reflected in nmarket decisions and prices. However, instream flow, water
quality and other values are poorly accounted for in the markets exam ned.

Water markets are an inportant policy issue which should be studied in
terms of not only potential gains but also transaction and admnistrative costs
of current and proposed policies to govern market activities. I nformati on
gat hering on nmarket activity is not sufficient to permt the needed study and
anal ysi s.

Crouter, Jan P., "Hedonic Estimation Applied to a Wter R ghts Mrket," Land
Econom cs 63 (3), 259-271, August 1987.

The dissertation research which is the basis for this article developed a
quantitati ve approach to assess the allocational efficiency of a regional water
rights market, wusing Rosen's theory of hedonic price functions. The hypot hesi s
is that where laws and institutions pernit separate and pieceneal wat er
transfers, the hedonic price function will be separable and linear in water. The
inmpact of transactions costs is considered, and Wld County, Colorado (in the
Northern Col orado Water Conservancy District), in the year 1970 is used as a case
st udy.

The case study conclusion is that in 1970, a separate and conpetitive water
rights nmarket was not functioning, which the author finds surprising. A nunber
of possible explanations are descri bed.

CQurie, Madalene Mary, "A Distinct Policy Wich Forns a Mirket Wthin the
California State Water Project,"” MWater Resources Research 21 (11), 1717-1720,
Novenber 1985.

The article addresses the issue of transformng the existing predomnantly
nonmarket water allocation system in California to a market institution. There
are so many |aw policy/organization conbinations, however, that the analysis nust



be made on a case-by-case Dbasis. The analysis process is developed and
exemplified in an application to the California State Wter Project (Swp) ,
evaluating the relevant laws in terns of the characteristics of a continuous
market, and naking a distinct recomendation to nodify the problematic law or
policy in order to facilitate market formation and activity.

The author concludes that the prinary obstacle to narket formation in the
case of the SWP lies in SW policies rather than in the law, and provides a
detai |l ed di scussion of these policies and necessary changes.

Dragun, Andrew K, and Victor deeson, "From Water Law to Transferability in New
South Wal es," Natural Resources J. 29 (3), 645-661, Sunmmrer 1989.

The authors describe the history of water rights developnment in Australia
and New South Wales specifically, where the Water Act of 1912 changed the system
from comon |law based riparian rights to an admnistrative allocation in which
the right to the use of water is vested in the Water Resources Conm ssion "for
the benefit of the Crown." The tenporary use of water is licensed to applicants,
who need not be riparian |andowners, but there are no specific criteria in the
legislation for the licensing other than a requirenment for public notice and an

appeals process to address third-party effects. The Water Resources Commi ssion
has adopted licensing criteria based on water availability and perceptions of
efficiency and equity. The quantity of water to be licensed is a criterion in
certain designated areas, particularly downstream of reservoirs. Under a
designated Volunetric A location Schene, new water use applicants are |icensed
a proportional share of the existing capacity thus reducing the quantity (and/or
reliability) available to those previously Iicensed. Under restrictive (drought)

conditions, the supply priority is first to donestic, then to industrial and
finally to irrigation.

Since 1983, limted short-term transfers have been pernmtted between
irrigators but not between irrigators and other water uses. Wthin the
sharehol ders of Private Irrigation Districts, created by NSW legislation in 1972,
permanent water transfers are permssible by the the transfer of capital shares.
However, there is no mechanismfor transfer of water to nonirrigation uses.

DuMars, Charles T., and Mchele Mnnis, "New Mxico Water Law Determning Public
Wl fare Values in Water Rights Allocation," Arizona law Rev. 31 (4), 817-839,
1989.

The article is a description of the scope and general character of New

Mexico water law as it pertains to public welfare issues of water rights
transfers.
DuMars, Charles T., "The State as a Participant in Water Markets Appropriate

Roles for Congress and the Courts," Witer Resources Res. 21 (11), 1771-1775,
Novenber 1985.

The author addresses the US. Supreme Court decision in Sporhase .

Nebraska (1982) and its consistency (or Jlack of consistency) with previous
decisions of the Suprenme Court in disputes involving a state's right to own and
manage resources which occur within the state. He concludes that the Court wll
allow a state to act as buyer or seller in the natural resource narketplace (but
not as a regulator where interstate transactions are involved). Further, if a
state is acting as buyer or seller, it can appropriate or buy water just as any
private party and then elect either to reserve the water consistent with state
law or to allocate it exclusively to state residents. State ownership might be

more effective with the operation of basin-level public corporations that would
lease water rights within a political process to evaluate nonnmarket social goals
for water resources.

Such a process "...wuld avoid pieceneal judicial decision neking by judges
as to what uses are or are not in the public interest and it might convince the



Suprene Court that when the States nake these rational choices about their
future, the decision to evaluate them rests with the Congress and not wth the
Court.... The fact that Congress could easily nmake the antitrust laws apply to
abuses of sovereignty by the States, perhaps best illustrates why the Suprene
Court may have its role entirely reversed with respect to comerce clause issues
as applied to water (p. 1774)."

Eheart, J. Wayl and, and Randolph M Lyon, "Alternative Structures for \Water
Ri ghts Markets," Water Resources Res. 19 (4), 887-894, August 1983.

The article describes the results of research to identify and conpare
alternative designs of narketable water permt systens for humid regions under

the riparian rights doctrine. The design was considered a rultiobjective
optim zation for econom ¢ effici ency, equity, ease of i mpl ement ati on and
adm ni stration, and nmintenance of instream flows for support of an aquatic
ecosystem A water wuse right is viewed as a function of flow in the surface

water system and two base rights definitions developed for the study are
"prioritized steady use rights" (simlar to prior appropiation) and "fractional
flow rights" (proportional flow shares).

The authors evaluated the possibilities for market transfers in these
rights definitions in interaction with tw alternatives for addressing |ocational
i ssues: the lentic system which treats a (generally) downstream |ake-Iike
waterway as separate markets for defined zones, and the lotic system which
treats a nore up-stream dendritic stream system as a separate market in each

hydr ol ogi ¢ wat er shed. Goundwater rights narkets for deep aquifers are treated
as a lentic system in which total wthdrawal would be limted to a conservative
estimate of the average recharge rate. The initial distribution of rights by a
governnent authority is discussed. The basis for an initial distribution is
likely to be the subject of political debate. Both a free procedure and an

auction procedure are descri bed.

Frederick, Kenneth D. (ed.), Scarce Wiater and Institutional Change (Washington,
D.C. Resources for the Future, 1986).

The book describes five case studies dealing wth water transfers in
scarcity situations under differing institutional arrangenents

(1) "Conpetition Between Irrigation and Hydropower in the Pacific
Nort hwest," by Walter R Butcher and Philip R Wandschneider, with Norman K
Wiittl esey, addresses a case in southern Ildaho and continuing conflict in the

Col unbia Basin between hydropower and irrigation. The study concludes that four
institutional reforns are necessary to inprove efficiency in water use:
elimnate subordination of hydropower rights to potential future irrigation,
correct interstate externalities, reconcile state and federal wat er | aw, and

facilitate transferability of water rights.

(2) "Water Scarcity and Gains from Trade in Kern County, California," by
H J. Vaux, Jr., describes the shortage situation in surface water supply and
consequent groundwater overdrafting in the intensely developed agricultural area
and develops three possible resolutions to the problem the results of no change,
of additional water supply facilities, and of Jlegal and institutional changes
necessary to create water markets.

(3) "Satisfying Southern California's Thirst for Wat er Efficient
Alternatives," by R chard W Wahl and Robert K Davis, discusses the shortages
and denmand nmnagenent problens of the Metropolitan Water District of Southern
California and the prospects for their economcally efficient resolution.

(4) "Costs of \Water Management Institutions, The Case of Southeastern
Virginia," by Leonard Shabman and WIliam E. Cox, describes the source-of-water
conflict in a water abundant region which has continued for several years in
netropolitan southeastern Virginia as a result of institutional inadequacies, and

proposes institutional reforms which wll inprove econonmic efficiency of water



use transfers under eastern U.S. water institutions.

(5) "Innovations in Water Managenent Lessons from the Colorado-Big
Thonpson Project and Northern Colorado Wiater Conservancy District,” by Charles
W Howe, Dennis R Schurneier, and WIliam D. Shaw, Jr., describes the evolution
and operation of this small, relatively efficient water rights mnmarket. The

market represents only 17 percent of total water supply but inproves the economic
efficiency of water use in the entire district by being an easily tradable nmargin
of water.

Gardner, B. Delworth, "Removing Inpedinments to Water Markets," J. of Soil and
Wat er Conservation, 384-388, Nov.-Dec. 1987.

In spite of increasing recognition of the benefits of and need for market
exchanges of water in western states, there remain significant institutional
barriers to functioning water nmarkets in the form of equity protection, state
protection of authority over in-state water, uncertainty of the status of federal
Bureau of Reclamation Water and Indian claims, and state and regional water

agency i nconsi st enci es in pol i cies for defi ni ng and approvi ng transfers,
quantities, prices and |ease costs. The author observes efficient transfers in
sone limted instances and advocates streamining the process even though sone

equity may have to be sacrificed.

Glliland, WMartha W, Cerald P Vllin, and Ronald Snaus, "Water and Water
Rights Transfers A New Policy for Nebraska," MWater Resources Bull. 25 (1),
February 1989.

Following the US. Suprenme Court decision in Sporhase v. Nebraska (1982),
which was decided in favor of Sporhase, who was transferring groundwater for
irrigation from land in Nebraska to adjacent land in Colorado, the Nebraska
Legislature in 1987 directed the State Wter Managenent Board to develop a
statutory framework that would, when enacted, establish an inproved system for
transferring surface and groundwater and surface water rights. The franework
would also protect instream and wildlife habitat values and the rights of third
parties and provide conpensation to those adversely affected by transfers.

The article discusses the process by which this statutory framework was
devel oped and the key factors considered--econonmic viability (evaluating price
by "ability to pay" for irrigation and "least cost alternative" for municipal
use), legal/regulatory choices and public involvenent. The policy reconmended
by the Board reformed existing policy by pronoting the concept of the highest and
best economc wuse while regulating that use for the protection of environnental
quality and third parties. The highest and best use was pronoted by (1)
elimnating inconsistencies in the allocation criteria, (2) allowing the use,
sale or lease of water made available through salvage or conservation, (3)
facilitating transfers by establishing the Board as a clearinghouse for buyers
and sellers, and (4) giving the Board the authority to plan, construct and

operate water projects. Environnmental quality and third-party rights would be
protected through an inpact assessnment process simlar to that required at the
federal level and conpensation for unavoidable inmpacts to be fulfilled by the

permt applicant.

G sser, Mcha, "G oundwater Focusing on the Real Issue," J. of Political Econony
91 (6), 1983.

A conparison between the water allocation systems of the states of Arizona
and New Mexico (as of 1982) evaluates the relative efficiency of groundwater
allocation under a regulatory system with that in a market system based on prior
appropriation. The discussion includes identification of the New Mxico system
as a "second-best solution,” and the nodifications that would be necessary to
achi eve a Pareto-optimal groundwater allocation.



G sser argues that in order to achieve a Pareto optinum absolute linits
on groundwater wthdrawals from an aquifer should not be fixed but rather each
new user nust be required to face the increasing third-party (and natural system

inpacts of their wthdrawals through a Coase negotiation. Conpensati on paynents
would be equal to the present value of all future additional externalities and
could be viewed as a congestion fee. In order for the Pareto optimum to hold,

aggregate demand is assumed to be intertenporally fixed over the long term
Third-party protection is nore conplicated in a rechargeable aquifer due to
effects of groundwater w thdrawals on surface systens and transactions costs are
i ncreased.

In New Mexico, groundwater interbasin transfers are pernmissable for only
the consunptive portion of a total withdrawal which is assumed to elimnate the
hydrol ogic inpact of the transfer on the basin aquifer. The basins were defined
by the state engineer as an area of 6-by-6 niles.

(Not e Ref. to Brown, Gardner, Jr., "An Optimal Program for Mnaging Conmon
Property Resources with Congestion Externalities,” J. of Political Econony 82,
163-173, Jan-Feb 1974. In the absence of a narket price, an inmputed marginal

value of the aquifer is used as a congestion fee "to induce the correct |evel of
aggregate activity." (Quotes fromd sser.))

Gould, GCeorge A, "Transfer of Water Rights," Natural Resources J. 29 (2),
457- 477, Spring 1989.

The article focuses on the transfer of water anmong uses rather than on
transfer of rights per se; the problens associated with water rights transfers
are due to changes in purpose or place of use, not changes in ownership. In the
western U S. the history of water rights transfers denonstrates the devel oprment
of a nunber of inpedinents to transferability that result from econonic, social

or political costs of the change in use. Legal prohibitions, for exanple,
primarily represent political and policy issues rather than |egal ones. The
"no-injury" or third-party effects rule are a substantial inpedinent, wth high
costs and wuncertain outcomes associated wth the determination of third-party
ef fects. Wiile an often presented solution is to define transferable water

rights in terns of consunption rather than diversion, the author suggests that
a nore effective means is denonstrated by the Northern Colorado Water Conservancy
District, which retains title to all return flows and thus is able to ignore
third-party effects.

O her aspects of water transfer which are inpeded by various effects in
various western states include the wutilization of salvaged or conserved water,
tenporary transfers (such as short term leases), and the introduction of public
i nterest and public trust doctrines in adm nistrative and j udici al
deci si on- maki ng. Two significant institutional uncertainties which are having
the effect of interfering with transfers are the status of transferability of
Indian water rights and federal Bureau of Reclanation water.

Gay, Brian E., "A Primer on California Water Transfer Law," Arizona lLaw Rev. 31
(4), 745-781, 1989.

O the western states, California appears to have one of the strongest
statutory nandates to pronote the voluntary transfer of water and water rights;
paradoxically there have been far fewer transfers of water in California than in
nost western states where active water narkets have devel oped. This article
analyzes the legislative inducenents to the «creation of a broad-based water
mar ket and suggests the need for research on the disparity between intent and
per f or mance.

Howe, Charles W, " Economi c, Legal , and Hydrol ogic Di nensi ons  of Pot ent i al
Interstate \Water Markets," American _J. of Aaricul tural Econoni cs, 1226- 1230,
Decenber 1985.




Prof essor Howe briefly describes the information needs of states in the
face of possibly increasing interstate water transfers in the western United
States through |eases, sales or other neans total resource availability;
economc effects in exporting regions; demand level for interstate transfers and
its relationship to growh, supply alternatives and political uncertainties;
impact on instream uses; inpact of Indian water rights; and others. He assesses
these issues in the Col orado R ver Basin.

Gven a typical pattern of basin developnent of a lower basin to develop

earlier in time than an wupper basin, it can be expected that there wll be a
difference in the marginal value products of water, generating |ower basin
demands for upper basin water. Since water for new uses in the Wst wll

generally cone from transfers and conservation primarily in agriculture, a crude
supply curve from existing (low value) agricultural uses can be developed by
arranging crops in increasing order of net «crop returns per acre-foot of
consunptive use. State incone losses are difficult to estinmate but are seen as
significant for out-of-state water transfers. More research is needed for a
better wunderstanding of the changes in water use and community and state-w de
effects of interstate water transfers.

Howe, Charles W, Jeffrey K Lazo and Kenneth R Wber, "The Econom c |npacts of
Agriculture-to-Uban Water Transfers on the Area of Oigin A Case Study of the
Arkansas R ver Valley in Colorado," Anerican J. of Agri. Economics 72 (5),
1200- 1204, Decenber 1990.

Econonic inpacts of water transfers from agriculture to wurban wuses are
generally considered to be negative or even devastating to the area of origin,
and nmany studies do not include either positive externalities or indirect
negative effects Ilinked through the nmarket. The case study reported here
considers an area of Colorado from which significant transfers have been nade and
even larger transfers are anticipated. A state-wi de input-output nodel was used
to assess the economic inpacts of historic transfers. Al though the statew de
direct and indirect enployment and income |osses stemming from the transfers
appear to have been snall relative to the costs of alternative urban water supply
devel opnent, the incidence of the costs is upon the rural area of origin while

the benefits accrue largely to the urban buyers. Si gnificant unconpensated costs
are inmposed on the local econony the effects of which are exaggerated by the use
of sales proceeds to repay farm debt and the absence of |[ocal i nvest ment
opportunities for t he proceeds. The authors conclude that transitional

assistance to the area of origin is warranted.

Howe, Charles W, Dennis R Schurneier, and W Douglas Shaw, Jr., "lnnovative
Approaches to Water Allocation The Potential for Water Mrkets," Water Resources
Research 22 (4), 439-445, April 1986.

The authors identify six criteria for efficiency in water allocation which

together define the conditions for an economically efficient market flexibility
(through a proportionally snall tradable margin), security of tenure, opportunity
cost identified to the market, predictability, public perception as equitable and
fair, and reflecting public values. The authors then discuss narket weaknesses
and possible solutions. They also describe a nodel for the joint optimzation

of water allocation and water quality, finding that (1) optinal water allocation
cannot be determned independently from water quality considerations and (2) an
optimal water allocation rule is generally neither a priority rule nor a
proportional rule but some conbination of both. The Northern Colorado Water
Conservancy District and the federal Colorado-Big Thonmpson Project are described
as an exanple of (1) basing an allocation system on a tradable nargin to provide
a level of flexibility adequate to elimnate short-term shortages and user
conflicts, (2) incorporating proportionality to enhance the market's response to
short termshortages, and (3) renting excess water on an annual basis.

Interstate water markets are briefly discussed and recommendations are nade
for future research in legal, hydrologic, engineering, financial and economnic
aspects in order to derive general principles of nmarket functioning and to



anal yze specific narket situations. Specific case studies are needed to identify
realistic opportunities for substituting nmarkets for other types of systens,

tailoring market arrangenents to specific |egal, hydrologic and historical
settings.

Ki ker, d yde, and Gary D. Lynne, "Wat er Al | ocati on Under Adm ni strative
Regul ati on Some Economic Considerations," So. J. of Agricultural Economi cs,

57-63, Decenber 1976.

As increasing conpetition for water has increased the levels of wuncertainty
in allocation rights under the conmon law riparian rights doctrine applicable to
nost eastern states, these states have adopted administrative water allocation
regul ations. The regulations are also subject to uncertainty. The authors use
the Florida Water Resources Act of 1972 as a basis for nodifications to an
adm nistrative allocation system which would incorporate sone features of a

conmpetitive market. Marketable certificates for a certain quantity of water for
a certain tine period would be issued by the water agency. The agency could
protect public interest by participating in the market and reduce hydrologic
uncertainty by investing water certificate revenues in water conservation
t echnol ogy.

MacDonnel |, Lawence J., "Changing Use of Water in Colorado Law and Policy,"

Arizona Law Rev. 31 (4), 783-816, 1989.

The article is a conprehensive survey of Colorado law governing the
transferability of water resources. The author concludes wth suggestions to
change state policy and law to evolve the transfer process in ways that will
inmprove its efficiency and equity.

McEntire, Joanne, "Water Farns and Transfer Conflicts in Arizona, USA A Proposed
Resol uti on Process," Environnental Mnagenent 13 (3), 287-295, 1989.

The Arizona 1980 G oundwater NManagenment Act (GW) intends to reduce
agricultural consunption and reallocate the conserved water to rapidly grow ng

muni ci pal and industrial uses. Further stimulating that reallocation, the GVA
requires any new developnent within Active Mnagenment Areas to certify a 100-year
assured water supply. The result has been the devel opnent of thousands of acres

of "water farns" where the |land beconmes unmanaged, desolate areas of soil
er osi on, tunbl eweed i nvasion, subsidence and lowered water tables in riparian
habi t at s.

The area-of-origin of the water transfer has no legal power to regulate

transfers based on fiscal, environnental, economic or quality-of-life criteria;
only a rural water wuser who is damaged by pumping for wurban uses can sue the
transferrers for danmages, and such a suit wll not stop the transfer. The basic
conflict is between issues of equity and econonmic efficiency. Transfers may be
economi cal |l y i nefficient because equity i ssues are not i ncl uded in the

transactions.

The author recomrends in sone detail a nmediation process, in which all
parties' goals are realized through acconmmopdation rather than conprom se. The
costs of the mediation and agreed-upon conpensation, if any, are thus input to

the water transfer nmechanism and indirect third-party effects are accounted for.

Met zger, Philip C, "Protecting Social Values in Wstern Water Transfers,"
J. Anerican Water Wrks Assoc., 58-65, March 1988.

Western U.S. water rights doctrine developed largely through state statutes
and judicial deci sions  of earlier periods under soci al and environmnent al
conditions and values different than today. Although a free market in water
rights is wdely discussed as a solution to historically induced inefficiencies,
efficiency is only one of three distinct values essential to water resources



managemnent . Equity and environnental quality are now recognized as equally
i nportant.

The author discusses neans to incorporate these values in the water rights

transfer process through retaining water to sustain conmmunity stability. Public
limtations on private rights include public interest criteria, area of origin
regul ati ons, per manent ri ght of recapture and reservation of specified
quantities. The private market can also be broadened by injecting public values
into the market processes for determning price. Stabilizing effects would be
gained by nore efficient agricultural water use and conpensation to the area of
origin. Conpensation can be in the form of guaranteeing future water
availability to the area and also paynments to donor comunities in lieu of tax

revenues that would have been raised from econonic activity renpbved from the area
with the water.

State appropriation of unappropriated water nmay be an answer to the need
for state control of water in the face of the interstate transfer effects of
Sporhase v. Nebraska. However, it nmay also be seen as a subsidy for in-state
wat er users. It is inportant to the success of the effort that it be a part of
long termstate water planning.

MIliman, J. W, "Witer Law and Private Decision-Mking A Critique,” J. of Law
and Economics 2, 41-63, 1959.

The author reviews riparian and prior appropriation doctrines (prior to
1959) as they affect the allocation processes through public agency decisions and
econoni c mar ket function. He criticizes an appar ent nmovenent t owar d
adm nistrative allocation and reliance on "reasonable and benefi ci al use"
criteria, and concludes that a system of water Ilaw should enphasize private
property concepts and the nmarket process in order to assure the efficient
al l ocation of water.

Moncur, James E. T., and Richard L. Pollock, "Scarcity Rents for Water A
Val uation and Pricing Mdel," Land Economics 64 (1), 62-72, February 1988.

In the absence of clear ownership of rights and narkets, the scarcity value

of water frequently goes unrecognized. Ignoring scarcity rents in water pricing
results in water prices that are too |low inducing excessive extraction, capacity
investnent and consunption. Efficient water prices call for at least two

corrections (1) use of marginal extraction costs in place of the generally |ower
average figures and (2) incorporation of the scarcity value of the water in situ
to the price faced by final users.

The authors nodel the scarcity value of water in situ, extending D A
Hanson's analysis of the efficiency price path for a natural resource (1980,

"Increasing Extraction Costs and Resource Prices Sone Further Results,"” Bell J.
of Econ. 7371-78), and from the nodel results inpute scarcity rent. The nodel
is applied in a case study of the Honolulu Board of Witer Supply groundwater
withdrawal s and pricing. The resultant large inplied price increase reflecting

in situ value highlights the inportance of demand managenent and rational pricing
polici es.

Nati onal Research Council, Committee on Wstern Water Managenent (A Dan Tarl ock,
Chair), Water Transfers in the West: Efficiency, Equity, and the Environnment
(Washington, D.C.: National Acadeny Press, 1992), 300 pp.

Noting that market transfers of water wuse entitlenents are increasingly
accepted and facilitated in western states, the Committee offers in this text a

di scussion of the pressures for change, potential inpacts and opportunities for
third parties, the role of law in the transfer process and an assessnment of water
transfers and their effects. The assessnent describes recent trends or shifts

in allocation processes to address third party inpacts, highlighting seven case
st udi es: Truckee- Carson Basi ns, Nevada; Col orado Front Range; Northern New



Mexi co; Yakima Valley, Washington; Central Arizona; Central Val | ey, California;
and Inperial Valley, California.

Randall, Alan, "Property Entitlenents and Pricing Policies for a Maturing Water
Econony," The Australian J. of Agricultural Economics 25 (3), 195-220, Decenber
1981.

The water econony of Australia is observed to have entered a mature phase,
characterized by sharply rising increnental costs of water supply, nore direct
and i nt ense conpetition anong di fferent uses and greatly i ncreased
i nt erdependence anong uses. This maturity necessitates attention to the role of
water price in (1) generating revenues for facilities, (2) noderating denand, and
(3) reallocating in response to scarcity, externalities and conflicting uses.
The author includes the cost of supplying the resource, opportunity cost and
social cost in discussing a system of short-term narketable water entitlenents
whi ch woul d be auctioned by the water agency.

The author denonstrates a significant efficiency loss from current water
pricing and allocation policy in Australia and proposes and describes a system
of transferable water entitlenents.

Saleth, R Mria, John B. Braden, and J. Wyland Eheart, "Bargaining Rules for
a Thin Spot Water Market," Land Economics 67 (3) 326-339, August 1991.

Rental or spot markets for water can inprove efficiency by allowng
reallocation in response to changing conditions, but such markets may be thin,

that is, may have few participants, and are likely to be manipulated by a
dom nant bargai ner. The authors exanmine how the efficiency of a thin water
market is affected by the relative bargaining strength of the participants. They
conclude that in snall nmarkets inconplete information enhances efficiency by
reducing the players' incentives for strategic bargaining. The extent of market
mani pulation is a function of the magnitude of the potential gain from trade as
well as the individuals' perception of their relative potential shares of the
gai n. The careful design of bargaining rules can thus reduce the social |osses

due to strategic bargaining behavior.

Shupe, Steven J., Gary D. Watherford, and Elizabeth Checchio, "Wstern Wter
Rights, The Era of Reallocation," Natural Resources J. 29 (2), 413-434, Spring
1989.

The article sumrarizes water reallocation nechanisns through involuntary
loss of water rights (forfeiture and abandonnent, emnent donmin, public trust
doctrine) and voluntary transfers (sale of total entitlenment, |eases, dry-year
options, subordination of seniority agreements, conservation offsets, exchanges).
The format of recent market transactions is described in water ranches, water
di strict shar es, st andi ng pur chase of fers, i ndi vi dual sal es, specul ative
i nvestnents and groundwat er markets.

The authors di scuss sone  maj or i ssues and controversies of wat er
reallocation wusing recent (as of 1988) court rulings and |egislation. | ssues
reviewed are (1) mtigation of effects on tax base erosion and econom c erosion
of out-of-region transfers, (2) trans-jurisdictional and interstate markets

stimulating states to take a proprietary position on water rights and forcing
challenges to interstate basin conpacts, (3) transferring federally supplied
irrigation water to different uses, and (4) marketing salvaged water from
inmprovenents in irrigation efficiency.

Smith, Rodney T., "Water Transfers, Irrigation Districts, and the Conpensation
Problem" J. of Policy Analysis and Managenent 8(3), 446-465, 1989.

In spite of nunmerous expressions of encouragenent to water markets by
western courts, federal agencies and political organi zations and facilitating



legislation, water trades have not flourished. The author investigates the role
of the structure of wat er supply organizations in interfering wth the
distribution of the benefits of trading and thus creating political opposition.

Focusing on California, he concludes that irrigation districts nust assune the
role of trustees to |andowners, holding legal title to water for the equitable
and beneficial interest of |andowners. A solution to the conpensation problem
is to adopt a transfer based on negotiated corporate tender offers in which the
district board negotiates an agreenent wth a potential buyer and repurchases

water certificates from existing water users. In effect, the board negotiation
with the potential buyer sets a price and water users set the quantity response
to that price. Alternatively, a specified quantity of water can generate a price
response. Sale proceeds are divided anpng conpensation to water users,
downstream and environment al i ndirect effects, and | ocal community indirect
effects.

Squill ace, Mark, "Water Marketing in Woning," Arizona Law Rev. 31 (4), 865-903,
1989.

The article briefly reviews Woning water transfer |aw, and proceeds to
explain the reasons for the conservative philosophy which continues to [limt
water market functioning in Won ng. The author suggests changes in the water
transfer law to encourage nore efficient use while protecting environnental

val ues and ot her users.

Stansbury, J., W Wldt, |. Bogardi and A Bleed, "Decision Support System for
Water Transfer Evaluation," Water Resources Res. 27 (4), 443-451, April 1991.

A maturing water econony is characterized by greater conpetition between

water users and nore conplex problems for water managers. The decision support
system (DSS) described develops a best solution anmong various alternatives of
surface and groundwater withdrawals, irrigation schenes, and resulting economc,
soci al and envi ronnent al i mpacts. The DSS consists of a conjunctive
ground/surface water nodel, inpact analysis using a GS and trade-off analysis
using a multicriteria decision-making programming nethod. A case study is
described for a three-county area of south-central Nebraska in an agricultural
region having significant groundwater reserves as well as inportant wildlife

habitat and recreational resources in the Platte R ver.

The DSS is a valuable aid in that it forces consideration of a w de range

of inmpacts from social, econom ¢ and ecol ogi cal envi ronnents, al l ows decision
nakers to incorporate conplex and technical information into the decision-meking
process, it is personal conputer based, and the GS output facilitates the i npact
analysis and interpretation of resul ts. The final out put is in easily

interpreted graphic and tabular form

Swaney, Janes A., "Trading Wter: Mar ket  Extension, Social | nprovenment  or
What ?," J. Econ. Issues 22 (1), 33-47, March 1988.

The aut hor revi ews neocl assi cal and institutionalist economi cs and
environnent al i st per specti ves on enmerging adjustnents of western US water
allocation processes toward water marketing or trading. In the orthodox

neocl assical position that the market is the premer allocator and prices measure
value, the author points out several flaws such as the static value assunption,
market short-sightedness and "the tyranny of snall decisions" and applies them
in a discussion of water nmarket experience in the western US. He notes that the
neocl assi cal position admts a mgjor problem in avoiding third-party effects in
a free narket system and suggests that the reason that existing institutions are
conplex and rigid is because the third-party or external costs of water trades
are significant and unavoi dabl e.

From the institutionalist perspective, the author argues that while water
is not a market comodity and should not be allocated strictly on the basis of
its profit making potential, a market mechanism has a constructive role to play



in water allocation. He points out the appropriately gradual |egislative and
institutional changes which are facilitating the developnent of markets in the
western US and adds that trading water is only one of a conplex set of promsing
institutional reforns and does not appear to lead to a price-making market, which
according to Karl Pol anyi inposes widespread social costs.

Tar | ock, A Dan, "New Water Tr ansf er Restrictions The  West Returns to
Ri pariansim" Water Resources Res. 27 (6), 987-994, June 1991.

Western water law is evolving in such a way that a nunber of stopgap
neasures to assess the costs and benefits of |large-scale transfers which raise
serious environmental and social equity issues are being developed in order to

nmtigate those costs. Many transfer restraints nmodify the Jlaw of prior
appropriation and reintroduce the assunption that river systens should be nanaged
on a ecosystem basis. It is not wunreasonable to speculate that the expanded
recognition of transitional and new third party rights could produce a new
riparianism in the western states. The author discusses the energence and effect
of several areas of watershed protection rules, including protection of junior
appropriators, changing transfer policies of the federal Bureau of Reclanation,
and area of origin statutes. He also describes judicial decisions and new
| egi sl ation recogni zi ng third-party st ake hol ders: i n-stream fl ow
appropriations, Indian tribe water rights, and cultural claimants and public

interest review

Tarlock concludes that as the scale and distance of transfers increase,
institutions nmust wei ght the costs and benefits for traditional and
nontraditional users and other third parties. There is a need to decide which
third party interests count and to design institutions that allow reallocation
in the context of river system managenent.

Thorson, John E., "Water Marketing in Big Sky Country An Interim Assessnent,”
Nat ural Resources J. 29 (2), 479-488, Spring 1989.

The 1985 Mntana Legislature created a limted water marketing system in
recognition of the state's need to control and condition large water wuses, of
already existing local water market opportunities under the law, and of the need
for pernitting transfers in Indian water rights. The nmmjor new nmarket changes
wer e in regi onal nmar ket i ng, where the Legi slature established a limted
wat er -1 easing program based on either out-of-basin transfer or uses in excess of
4000 acre-feet per year. As water is leased, it is appropriated in the name of
the state. Several aspects of indirect inpacts of transfers are incorporated
into the leasing process public interest, instream flows and the public trust.

Constraints on the regional market system exist through the linitations of
the state water purchase and revenue sharing agreement with the U S. Bureau of
Recl amation which controls several nmjor reservoirs. Al so, the absence of an
interstate apportionnent on the Mssouri Ri ver system constrains nmarketing.
Local wat er mar ket activity is discouraged by the lack of wat er rights
quantification and other uncertainties.

Torell, L. Alen, James D. Libbin, and Mchael D. Mller, "The Market Value of
Water in the Ogallala Aquifer," Land Econ. 66 (2), 163-175, May 1990.

A nmarket value for water in farmng areas overlying the Ogallala Aquifer
is calculated as the price difference between irrigated and dryland farm sales
using detailed information on nore than 7200 farm sales between January 1979 and
February 1986. The data include 6312 dryland sales and 986 irrigated sales. A
basic assunption is that the price differential between the two farm types is the
result of increased incone earning potential because of water availability.

The st udy concl udes t hat aqui fer characteristics are i mport ant in
determining land value but the price difference between dryland and irrigated
farms has declined during the study period and thus the inplied value of water



in the aquifer has fallen. Water value as a percentage of total irrigated farm
value is estimted to average nore than 60 percent in New Mxico decreasing to
30 to 40 percent in Gl ahonma, Kansas and Nebr aska.

Trelease, Frank J., "Policies for Wter Law Property Rights, Economc Forces,
and Public Regulation,” Natural Resources J. 5 (1), 1-48, My 1965.

In seeking to define a supportive philosophy for a functional water
resource law, Professor Trelease discusses the relationships between the econonic
concepts of maximzation, optimzation and cost-benefit analysis and the |egal
concepts of private property rights, their definition, security and flexibility,
and public values. The general goal of all law, quoted from John Dewey (1922,
Human Nature and Conduct, "The Nature of Ains") may be applied to water resources
"a plan for organizing otherw se independent and potentially conflicting energies
into a schene which avoids waste, a scheme allowing a maxinmum utilization of

energy." An ideal water law wll encourage the best decisions on water use for
both private and public interests. Private water rights, |like other property
rights, should be subject to regulation in the public interest. The public
interest is recognized to include the "mjor intangible® of recreational and

environnental | y val uabl e i nstream uses.

Wahl, Rchard W, Markets for Federal Witer - Subsidies, Property Rights, and
the Bureau of Reclamation (Washington, D.C. Resources for the Future, 1989).

This book is a conprehensive discussion of the federal recl amation
novenment, the historical subsidization of western irrigation and then the nodern
effort to Ilimt reclamation subsidies. The possibilities for pronoting the
voluntary transfer of water rights either by sale or I|ease are described and
several existing cases are summarized and federal policy changes inportant to

facilitating transfers and efficiency gains are discussed. Four detailed case
studies are included: Kesterson Reservoir, California; GCentral Arizona Project;
Colorado River water quality; and the prospects for |easing conpact rights on the
Col or ado. The  aut hor concludes that nodern amendments to the original
legislation have strengthened the subsidization of wast ef ul wat er use and

enhanced capital formation for large-scale irrigation projects, and that a system
of voluntary transfers of water structured to protect third parties and public
uses of water would serve the country better than the existing federal program

Wahl, Richard W, and Frank H. Osterhoudt, "Voluntary Transfers of Water in the
West," National Water Summary 1985 (U S. Departnment of the Interior, Ofice of
Pol i cy Anal ysis).

Sever al forms of water transfers comon in the western states are
descri bed, i ncl udi ng i sol at ed, negoti at ed transacti ons; short-term wat er
exchanges to alleviate drought; transfers to and from water banks; and
transactions involving established water nmarkets. El even case studies from seven
western states are discussed in detail and each is evaluated for its degree of
market functioning. For these case studies, established narkets functioned in
areas where the water supply was supplenmental and where there was a clear
realization that the water supply would not be needed every year or in a uniform
amount by everyone wthin the district. Trading is facilitated by individual
ownership of water use rights and by a water agency owning the return fl ows.

Weat herford, Gary D., and Steven J. Shupe, "Reallocating Water in the Wst," J.
of the Anerican Water Wrks Assoc. 63-71, Cctober 1986.

The reallocation of water in the western states occurs through several

neans: wat er  project reaut hori zati on, voluntary transfers of water rights
(sal es, | eases, options, sharing rights, conservation offsets, exchanges, and
contractual and regulatory priorities) and involuntary transfers. The nmultitude
of | egal and institutional factors whi ch i nfl uence real | ocation i ncl ude

transferability of the water right; rights to salvage water; acqui sition,



transaction and treatnent costs; origin and destination conditions; and access

to transport facilities. The authors briefly describe recent transfers in five
western states and discuss legal reforms inportant to inproving the functioning
of water narkets. They conclude that a new iron triangle is enmerging in western
wat er nanagenent , representing public concern for effici ency, equity and

environnental quality.

Weat herford, Gary D. (ed.), Wat er and Agriculture in the Western U S
Conservation, Reallocation, and Markets (Boul der, CO Wstview Press, 1982).

Thi s book consists of six sections by six parties

(1) "Thematic Overview of the Conserve-and-Transfer Strategy of \Water
Managenent ," by Gary Watherford, concludes that while conservation facilities
and nethods are being designed into much of new irrigation developnment in the
west, the enforcement of anti-waste and reasonable use standards is inconsistent.

(2) "I nstitutional Framework for  Agricul tural Water Conservation and
Real l ocation in the West A Policy Analysis,” by Dean Mann sumarizes physical,
institutional and definitional difficulties of agricultural water policy and
describes two resolution strategi es: bureaucratic and narket-oriented.

(3) "Factors Underlying Irrigation Efficiency in the Tulare Basin of
California," by Gary Watherford, Dean Mann, Steve Riley, Dean Birch and Al bert
Mar sh, describes a survey of perceptions and practices of farners, wat er

districts and technical advisors in various irrigation districts of the Tulare
Basin of Fresno, Tulare and Kern counties, California.

(4) "The Navajo Indian Irrigation Project A Study of Legal, Political,
and Cul tural Conflict,”" by Charles DuMars, Hel en I ngram Ronald Little, Bahe
Billy and Phil Reno, illustrates that the quantification of native Anerican water
rights does not necessarily dispose of all troublesonme issues involving those
rights.

(5) "A WIllingness to Play Analysis of Water Resources Developnment in

Arizona," by Helen Ingram WIlliam E Martin and Nancy K Laney, discusses a
survey of conservation attitudes of farners within the Central Arizona Project
and how those attitudes have or have not changed over the long time period of CAP
devel opnent. Contrary to expectations, farners' attitudes and involvenent in the
CAP did not <change in response to changing conditions, water availability and
prices.

(6) "Wt er Real | ocati on, Mar ket Profi ci ency, and Conflicting Social
Values," by Lee Brown, Brian MDonald, John Tysseling and Charles DuMars, defines
and summarizes value conflicts in Arizona, New Mxico, Colorado and U ah. The

authors conclude that existing western water institutions were originally shaped
to the need for water allocation and that nodern needs for reallocation of a now
scarce resource are not being nmet by the existing institutions, resulting in
conflicts and stresses.

Wwng, B. D C, and J. W Eheart, "Wter Resources Planning Using Integrated
Systens  of Marketable  Water Rights and Reservoir Design and Qperation,”
University of Illinois Water Resources Center Rpt. No. 193, Dec. 1985.

The relationship between water narket allocation and the design and
operation of reservoirs is addressed using a case study of a corn irrigation

market in [Illinois. Assuming a market which includes both long term and short
term water rights transfers, information derived from the market can be used to
optimze the sizing and release schedule of the storage facility. The authors

conclude that it is possible to achieve high levels of economc efficiency using
a mar ket - based approach to reservoir planning and operation.

Woodar d, Gary C., and El i zabeth  Checchi o, "The Legal Framework  for VWt er



Transfers in Arizona," Arizona Law Rev. 31 (4), 721-743, 1989

The article describes the historical setting of water farmng, and the
legal and social forces driving the current water farmng activity. The current
legal framework for transferring water in Arizona is presented, including recent
legislation dealing with negative inmpacts of water farnming on areas of origin and
the possible consequences of a court decision on the legal status of effluent.
Unresolved policy issues and earlier legislative attenpts to pass conprehensive
transfers |l egislation al so are discussed



