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Chapter 1

INTRODUCTION

Greater demands for water from agricultural, indus-
trial, and domestic uses in the Western United States have
spawned several investigatioas of alternative methods of
alleviating the problem of water scarcity. Early studies
concentrated on increasing the effective supply or water
through the construction of storage reservoirs and diversion
facilities.

Faced with rapidly increasing comnstruction costs, how-
ever, recent studies have emphasized institutional rather
than technological solutions. These studies conclude that
the introduction of economic incentives througnh the institu-
tion of a market <for water will help to alleviate water
shortages.! In this way, water will be allocated to the
highest valued use, shortages will be eliminated, and effi-
ciency iaproved. Historical opposition to the aarket ana
the perspective that the allocation of water is soaehow

differert from the allocation of other resources are viewed

! Many exaaples exist in the literature. For a review, see
Garret C. Oeltjen and Lovd K. Fisher, %"Allocation ozt
Water: Preferences, Priorities, anc the Role of the
Market,® Nebraska Law Review, 57 (1978): 245-282.
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as irrational by thess studies.

But thke persistence of seemingly less than efficient
water rights institutions raises the guestion: How did this
syster ot non-market water allocation come to be established
in the Fest? Also, what role did economic incentives play
it the development of rights to water? This study provides
some preliminary observations and hypotheses regarding these
guestions. Since it was the tirst state in the West to
estakblish a systenm oif water rights based exclusively on the
systexz of prior appropriatiors, the study tocuses or the
experience in Colorado. Many of the developments in water
rigkts in the rest of the Arid kest derive in one way or
another from the Colorado system. Limiting most of the dis-
cussion to Colorado also serves to kesp ti study within
manageable proportiorns.

The following material offers a discussion ot water
rights developrment in the West in three distinct but inter-
related segments: theoretical, Listorical, and quantata-
tive. Thougk many studies oftfer theoretical analysis of
water rights, few have addressed the developmeat of water
rights and fewer have exaained the historical context of
property rights development. To my knowledge, no study tas
attempted to estimate a guantitative model o:f the evolutiorn
of water rights. Although important in their own right, an

aralysis of property rights evolution with only one or two
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of these components would be similar to building a stool
with only one or two legss the result is an uzbalanced
structure. Adding the third leg or compounent, however, not
only helps to add balance but also creates a study that is,
perkars, more than the sum of its parts.

In the first portion of +the study, thke theoreticai
basis of the development of property rights is examined,
particularly rights to w«ater. A reviev 0ot the literature
regarding the ecoromic role of property rights and their
development is preserted in Chapter II. This chapter is
important in that it gives an overview of the current appli-
cations of economic theory to property rights development.
Az importart point developed in this chriapter is thkat the
treatasnt of property rights in terms of polarized exclusive
or non-exclusive forms 1is not appropriate ror study of the
evolution of property rights. Thus, instead of being estab-
lished in az completely exclusive torm, it is more likely
that property rights evolve gradually from less exclusive to
EOore excliusive. The current level of exclusivity depends on
the net benefits otf exlcusione.

Chapter III develops am ecornomic model oi water rights
evolution, building on the theory discussed in Chapter II.
Based on the standara problem Of ron-=2xlusive resources, the
model suggests that wvater «claimants will more carefully

define their rights to water wken: 1) the derived demand
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for water increases and 2) Streaanflow--the supply of
diverted water--decreases.

The secoad portion of the study examines the histori-
cal experience of water rights development in the West,
focusing on Colorado. This historical material provides an
inmportant context within whick to consider the theoreticai
literature and the implicatioas ot the mnodel of property
rights evolutiorn. Chapter IV discusses the bpeginpings ot
water rights in the West, briefly examining the experience
in California and the eariy regulations ot airers' districts
and claims clubs. Confiicts reyarding tne rignt +to water
are found to arise particularly in periods of low streanm-
flow. These conflicts create pressures for further speciti-
cation of rights to water.

As the most easily irrigated lands were occupied by
individual and cooperative irrigators, zrurther development
required new sources of investment capital. The inplica-
tions of the development of the corporate canai are consid-
cred in Chapter V. It will be seen that nuch of the con-
flict concerning water rights occurred during this period.
In addition, ideological factors take root during tkis per-
iod, causing a movement against monopolistic and speculative
ownership of water. Ideology and the absence of highly com-
petifive markets for water shape conflicts concerniny rates

charged for water deliveries and the guantity of water asso-
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ciated with a water rigkht. Included is a briet discussion
of tke originm of the Wyoming system of water rights adminis-
tration.

The final portion of the study otters guactitative
evidence regarding the iniluence of econonic factors on the
developnent of water rights, and some conluding observa-
tions. Models of water rights evolution in Colorado and the
Arid West are estimated and discussed in Ckhapter ViI. Chap-
ter VIII provides a summary of the study, alony with con-

cluding observations.



Chapter 11

THE FUNCTION AND DEVELOPMENT OF PROPERTY RIGHTS

The Jliterature discussed 1in this chapter forms the
cutting edge of the property rights paradigm. The materiad
not only brings property rights and tramsactions costs into
the discussiorn, btut aiso offers explanations for change an
property rights and institutions. Section one presents an
overview of the literature regarding the economics of insti-
tuticaal change. The problem of efficiency and institu-
tional charge is examined in section two. The discussion
provides a coutext for the analysis or tcne developaent of
water law ir subseguert chapters and lays the groundwork for
the model of property rights change constructed it the fol-

lowing chapter.

2.1 THE ECONOMICS OP INSTITUTIONAL CHABGE

The econonmists who first attempted to explain the
development of property rights were Marx aad Engoels.?

According to Marx,

1 Svetozar Pejovich, "Towards An Economic Theory of the
Creation and Specification of P2Property Rights," Review of
Social Ecomomy, 30 {September 1972): 31b.
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prolitical econoay proceeds from the zrxact of

private property, but it does not explain it to

us. . « Private property is explained from exter-

nal circumstances. As to how far these external

circumstances are but the expression of a neces-

sary course of human development, political econ-

ony teaches us nothing.2?
Marx and 2ngels set out to develop their own theory of prop-
erty rights evolution to £ill the void left by mainstrean
econorists.

Marx believed that institutions are a tunctiom of the
level of development of the material powers of production.
The =®material powers of production include the stock of
natural resouarces, the size of markets, aand the state ot
technological developsent. As any one ot these factors
chapge, the material powers ot production will come into
conflict witk the relations of production——institutions aza
property rights-—-thus creating social pressures and incen-
tives for change. 2lthough the orijinal specification ot
icstitutions and property rights may bhave encourayed social
development whken first established, the same property rights
may hapnper development as the material powers of production
change. The conflict betw2en the emerging set of property

rights and the existing set will be resolved in the

political/legal arepa, resulting in a new specitication of

2 Karl Marx, Economic and Philosophical Manuscripts of 1844,
(Moscow: Poreign laguages Publishing House, 1960), ppe.
68-69, 3juoted in Ibid.




property rights and institutions.3
The relatively recent property rights and 1imstitu-

tional change literature agrees withk this mnuch of Marx's
acalysis. The language, Lowever, is couched in terms 0f the
individual pursuing his or her self-interest. As Golabery
has put it,

not only will people pursue their self-interest

within tne rules; they will also aliocate

resources toward changing the rules to their own

bepefit.*
Individuals maximize utility by allocating their resources
amEong various activities so that the benerit ot an addi-
tional dollar of resources expended on each activity is
ejuated. And changing the rules of the game should be
recognized as one of the activities possible. Pursuing
their self-interest, individuals will allocate labor etfort
or resources to institution or rule changing activities as
lon3y as the prospective benefits exceed the costs. In terms
of property rights, irndividuals will attemzt tO exclude oth-

crs from access to a resource so lony as the expected bene-

fits exceed the costs of definirpg and policing the claim to

3 Karl Marx and Friedrich Engels, Critigue of Political
Econouy, excerpt in Louis S. Feuer, ed. Marx and Engels:
Basic Ekritings on Politics and Philosophy, {Gardem City:
Anchor Books, 11959), pp. 43-44.

4 Victor P. Goldberg, %“Institutional Change and the Quasi-
invisible Hand," Journal of Law and Econoamics, 17 {(UGctober
1974) s 461,



9
the resource.S To exclude potential users means to establisah
property rights.®

The subsequent discussion is divided into two sec-
tions: 1) the general models of institutional change, and
2) models anrd studies that relate to the developmert of

property rights in natural resources.

2.1.1 General Models of Institutional Change

This section summarizes the work of Demsetz and ot
Davis and North.7 Both studies offer general economzic models
tor the development of property rights and institutions.
The studies by Demsetz and by Davis ard North have provided
the foundation for muck of the literaturc on the evolution
of property rights.

The credit for pioneering the use of the toois of neo-
classical economics to explain the development of property
rights could probably be accorded to Harold Demnsetz. The
distinctionr awarded Demsetz is double-edged: some analysts

kave built on his worX, while others have comnstructed their

S Pejovich, "Specificatioun of Property Rigats," p. 312.
6 Ibid.

7 Barold Demsetz, %"Toward A Theory of Property Raghts,"
American Economic Review, 57 (May 1967): 347-359; Lance
Davis and Douglass C. North, Institutioral Change ana
Americar Ecoromic Growth, (Cambridge: Cambridje University
Press, 1971).
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models in response to weaknesses in his work.®
Demsetz bases his analysis on the coacept of external-
itye. As discussed above, property rijhkts define the cost
and benefits associated with resource use. To the extent
that these costs and benefits are not distributed to tae
decision-maker, exteraalities mray result. Demsetz argues
that a primary tfunction of property rights consists ot
internalizing exterrnalities.? The driviag force in tne evo-
letion of proverty rights, according to Demsetz, is the
ernergence of new external costs and benetits. Opening ot
rnew markets, changes in technology and increased krnowledge
jenerate new cost-benefit incentivas. New forms of property
rights are corstructed to internalize or capture new bene-
fits or to avoid the costs of changing events. In other
words, "property richts develop to internalize extermalities
when the gains of interrnalization become larger than the
cost ot irternalization.m1?
Demsetz stresses that internalizing externalities
ttroujh adjustments in property rigkts should not be inter-

preted as a deterministic process. Rather, the process ot

8 As examples of the latter, see Carl J. Dahliman, The Cpen
Field System and Beyoad, (Cambridgye: Caabridge University
Press, 1980), and Jonr R. ©Umbeck, A Theory ot Property
Rights, With Applicatiorn to the California cold Rush,
(Ames: The Iowa State University Press, 1981) .

9 Demsetz, "Theory of Property Rights,"™ p. 348.

10 Ibid, p. 350.



711
property right change will likely be a sporadic, hit-or-miss
process. The property rights that survive wili be the ones
tkat could best accomodate changes in technoloygy and market
conditions.11 In a well-known example, Demsetz ezploys his
theory to explain the origin of property rights to land
among the Labrador 1Iniians of Quebec. Up until the eariy
eighteenth century, hunting for furbearing animals was
largely for local consunmptior. The furs vere 1ot sold on
the mark~%, Lut were used by the hunter's fapmily for cloth-
ing and shelter. Since the animals were hunted om comEon
property, the usual type of externalities associated with
fres-access resources were geperated. Thnat is, free-access
resources create littlie incerntive to invest in maintaiaing
the resounrce stock, since the geains frox such eftort would

probably mnot be captured by the investor, but by other

resource users. Thus, the incentive structure promotes
overutilization of the resource. The externality gererated
in the <case ot the Indians, however, was not Yyet large

erouch to justity the trouble of estabtlisking private grop-
erty rights.

Ircreased depand for furs led to a greater tur traae
with the Indians of Quebec. .The result, as Demsetz pro-
vides, was that tne Indians placed a higaer vaiue on turs

and éxpanded the magnitude of their hunting operations. As

11 JIbid.
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a result, the externality produced by tree-access to the
huniing lands greatly increased, thereby providing greater
incentives for establishiag exclusive property rigiatse.
Demestz documents that this in fact 4id occur: Indian tarci-
lies began to estakblish territorial hunting grouuds. Thus
the establishmenrt of a greater degree of exclusivity of
property rights was correlated with <change ir economic cir-
cumstances.

Relying on the work of Demsetz, Davis and North argue
that cew institutional arrangements are foreecd as the result
of the pursuit of potential protits by 1individuals. The
nodel attempts to predict the level--voluntary, cooperative,
or jovernzental-—of the new 1institutional arrangement and
also the time lag between the initial percegtion of poten-
tial profits and the emergence of the new institutional
arrangeaent.

Like Deasetz, the Davis-North model proposes that
institutional change occurs when iundividuals perceive that
the expected benefits of changing the rules of the ganme
exceed the costs. As new sources ot profit emerge, indivi-
duals or groups ¥ill take it upon themselves to change the
rules of the game in order to capture these new belefits.
New sources of profit are generated py many tractors includ-
ing econoaies of scale, externalities, transactions costs,

and risk aversior. But new sources or protit domn't just
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materialize from thin air; they arc the result of changes in
one of +the exogenous variables of the model. Exogenous
variables include the 1level of technology, market size,
relative prices, expectations of incoae, knowledge, and
background economic anrd poliitical institutions. A change in
ore or more of the exogenous variables generates a new
source of profit. If these new profits camnnot be captured
in the existing incentive structure, pressures will build
for institutional irnovations that will perait profits to pe
captured.

Technological change, for example, often produces subp-
stantial economies of scale. Therefore, a business that
utilizes the rew technology would be able to cut unit costs
by increasing the size or its operatioas. Suppose that the
techknological innovation reguired a large amount of capital
investment. It firms could onrly be orgaanized as sole pro-
prietorships or as partnerships, the liability of stockirold-
ers may appear e€xcessively risky. A nevw 1institutional inno-
vation that would limit the liability ot stockholders would
result in a greater amount ot funds available for invest-
ment. According to Davis and North, the corporation was
just such an innovation. This institutional innovation emna-
bled the firm to invest in the new technoloyy, thereby gea-

etating new profits from econoazics of scala.12

12 pavis and North, Instutitional Charge, p. 4.
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2.1.2 Property Rights in RBatural RBResources

Other studies of change in 21institutions on a 1less
grand scale irclude Anderson and Hill, Dahlman, Umbeck, and
Libecap.13 Each study examined the development of property
rights in natural resources: Anderson and Hill analyzed
property rights in land, livestock, arnd water in the Ameri-
can West; the enclosure of coammon iands in Enyland was tae
focus of the study by Dakliman; Umbeck constructed a model of
tte choice of contracts for gold-bearing land during the
California gold rush; and Libecap described the development
of preoperty rights to gold in Nevada's Comstock Lode.

The basic structure of each of these models is very
similar. Individuals or yroups are assuazed to maximize some
objective function such as utility, residual income, or pro-
fits. Generally, the problem faced by individuals consists
of choosing the appropriate level of etfort to apply to
changirg or defining the rules of the game in order to max-
imize the value of their objective function. Anderson and
Hill call this effort property rights defining and entorcing
activity. OUmbeck characterizes the process as one of con-

tracting between gold miners. Libecap reters to the detemse

13 Terry L. Anderson and P. J. Hill, "The Evolution of Prop-
erty Rights: A Study ot the American ¥est," Journal ot
law and Ecomomics, 18 {April 1975): 163-179; Dahlman,
Open Field System Umbeck, Gold Rights and Gary Libecap,
The Evoiution of Private Mineral Rights: Nevada's Com-

stock lode, ({New York: Arno Press, 1978).
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of mining clainms, ard Dahlmar terms the activity as
establishing and protecting ownership righats.

Also comron throughout these studies is the proposi-
tion that irdividuals «ill use the same criterion for
expanding resources on property rights defining and enforc-
ing activity as for any other type of activity, namely, the
expected benefits of tre activity relative to the costs
incurred. Thte problea of determining tae equilibrium level
of defiring arnd eaforcing activity then becomes one ot char-
acteriziry the marginal cost and margipal benefit functions.
As shown in Figure 1 takesn trom Andersoa and Hill, the
intersection of the marginal benefit and marginal cost scte-
dules determines the eyguilibrium level of defianirg aad
enforcing activity. The benetit schedule, or the *derand’
for decfining and enforcing activity, generally depends orn
the value of the asset and tke probapility that the gaius
generated by defining and enforcing activity will be cap-
tured by the owner 0O0f the assct. Tne °*suppiy® of defiping
and enforcing activity depends on the scale of operations

and the assets of the property owner.l+

14 apnderson and Hill, "“Evolution or Property Rights," p.
167.
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Figure 1: Costs and Benetits of Property Rights Defining
Activity

Activity

Source: Adapted trom Anderson and Hill,

"Evolution of Property Rigiats," p. 166.

A brief summary 9of the analysis of tae development of

Western water rights discussed in Anderson and Hill will
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illustrate the mechanrics ot the nmodel. Zariy settlers irn
the West estatlisked the riparian rule of water rights gen-
erally because they had been familiar with tke riparian sys-
tem in the Bast., In addition, as Andersoa points out, water
¥as a relatively aburndant resource. Thus the prospective
additional benefits of further defining property rights to
water did not justitfy the additiomnal costs. Hith the dis-
covery of gcld and the subseguent increase 1in population,
kowever, the benetits of definirgy and enforcing activity
greatly increased. Irn particular, goléd miners in Calitformnia
found that the riparian system was rot suited to the techni-
cal circumstances ot mininygs water must be diverted from
tte watercourse to ke used some distance from the streamn.
Tiis the riparian rules would not allow, so0 the gold niuers

torme2 associations and solded their own sSystea of wvater

(o]

ichts; ouae suited to the physical requiremernts of mining
5old. Eventually, these new rules becamc recognized as tioe

system of prior appropriatiomn.

2.2 IRSTITUTIONAL CHANGE AND EFFICIENCY

Some of the institutional chanje Jliterature supports
the proposition that the rules of the game tend to develop
efficiently. In Demsetz's model, for example, change is
efficient since it occurs when externalities are internal-

ized. Similarly in the Davis-Nortk @mod2l, institutional
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change must result in social gains; othervise, change would
not have occurred.

One can also identity this propensity in the legal
change literature. There, =uch of the work is based on
Richard Posner's proposition that the coanmon law exhibits a
tendency to develop efficiently: "judge-made ruies tend to
bve efficiency promoting, wkile those made by legislatures
tend to be efficiency reducing."!'S Posner attriputes this
difference in institutional performance to the absence of
incentives tor selt-serving behavior in the judiciary rela-
tive to the legislature. Judges are nmore detached from pol-~-
itical pressures thkan are legislators; decisions based on
the judge's self-iaterest wouid viotate the norms of judi-
cial behavior. Posner argues that a judge's decision will
tend to be based on etficiency criteria if only due to the
fact that self-interested decisions are all pbut ruled out.
Hirshleifer calls this hypothesis tPosner's Theoren's
"park~t interactions tend toward economic etficiency, aad
thke law will in fact tend to assist and supplment this ten-

dency."1s

15 Richard 2. Posner, Sconomic Apalysis of Law, 23 ed.,

(Boston: Little, Brown, and Company, 1977), p. 404.

16 Jack Hirshleifer, ®Evolutionary Models in Ecornomics and
law," Eickard 0. Zerbe ed., Eesearch in law and Econoa-
ics, 4 (1982): 3.
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In related studies, Rubip and Priest build on Posner's
Theorem.17 In Rubin's model, the evolving efficiency in the
common law depends on the actioas ot litiyants, not 6n tane
discretion of the judge. He argues that inerticient rules
are more likely to be challenged than rules that are etfi-
cient. If tke rule is efficient, then the parties imn the
dispute will not 1litigate but will settle out of court.
This process depends on the interest ot bothk parties in
developing legal precedents.

Priest follows basically the same argument, but geaer-
alizes the applicability of Rubin's model. He contends tkat
inefficient rules wili tend to be 1litigated because tiae
costs imposed by inetficient rules are by definition greater
than those imposed Ly etficient rules, whether or pot the
parties are concerned with developing precedents.l®

Both models characterize the development of the coamon
law as an evolution from less efficient to more efficient.
If inefficient laws are more likely to be litigated, thken
even it court decisions are pade at randoan, inefricient
rules will tend to be overturned and efricient rules will

tend to persist.

17 pPaul H. Rubin, “%hy 1s the Coamon law Ctficient?" Jour-
nal of legal Studies, 6 {January 1977): b1-03; George L.
Priest, "The Conmon lLaw Process and the Selection ot
Efficient Fules," Journal o:f legai Studies, 6 (January
1977): 65-82.

18 priest, “"Commornr Law," pp. 67-73.
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A coxzmon thread of thought in these works is the
notion that the efficient evolution of institutions takes
place as a bhit-or-miss process. Some recojnize that iretffi-
cient insttitutions may crop up hkere and there, but tkat
tkese sorts of aberrations are unstable and will pnot persist
in the loug run. Dahlman takes this argument one step
further: since irtetficient institutions are not expected to
survive in the lomng-run, 1institutions that 4o iz fact per-
sist nust somehow Lte efficient. Common property oOr Irce-
access resources are wiaely regarded ia the literature as
being ipefficient; they encourage a greater than optimal
level of utilizatiom.1® But givenr tkis, how does bakiman
explain the longevity or an opviousiy inefficient institu-
tion such as the system of common lands ia England? To
answer this question, we aust delve into the relationship

between tramnsactions cost and property rigats.

2.2.1 Transactions Costs and Property Rights
The relationship between transactions c¢osts aad prop-
erty rights wvas first explicitly examined 1n the semxinal

work of Coase.29? According to Coase, voluntary exchange bet-

19 For example, see Richard James Swecney, Robert C. Tolli-
son, arnd Thomas D. Willett, "MNarket Failure, the Comaon-
Pool Problem, and Ocean Resource Exploitation,™ Journal
of Lavw arnd Ecopomics, 17 (&pril 1974): 179-192.

20 gRonald H. Coase, "™The Problem of Social Cost," Jourmal o
Law and Economics, 3 (October 1960): 1-44.
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wzen parties will result in ezxficieat outcomes as long as
property rigkts are assigned and tramsactions costs are
Zero. As long as property rigsts are well-defined, the
allocative outcome will be the same regardiess of the origi-
nal specification of property rights.

The subseguent literature further examined the linkage
betvween property rights and transactiorns costs. Specifaca-
tions of property rights were compared on the basis of the
level of transactions costs generated by eack. Private or
exclusive rights to resources were generally deemed superior
to non-exclusive or unspecified rights since they lowered
the cost of negotiating and entorcing exchange agreements or
corntracts. In other words, private property raights lower
tLe costs of market exchange.2! Fewer resources are expeanded
in the exchange process, since the attrabutes of the
resource, 1including ownership, physical dimensions, akd
guantity are aiready established in the property right.
Toese results were confirmed in studies by Demsetz and
Ch=2un3j.22 Before furtaner discussion, a digression on the

defirition of transactions costs is in order.

21 Por iurther discussion of tkis point, see Carl J. Dahi-
man, The Open Field Systsm, pp. 79-92.

22 Barold Demsetz, "Theory of Property Rights,™ and Steven
N. S. Cheung, “"The Structure of A Coatract and the Theory
of a Non-Exclusive Resource,"™ Jourral of Law aud Ecopoa-
ics, 13 [April 1S790): 4S-70.
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* * *

In this study, transactions costs are defined as the
gains frosz exchange foregone due to the existence of noa-
exclusive property rights and <restrictions on the transter-
ability of property rights. A variety of definitious of
transactious costs are found in the literature. In a rela-
tively broad definition, Dahlman states that tramnsactions
costs include search and information cost, bargaining and
decisions cost; and policing and enforcement costs.23 The
transaction cost concept is a useful tool when costs are
carefully defined. But the terr is used in so many diife-
r2nt ways that one is really not sure what transactions
costs really are. As Alchian has observed

+he conception of transactions remains sutfi-
ciently indefinite to permit superficial reference

to transactions costs as the key to any paradox,
exterrality, public goods provision, etc.2e

23 Carl J. Dahlman, "The Probiem of Externality," Jourmal ot
iaw and Economics, 22 {April 1979): 144.

24 armen Alchian, "Some Implications of Recognition of Prop-
erty Rights Transactions Costs,” In Karl Brunner ed.,

Economics and Social Institutions, (Boston: Marticus
Nijhotf Publishing, 1979), p. 234. Alchian describes no
less than six types of transactions costs: 1) the costs

of determining who holds what rights, 2) the cost of spe-
cifying the rights held by any individual, 3) the cost of
assessing the attributes of a good, 4) the cost of deter-
minirg available prices and estimating future prices, 3J5)
the cost of ensuring that contract provisions are veriti-
atle, . and €) the costs of veritying ayreements and con-
tracts. Ibid, pp. 234-236.
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¥atters really get confusing wher transactions costs refer
to both the cost of market exchange and the cost of estab-
lishing exclusive property rights. For this reason, the
term will be used sparingly in the chapters to follow.

* * %

Later analyses raised some doubts about the umiversal
superiority of private property rights. These studies
pointed out that although private property rights will
reduce transactions costs--the costs ot npegotiation and
exchange~--these gains will only be generated after exclusive
property rights have beern established. In order to estac-
lish cxclusive rights, resources and efrort must be allo-
cated to the process of defining arnd ezforciny property
rigitts. In other words, establishing exciusive rights 1s a
costly process. If the costs of establishing exclusive
property rights are greater than the gainrs in terms ot lower
transactions costs, then exclusive rights would be inetfi-
cient and not worth the trouble coanstructing.

Trhe cost of establishing exclusive property rights
depends stronyly or the physical nature of the resource.
Some resources occur naturally in torzs that are costly to
measure and define. And as we hLave seen, the lower the
lavel of definition of the characteristics of a resource,
the Eigher the costs of exchange. Establishing and enforc-

iny exclusive property rights in commercial fish in the oce-
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ans, for example, would certainly cost more than their sale
would generate.25 Similarly, the definition and enforcemeat
of exclusive rights to resources such as ground water and
petroleum would be expensive, simply because they are ditfi-
cult to isolate and measure.

Thus, tke persistence of less than exclusive rights to
a resource might be explained by the hijh cost of defining
and enforcing property rights relative to the benefits., It
is possible, then, that seemingly inefficient institutions
2y actually be efficient to the extent that the institution
performs well relative to the actual constraints of the time
and place. In other words, private property rights are not
unasnbiguously superior to nor-exclusive rights; one must
consider tihe actual costs of increasing the exclusivity of
the property right.

Usirg this argument, Daklman contended that the open
field system was actually an efficient institution 1in that
it performed as well as could be expected Jivean the actual
courstraints of the tiae, including technology, »arket size,
relative prices, resource endowments, and the costs of
establishing exclusive property rights.2¢ The proposition

that the detinition ot private property rights @might actu-

25 3Alan Randall, "The Problea of Market Failure," Natural
Resources dournal, 23 (January 1983): 133.

26 Carl J. Dahlmaa, Tke Open Field System, p. 204.
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ally result it a net social 1loss is also argued by Arnderson

and Hill.z27

2.2.2 Ideology and Institutional Charge
In a recent study, Douglass North otfers an alterna-

tive explanatiorn for the longevity ot seeaingly inefficient
institutions.28 North believes that ideology may help to
explain why inefficient institutions are establisned and whay
they may not evolve into more efficient forms. The recogmni-
tion of the salience of ideological kenavior by NOrCth coast-
itutes a revision and important extension of the Davis-Nofth
nodel. In his work, North evaluates the propriety of the
assertion of majaostream economics that all activities are
the result of a solipsistic evaluation of relative costs and
bencfits:

SometLing more than an individualistic calculus of

cost/benetit is needed in order to account for

change and stability. Individuals mav ignore such

a caiculus, in an attempt to ckange the structure,

tecause of deep-seated ideological convictions

that the system is unjust. Irndividuals may also

obey customs, rules, and laws because of an

eyually deep seated conviction that they are legi-
timate.29

27 Terry L. Anderson and P.J. Hill, "Privatizing the Com-
mons: An Improvement?" Southern Econoamic Jouarnal, 50
{October 1983): 450.

28 pouglass C. North, Structure and Change in Economic His-
torv, (New York: W.®. Norton and Company, 1981).

29 Douyglass North, Structure and Change, p. 12.
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The theory of institutions in Northk coasists of three
components: a theory of property rights, a theory of the
state, and a theory of ideology. The state in this model is
rrimarily concernea with the specitication of property
rights. The theory of property rights explains tke relative
inpacts of particular specifications of property rights, and
the resulting effects on economic efficiency. The theory ot
ideology explains the effects of social vaiues oan aindividual
behaviore.

North reviews tvo examples of theories of the state:
contract theory and predatory theory. According to contract
tkeory, the government specifies the set of property rights
thkat maximizes social welfare or utility. Individuzals are
able to enter 1into contracts with one anotker that are
wall-specified, easily transferable, and entorced by the
state. The purpose of the state corpsists of m@minimizing
transactions costs irn order to improve opportunities for
market exchange of goods, services, and resources. As a
result, gains from trade are gererated and the economy
experiecnces growth.

By «c¢onstrast, the predatory theory holds that tae
state is essentially a tool of the group in power. Coanse-
guently, the state is more concernmed with detfining property
righfs so as to maximize the wealth or utility of the group
in power. The effects on society and on economic growth are

of secondary concern to the predatory state.
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North generally adopts the predatory theory. Ruling
groups will select the set of property rights that result in
tke maximization of their own welfare. But the choices made
by rulirg groups must take into account competitive pres-
sures from potential rulimg groups and the tramsactions
costs associated witk revenue collection. The ruling grouyp
will choose the set of property rights that maximizes
reverue net of the costs of collection.

buring particular periods in history, the power of
potential groups relative to the established ruling grougp
may diminish. In this event, the ruling group is likely to
have their way in establishing property <rights consistent
with their interests. The result of diminished coampetition
will be a higher probability ot establishing property rights
that are inefficient trom the perspective of ensuring eco-
pomic growthe.

Nortk's theory of property riguts draws heavily from
tke progerty rights literature. According to this theory,
resources will be transterred to their most valued use when
property rights are privately held, carefully detined, and
costlessly transferred anéd enforced. But as noted above,
tkese activities are not without costs. The state, by spe-
cifying property rights, assiyns exclusive authority over
particular resources to individuals ard uses its power to

enforce this aunthority.
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2.3 SYBTHESIS AND SOUMMARY
Although a wide range of approaches and applications are
found in the literature, a common theme emerges: institu-
tions set the stage tor economic activity, but in turn are
molded by choices made in the economic systen. 4 basic
result of choice theory holds that persons maximize utility
by aliocating resources among various activities so tnat the
berefits of an extra unit of resource used in each activity
are equated: the process of specifying and altering the
rules of the game shouid be recognized as oune of the possi-
tle activities.

Assuming the reople pursue their selit-interest,
resources will be allocated to property rights detining aad
enforcing activities when the benefits exceed the costs. a
model ot change in property rights could be constructed by
specifyiny these cost ana benetit functiosxs. Suchk a model
is coanstructed in Ckapter II. The model predicts when
changes in the specification of property rigats are likely
to occur, yiven a shift in a cost or benerit parameter. The
model i3 designed to test the basic implication of the prop-
erty rights school: if people act according to their self-
interest, their actions pecome predictable.

The 1literature suygyests that attempts to alter the
structure of property rignhts are expected when the resouarce

becomes more valuable or physically more scarce. Individu-
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als will try to caputure residual income or interralize
externalities by further defining property rights as tne
resource becomes more vailuable. Increasing the level of
exclusivity oi the resource Jlowers transactions costs, and
permits the capture of more gains rrom excaange. The litef-
ature also indicates that inefticient, non-exclusive rights
to property are not 1likely to persist over time unless: 1)
the costs of establishing exclusive property rights are
higher thaia the beretits, or 2) the institution is preferred

to more eificiernt forms due to ideological reasons.



Chapter I1X
A BCDEL OF THE DEVELOPMENT OF PROPERTY RIGHTS TO
SATER

This chapter develops a model of +the evolution oif
property rights to water. The model takes a positive
avproach: its purpose is to explain the development of
property rights rather than to evaluate their performance.
Tre first section gives a cursory introduction to the prob-
l2m of free-access resources. Section two describes how
water users are motivated to estatrlish sone tork of property
rights to the resource, followed by a discussion of the
benefits of water rigkts transters and speculation. Exclu-
sion costs and their determinants are discussed next. The
fifth and sixth sections analyze the effects of 1ncreasing
demand for water and variable resource flows on property
rights develoonaent. Finally, the implications of the model

are summarized.



31
3.1 THE PROBLEM OF FREE-ACCESS RESOORCES

The early property rights 1literature tocused oun the
efficiency of exclusive vis-a-vis non-exclusive property
rights.! The usual result keld that extercalities are gener-
ated when rights to property are non-exlusive. 1f tkhe
resource is valuable and access is unrestricted, then early
resource claimants wili earn positive profits trom the use
of the resource. Eut as we Kknow from price theory, tae
existence of positive profits will cause more firms to eater
and exploit the resource. Unless the intlux of new resource
claimants is limited, the resource will be expioited at a
higher tham optimal rate.

The solution ir the Coasian tradition calls for tae
establishment of exclusive, or private, property rights to
the resource. Exclusive property rights would allow
resource claimants to internalize positive profits ian tne
tora of rent to the resource. Internalizatiou could be
accomplished by 1limiting the number of resource claimants.
Tais prescription, however, implicitly assumes that the
costs of establishing ard maintaining exclusive property

rights are zero.

1 See, for exanmple, Harold Demsectz, "Toward a Theory of
Propertr Righats,®" The American Econogsic Review, 57 (May
1367y : 347-359.
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Accordiang +to Alchian, ar importaht dimension of a
property right is tke extent to which the decisions of a
person regarding the disposition of a good or resource domi-
nate the decisions of all others tor a particular set ot
uses, or the domain of the right.?2 If the probability is one
that a person's decisions will deterzine the use of a
resource for a given domain of usage possibilities, taen the
right may be considered ‘absoiute! tor those uses. This
guality is the strength of the right. For example, I may
have the absolute right to drive my car, but the domain ot
ny rigat does not include the right to rum down pedestrianse.
Alciitiac notes that exclusive rights tend to be associated
with aus unlimited use domain and sSingle person decision pro-
Co2SS. In other words, if the right is exclusive, then the
p-obability is '1*' that the resource claimant will deteraine
thke use of the resource over an unlimited domain of uses.
Or the other hand, onc wko holds a non-exclusive right may
be characterized as posssessing a very low probability ot
da2teriming the disposition of a resource over a linited

domain of usese.

2 Armen A. Alchian, "“Some Implications of Recognition of
Property Rights Transactions Costs," in Karl Brunner, ed.
Economics and Social Imstitutions, {3oston: Martinus

Rijhotf Publishiag, 1979), pp. 237-239.
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We should emphasize that the us2 domain and *strength®
of a property right are not polar or discrete variables.
The use domain, or the set o0f sanctionea uses of the
resource, is continuous, ranging froz few¥ uses to an uniim-
ited number of uses. Siailarly, the probability that the
resource claimant wil determine the disposition of the
resource for a given domaim also varies continuously between
zerc and oLe. Thus, we should treat property rights not as
either exclusive or noa—-exclusive, but something in between;
as semi-exclusive.

If rights to resources could be exclusively estab-
lisked at zero cost, then private property rights woula be
defiped for all scarce resources. But since establishing
and definirg property Tights reguires the expeaditure of
resources, rights will be semi-exclusive. The particular
level of exclusivity will depend on the benefits ot excla-
sior relative to the costs.

In the sections pbelow, a formal model of the evolution
of property rights to natural resources is developed. ©We
skall sce that the level of development depeads on the bene-
fits relative to the costs of making the property right more

exclusive.3

3 The analysis of the problem of non-exclusive property in
this chapter has berefited from Robert H. tHaveman's arti-
cle, “Commorn Property, Congestion, and Eanvironaental Pol-
latior," Quarterly Joureal ot Economics, &7 {May 1973):
278-287.
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3.2 A MODEL OF PROPERTY RIGHTS TO MATER
Assume that N' identical firms exploit a watercourse,
with 1 € §¥* £ §. All firms possess a production function gq;
= f{ai), where q; is firm i's output of a single homogeneous
product, say wheat, and ai is tbe gquantity of water diverted
by firm i. Costs for each firm depend on the expense of
diverting water and the costs of operating diversion capac-
itye. Let C represent the annualizeda cost ot constructing,
operating, ard maintaining a unit ot diversion capacity for
a given flow of water irp the watercourse. Profit for each

fira is the difference between revenue and cost:4

W= ? f(a]) - c al , (N

where P is the price oif wheat. Assume, for tne moment, that
the rate of flow of water in the strezam is comnstant. Also
assume that aggregate diversion capacity does not exceed
streazflow.

Aggregate profit is the horizoantal sum of the profit
functions of the N firms:

~° W'
D sl ?.Z}f!ag) - c.Zai - 12)
%% &

The profit maximizing solution is shkown in Figure 2, Panel
A. The slope of the total revenue curve is the value of the

marginal product of water, defined as the product of the

¢+ A pore realistic analysis would include other factors ot
production such as land and labor, and allow for subsitu-
tion. PFor simplicity, this possibility is oaitted.
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price of wheat and tke marginal physical product of water.
For simplicity, costs are assumed to increase at a coastaat
rate, resulting ir a linear cost schedule.

Aggregate vater diversions are defined as A, vhere A
=€g a; . A' is the profit maxinizing level of aggregate
diversionse. This level of proauction of +the natural
resourée commodity equates the value of the agyregate margi-
nal product of diverted water (the slope of the Tk, curve)
with the aygregate marginal cost of production {the slope of
TG) - Since tirms are identical, each firm diverts 3 ugpits
of water per period, so a = a; for all i. Thus, totali
diversions may be expressed as the number of fires multi-
plied by a.

Gptimal production of diverted water is shown in Fig-
ure 2, Panel B.S The curve MC is thke bkorizontal suam of the
marginal cost curves of the X' ftirms. Marginal cost eguails
the value of the marginal product at A', generating protits
egual to the distance ef in Panel A. In order to obtain the
optincal level of aggregate diversions at A% the nuaber or
firms zust be limited to ¥' ard diversions per firm limited

to a.

S This presentation owes much to the graprical analysis pre-
sented in Lee G. Anderson, "The EKelatiorship Between Firm
and Fishery in Conmon Property Fisheries," Land Economics,
52 (May 1976) : 179-191,
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Tke existence of positive profits creates incentives
for the entry of more firms. Unless accass to the waterc-
ourse is restricted, tne nuaber of firms diverting water
will jincrease as long as the benefits ot production exceed
tbe costs of entrye. Eventually, tne eguilibrium leveld ot
production of the commodity will be established at A" wvhere
MC and VAP in Panel B are equal. This leval of use corres-
rords with the intersection of the TR, and TC, schedules in
Panel A. The entire economic surplus--the area abcd 1in
Pancel B-- has been dissipated at A"; 1in etffect, 1t has beern
capitalized 1in the form of diversion tacilities for the
ajditional uN"™-N' firas. Sirce additional entrants would
earn less than the market rate of return on their invest-
a=2nt, the mumber of tfirms will not increase beyond N*. At
tte equilibrium level of aggregate diversions A" (=N"a),
excess resources valued at the distance gia are invested in
diversion works.® The marginal cost of thaese resources is
greater than the marginal benetit that is generated from the
use of the water coammodity.
The situation for the individual £fira 1is shown in
Panel C. The demand for diverted water, derived trom tne
firm's revenue function, slopes downward due to diminishainy

marginal productivity of water. The level of diversioms a

6 Haveman points this out in Havemarn, %“Comzon Property," p.
280.
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eguates the value of the marginal product of water wita the
marginal cost of diversiosx. The position of the demand
curve depends, ceteris paribus, on the level or exclusivity
of the right to water. I1f rigkts are pertectly exclusive,
tfor exampie, the appropriate demand curve 1is D; . D,
includes the scarcity vaiue, or rent, captured tharoughL the
construction ot exclusive rights to water by 1limiting the
ajgregate number of claizants to N' in Panel 3. If on tae
other hand access wvwas unrestricted, the derived demand curve
would be D, , reflectiny a zero rent, or return, to diverted
water.

How could the aggreyate level of diversion be limited
to A'? once method consists of levying a tax ou the diver-
sion capacity proposed by each firn. This Pigouvian tax
would absorb positive protits and raise costs from I, to TC,
as shown in Panel A.7

Alternatively, the optimum level of use could be
attained by establishing private property rights to the
resource. The literature attributes this prescription to
Frank Knight in bhis response to Pigouvian taxes and subsi-

dies.® The %' firms on the watercourse, tor example, could

? The use of a tax to correct uegative externalities was
apparently first proposed by A. C. Pigou 1n his work The
Econoaics of Welfare, 1920.

8 For examrple, see Herbert Mohring and J. ilayden Boyd, “Ana-
lyzing ‘'Externalities': f'Direct Interaction' vs ‘Asset
Utiiization' Frameworks," Economica, 38 (November 1871):
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capture the excess prorits gererated by the resource by
organizing a club to share imn exclusive access to the
water.? Ideally, the club would limit membership fthe number
of firms) to N' and restrict the level of diversions by eaca
firm to a. The exclusion of supraoptimal claimants couida be
accomplished by increasing the total cost of entry trom TC,
to TC, . Economic profit would »pe appropriated by the N°®
Zirms in tke form of a tactor payment to the resource, the
rights to which are now exclusively held by the club. That
is, TC;, is the mnew cost curve iaclusive of the reat gener-

ated by the water resource.

347-361. Krnight's response to Pigou is contained in "Some
Fallacies in the Interpretation of Social Cost," Quarterlty
Journal of Bconomics, 38 (August 1924): 582-606.

9 Accoring to Timothy Tregarther, ciub theory has not yet
been applied to explain the organization ot water righkts
groupse. This study may be characterized as a preliaminary
step in that direction. See Timothy Tregarthen, "Water in
Colorado: Fear and Loathing of the Marketplace," in Terry
L. Anderson, ed., #Hater Rights: Scarce Resource Alloca-
tion, Bureacracy, and the Environment, {Cambridge, Mass.:
Ballinger Publishing Company for the Pacitfic Institute for
Public Policy Research, 1983), ppr. 119-136.




40
3.3 THE BENEFITS OF NATER RIGHTS TRANSFERS ABD SPECULATION

In the analysis above, firms were assumed to be iden-

tically productive in the use of water for the output of a

single coamrodity, wheat. Transferapility of water rights
wvas in effect assumed away, since incentives for tramnsfers
were assumed not to exist. This sectioa begins by allowing

different production efticiencies and the use ot water in
the production of commodities other thamn wheat. Under these
core gereral assumptions, incentives tor water rights trans-
fers are certain to exist.

The issue of transterability of water rigbts kas
attracted a good deal of attention in the literature. Mey~-
ers and Posnerl® provide what is regarded as the semiral
work on the topic. For the purpose of this study, the rele-

vant aspect of the literature is the discussion of the berne-

10 National F%ater Comaission, Market Transfers of &ater
Rights: Toward an Improved Market in Rater Resources, by
Charles J. Meyers and Richard A. Posner, Legal Study No.
4, July 1971. Other notable contributions include L. H.
Hartazar and Don Seastone, Rater Transfers: Economic Effai-
ciency and Alternative Institutions, {(Baltimore: The
Johns Bopkins Press for Resources for the Future, IncC.,
1970); H. Stuart Burness and James P. Quirk, "Water Law,
Water Transfers, and Economic Efficiercy: TLke Colorado
River," The Journal of Law and ZEconomics, 23 fApril
1980): 111-134, and “Appropriatve Rater Rights and the
Efficient Allocation of Resouarces,®™ The American Ecornomic
Review, 69 (March 1979): 25-37; Ronald N. Johmnson, Micha
Gisser, and Michael Werner, "The Definition of a Surface
Water Right and Transterability,"™ The Jourral ot La¥ and
Econonics, 24 ‘October 1981): 273-288; and Micha Gisser
and Rorald N. Johmnson, "Institutional Restrictions oan the
Transfer of Water Rights ard tke Survival of an Agency,"
in Terry L. Anderson, ed., kater Rights, pp. 137-165.
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fits from water rights exchangje. A well-known resulit from
econonic theory holds that economic efficiency can be
improved by exchange ot factors oif production among firms
whern the value of the marginal products of inputs tor tae
two firas are unegual. For example, assume that Firm A can
produce $10 worth of crops with the marginal unit of water,
but Firm E can produce only $5 worth from the margimnal umnit.
Assuming that water is scarce ampd that there are many other
buyers and sellers, Firm A will offer to buy water rights
from Firm B at a price sonewhere petween $5 and 310 per unit
of water. As a result, both firms may be made better off by
the exchauge.ll Given this opportunity for capturinygy bere-
fits through exchange, oOne would expect that firms would
attempt to structure wvater lavw so as to minirmize the cost of
traasferring water righats.

To phrase the argument in terms of the model presented
earlier, let the VME, curve in Figure 3 represent the der-
ived depard £for water rights, assuming that the right is
easily and inexpensively transferable.!?2 The value of the

marginal product of vater is yiven for particular quantities

11 All that is required for an efficient of Pareto optimal
exchange is for one firm to be better off, leaving the
other firm no vorse off,

12 This figur= and discussion draw on the analysis in Rich-
ard Moss Alston, Commercial Irrigatior Enterprise, the
Fear of Water Monopoly, acd the Genesis of Market Distor-
tion in Nineteconth Century American Eest, {New York: Arno
Press, 1978), pp. 42-406,
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of water. For the gquantity of water OW, , the price per
unit is OE, . If transters of water are legally impeded or
constrained so as to increase the cost ot transfers, the
demand schedule will shitt down from VMB, to VNP, . This
spift results in a new price (P that reflects the value of
the margiral product of water to the firm, Jless the losses

due to resrictions on water rights transters.

Pigure 3: PRenetits of Water Rights Tracsfers

Source: Alston, Commercial Irrigation Enterprise, p. 45.
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Efficiency is thus improved when water rights are
easily trausferred. One or more of the firms capture berne-
fits from trade, with other firas no worse oft. Conse-
gyuenrtly, e vould expect that to the extent that firms are
motivated primarily by profits, the club of users will con-
struct rules or petition the courts and legislature for laus
that minirmize the costs of water rigkts transters.

In addition to minimizipg the costs ot water rights
transfers between users in the current time period, we would
expect the coalition of firms to develop rules or lobby for
laws that @pinimize the costs ot speculation in water
rights.13 Speculators, by organizirg futures markets, allow
vater-using firms to acquire water rights tor use in the
future at prices fixed in the current period. A firm aati-
cipating future use of water or expanison ir Crop acreage
taces a considerable aaount of uncertainty regarding the
future price ot water rights. They must anticipate what
they believe the price of a right to water will be 1in the
future in order to deterwmine the economic viability ot the

project. The firm's anrticipated profits may be subject to a

13 The role of the speculator ik natural resource Commoaity
and in situ markets is dissussed in Charles ®. Howe,
Natural Resource IconoRics, {(New York: Johmn Wiiey and
Sons, 1979), pp. 101-102. The implication of the benefi-
cial use doctrine for efficient intertemporal water right
allocation is analyzed by Stephen F. Williams, “The
Requirement of Beneficial Use as a Cause of Waste in
Water Resource Developament,® Natural Resource Jourpai, 23
fJanuary 1983): pp. 7-23.
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tremendous range of uncertainty due to fluctuating water
prices. Thus, given the opportunity, the firm may choose to
‘hedge' by purchasing water rights futures in order to
reduce the risk of economic loss.

The implication of this discussion for our wmodel of
water rights development is this: we expect water users to
place effort in minimizipg the costs of speculative owner-

ship ot water rights.

3.4 THE COST OF EXCLUSION

Clear incentives exist for the exclusion ot potential
entrants to the watercourse. Aggregate profit equal to tane
distance ef in Panel A of Figure 2 could potentially be cap-
tured by the club of estaunlishked users by raising the costs
of entry for potemtial resource users. In eftect, these net
bepnefits would be generated by establishing and maintaining
exclusive rights to the resource, and/or by aliowing fally
transferable water rignts. But with these important incen-
tives to establish exclusive and transferable property
rights, wky do we in fact observe seemingly scarce resources
ramain open to unrestricted use for long periods of time? In
addition, why have transfers of rights to natural resources
such as water been legally restricted or prohibited? Ait-
hougﬁ this seemingly inefficient state of arfairs is undoub-

tedly due to a combinatiorn of many ractors, the recent lit-
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erature suggests that relatively nonexclusive, immobile
property rights are not likely to persist unless: 1) the
costs of defining exclusive, transterable rights are higher
than the benefits, and 2) the 'ipefticieat' form of property
right is preferred on ideological grounds. The problem of
high costs of establisking exclusive property rights is dis-
cussed next. The role of ideoloyy wil be examined in Chap-
ter V.

In tke discussion abkhove, the analysis focused singly
ot the benefits side of establishing exclusive rights to the
resource. If firms are concerned only with the benetits of
exclusion and not with the costs, then aggregate diversiomns
will be established at A' with diversions of a per firam.
¥ith zero exclusion and enforcement costs, the benefits abcd
under the VAP curve in Panel B would be the net benerits ot
exclusion and enforcerent. On the other hand, if the costs
of exclusion and enforcement were bhigh relative to the bene-
fits, then the net benefits of establisking and enforcing
exclusive property rigihts could be zero or even mnegative.

Assumpe that the costs of establisaing ard enforciny
property rights are viewed by the firm or ciub of firms as a
fixed cost of production ir the short-run, but variable an
the long-run. Thus, the firm must take the specification of
propérty rights as given for short-term decisions, but in

the long-run the <firm may be able to alter property riyhts
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to its advantage. The firm's choice of property rights spe-
cification depends on the potential met benetits. Ir the
costs of establishing exclusive property rights are greater
than the benefits, then the rights to the resource will
remain non-exclusive. For example, 1if the costs ot diver-
siou plus the costs ot exclusion raised total costs to TC*
in Panel A orf Piqure 2 ther the club of firms would not
bother to establish exclusive, transferable property rigats
since the rnet benefits would Le negative. In other words,
tte value of the resources expended in the process of estab-
lishing privaﬁe property rights would be greater tham the
value of the product of exclusive rights to water.1*

A more realistic analysis would recogaize the possi-
bility that costs of exclusion and enforcement are actually
somewhere between zero and prohibitive. This would make tae
level of exclusion in thke property rights specitication a
coptinuous variable, rangying zrom fully exclusive and
enforced to completely unrestricted and unenforced. Suppose
that the costs of a particular means ot excluding potential
entrants and entorcing use equals E. The costs of producing

tke water commodity with the level of exclusion and enforce-

14 Tn a recent article, Anderson and Hill emphasize that
rent to the resource may be dissipated in the process of
property rights definition as well as due to coumon prop-
erty characteristics of +the resource. See2 Terry L.
Andersorn and Peter J. Hill, "Privatizing the Commoas: An
Improvement?," Southern Economic dJournal, 50 (October
1983) : 438-ub0.
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ment allowed by this method would raise total costs to the
N* firms from TCp to TC"™ as indicated in Figure 4, resuiting
in net benefits ab. In effect, the costs of exclusion
TC"-TCp are the ecxpense of raising the costs of entry from
TCoto TC; . Although the net benefits ot this exclusionary
alternative are less than the total berpetits possible with
costless exclusion, they are certainly larger tham the case
of po exclusion at all. The group will choose to pay tkce
cost of achieving 1less tkan perfect exclusion and eaforce-
ment, since the net benefits are larger thanm not excluding
or enforcing at all. As we shall see, firms will select the

method that minimizes the long-rurn costs oi exclusion.



Tjigure 4: Fttects of Positive Txclusion Costs
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3.5 THE DETERMINANTS OF THE COST OF EXCLUSION

The costs of excluding potential users froa access to
the resource depend on tactors such as tae physical nature
of the resource and the level ot development of social
institutions. In order to defend a claim to a particular
resource, the claimant must be able to measure the dimen-
sions of his/her claim in order to distimngquist his/her claim
troa the claams of others. The costs of physically estab-
lishing or measuring the dimersions of a claiz depend on the
physical pature of the resource. For example, durinyg the
various Oklahoma land rushes in tkhe 1890's, claigs could be
established simply by staxing the four coraers of the area.
Later, when livestock were added to the land, the owner took
nore trouble to protect his or her property by constructing
barbed-wire fences. This method of excludimng potential land
users and cattle rustlers did not eliminate losses alto-
gether, but was reasonably effective.

The costs of establishing boundaries to claims of
other types of resources are muca higher. As Alar Randall
observes, nfencing the open sea is technologically more
demanding and thus vastly more expensive than tencing the
open range.™15 Similarly, establishing exclusive claims to

underground resources sucih as water and oil, ana to fugitive

15 Alan Randall, "The Problem of Market ~Faiiure," Natural
Resources Journal, 23 {January 1983): 133.
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rasources such as air and surface water may bée prohibatively
expensive.

The gains from exclusionary methods such as enclosing
and measuring a claim by erecting fences, walis, and barri-
ers will probably reack their 1limit fairly early on. With
rapidly dimipishing returns tor the most simple methods,
resource claimants will switch to other means of exclusion
ard enforcement; in particular, they may begin to use legal
means of protecting their clairs. The cost of developing
legal rules to protect property claiams, however, depends on
the level of development of what might pe called the 'col-
lective alternative?, If some sort of court system or
goverument has not yet been establisked, the cost of estap-
lisking a property rigat through the 1law would be very nign
indeed. Individual firms would not be able to aftord this
altérnative.

Though each individual resource claimant may not be
able to afford to define and protect their claims to the

resource, a combination, club, or coalition of firms may be

able to succeed. It ecopomies of scale exist ir enforcing
claims to water, Wwe expect groups or collectives ot
resource-using tfirams to be established. With economies of

scale, the cost per claimant ot exclusion will decline, per-
mitting a more exclusively detined resource. Economies of

scale will probably arise since once the rules of the group
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are established and gain iegitimacy, tamey can be enrorced at
a very lovw cost.t®

The costs of methods of exclusion and enforcement are
portrayed in Figure 5, The cost tunction E = E{A) is tne
long-run envelope of the short-rumn cost functions e, , ¢€,,
and e€;. The horizontal axis measures the level of diver-
sion capacity that would exist it access were uarestricted.
This indicates the pressure for entry from poential users.
As the resource becomes more valuable, the nuaber of poter-
tial entrants increases, raising the costs of detining and
excluding.

The short—-run cost functions are the exclusion cost ot
specific methods of exclusiorn. The function &,, for exam—-
ple, rcpreseuts the costs of physically measurinj the claia
to +the resource through establishing physical boundaries
around the resource claim or by m2asuring the resource flow.
Note that the costs of this alternative increase rapidly
beyond at. ‘ The curve e, is the cost function of exclusion
associated with cooperatives. An example of this method

would be the associations of yold miners that developed in

16 In his thought-provoking work, Charles Lindblom coutrasts
methods of social control suck as authority amd voluantary
exchange. He concludes that control through legitimate
authority 1is much less costly than control through
exchange. See Charles E. lindblom, Politics and Markets,
{(New York: Basic Books, Inc., 1977). For an alternavtive
perspective, see Ronald Coase, "The Protlea of Social
Cost." :
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the 19th cerntury Amerciam ¥Hest. These associations were
tormed in order to develop and entorce somze level of exclu-
sive rights to gold-bearing land ard to the water necessary
for gold mining. PFirally, e, represents the costs of estabp-
lishing rules and statutes through the courts and legisla-
ture, Costs are very high at 1low levels of water diver-
siops, since at this level of development of the resource
the courts and legislature did not exist. As the population
in the area increased, the courts and legislature were
established and concomnitantly claims to water increased due
to an infiux of farmers and miners. Ose of the courts and
legislature became cost effective once tha potential level
of claims to the free-access resource 1in Figjure 5 iancreased
beyond A*.

Fach of the cost functiors are associated with a par-
ticular level ot exclusion and enforcemert of the property
clainm. The level of exclusivity increases as the average
cost of exclusion decreases from e, to e, and ez. The level
of cxclusion and enforcement associated with the cost curve
es may be rather low, but it represents the least-cost
method of defimning and enforcing the claims to water for a
tree-access equilibrium greater tham zero but less than a'.
At a', the cost of excluding all other users from the stre-
amflow through erecting barriers or measuring the streaczflow

is ' per unit. If E' is greater than the benetits ot
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exclusion then the tirm won't bother to measure or delimeate
tke bhoundaries of its clainm. Also at at', tane costs of the
other metkods of enforcing more exclusive use of the
resource gre nuch higher and may gyenerate negative net bene-

fits.

3.6 INCREASING DEMAND FOR NATER

So tfar in the analysis the demand tor vater has been
held constant. This section examines the implications of an
increasing deamand ftor water. Greater demand for water
diversions may be caused by many factors, including increas-
ing market size, technological caanjes in crop production
technologvy, and bigher output prices. The marginal product
of water will increase over time as improved technigues or
irrigatior are developed, for example, or as yvields improve
due to better seed types or greater use ot tertilizer. Any
of these factors will increase the value of the marginal
product of water by shifting the aygregate revenue fuanction
from TEs to TR; as PFigure six shows. More revenue is
generated for each unit input of water diverted. Suppose
that the group had managed to raise the cost of entry in tue
previous period to TC;, establishing the level of diversion
capacity at A'. As the demand tor water increases, the
total revenue curve shitts up, yenerating positive protits

tor the current water-using firms. The existence of posi-
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tive profits encourages the entry ot more water-using firas,
since povw the benefits of entry more thaa compensate for the
costs of entry reflected ir TC; . Unless the group increases
the level of exclusivity of the property right, eguilibrium
will be established at A®"' and excess profits will be dissi-
pated.

WitL the 1increased pressure from potential entrants,
the club of X' firms will again determine the appropriate
costs to be incurred in exclusionary and entorcinyg efforts.
The appropriate costs ot exclusion are tound in Figure 5,
where at the tree-access equilibrium A"' the lowest costs ot
exclusion are given by the curve e; . The curve e ;indicates
a higher 1level ot exclusivity for the rights to the
rasource, If the costs of diverting water incliuding these
exclusionary costs are less than the benefits, then tte
group ®ill incur the cost of further defiring and protecting
their claiase.

Supjpose that the net benefits of the &nigher level ot
exclusion are positive. The group of firms are them able to
raise the costs of erntry from TCp, to TC; , but must incur
costs of TC' to do so. Tha net benefits trom the added
exclusion eguals the distance ab. In gereral, more exclu-
sionary and enforcing activity will occur over time as tne

demand for water increasese.
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Figure 6

Effects of Increased Demand for Water
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3.7  YVARIABLE FLOWS OF THE IN SITU RESOURCE

This section relaxes another of the assumptions made
above, that the flow of water is fixed. No particular allo-
cative problems arise when flow 1is greater than diversion
capacity, so we shall focus on the situation in which total
flow is less than the planned level ot diversions.

Above vwe assumed that diversion costs vere defined for
a given flow of the 1r situ resource. If streamflow
decreases, then the average costs of diverting water
increase, since the sunk costs of diversion facilities are
syrread over fewer units of water diverted. As a result, the
cost curve shitts from TC, to TC;, as shown in Figure 7,

Thke higher costs of production result in a new optimal
lavel of diversion capacity at A‘', wvhere the slope of IC;
egquals the slope of the total revenue curve. The free-
access equilibrium, however, would occur at A"' where pro-
fits are driven to <zero. Thus the group of firms =@must
establish and refine rules of allccating diversions of the
vater resource vwhen streamflows are 1lovw. Unce again, the
net benefits generated from &efining and enforcing these
rules depend on the costs of enforcement relative to the
benefits. The benefits bf allocaticg the short-f£all of

water is potential protit, the distamnce ab in Figure 7. The
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FIGURE 7

Effects of Variable Resource Flows
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group of firms will choose the method of raising the costs

of entry that minimizes the costs ot enforcement.

3.8 IMPLICATIONS OF THE MODEL

Using a variation of the theory of clubs, this chapter
constructs a simple model o0f the development of property
rights to water. Assuming that water users are motivated by
self-interest ard that property rights defining costs are
zero, resorce claimants will establish rules and laws that
result in exclusive, transferable rights to water.

When positive defipnition costs are introduced into the
wodel, the club of water-using firms must consider the bene-
tits of establishiang exclusive, mobile water rights net ot
the costs. Thus, if the net benetits are sumall, relatively
aonexclusive rights to water amay persist.

Ircreasing demand for water raises the net tenefits of
exclusion, resulting in increased defining and enforcing
=2ffort by resource claimants. In addition, periods of low
in situ resource flow generate incentives tor further devel-
orment and defirnition of rights to water. We would expect,
then, that water rights will evolve from relatively non-
exclusive to exclusive forms due to increasing demand for
water and recurreat periods of low Tresource flow.

The model constructed in this chapter generated tso

refutatle hypotheses regarding water rights evolution.
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¥ater rigkts defining and enforcing activity will tend to
occur 1) duriag periods in which the demand ftor water

increases, and )2 during periods of low streamflowe.



Chapter IV

DEVELOPMENT OF WATER LAW IN COLORADO, 1858-1876

The previous chapters provided a theoretical framework
for the evolution of property rigkts to water. Usiag the
paradigam developed in tke property rights/institutional
ckange literature, Chapter III develoged a model of the evo-
iution of water rights in the West, ard yererated some refu-
table hypotheses. The next two chapters provide an histori-
cal context essential for the understanding of the ecoanoric
ard ideological mctivations behkind the evolution ot water
law in Colorado. Mized in with the historical discussioun
will be obscrvations and arnalysis intended to tie this con-
t2xtual discussion with the theory presentsd apove. Chapter
IV first examines the origins of the system of prior appro-
priation in Califormnia. The rest of the chapter gJgives a
trief overview of the early developrment ot water lawvw in

Colorado up until 1876.

- 61 -
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4.1 EXPERIENCP IN CALIFORNIA

The earliest example of the doctrine or prior agpro-
priatior 1in the West developed among the gold miners of
California. The discovery of gold in January of 1848 brougat
to the Sierra Nevadas a tremendous influx or fortune seek-
ers. At the time, the lands were legally still Mexican ter-
ritory since the Treaty of Guadelupe Hidaigo, which ceded
the area to the United States, was not signed until July of
1848.* The fact that they were trespassiny o2 public lanuds
made little impression on the gold miners. The commander ot
the U.S. Aray upit in the area, Colonel Mason, resigned hig-
self to the situation, as if he and his szall garrison could
do otherwvise:

This is public land and the gold is the property
of the United States; all of you here are trespas—
sers, but as the Government 1is bernetited by your
getting out the gold, I 4o not intend to inter-
fere.?

As more and more prospectors tlocked into the area,
the increasing protability that omne's claic might be jumped,
or that one's water source may be over-appropriated created
incentives for the establishment of soae aegree of 1legal

title to wmining claims. In the absence ot am organized

government, the miners developed their own law. The miners

! ¥ells A. Hutchins, The California Law of Water Rigsats,

(Sacramento: State ot Califgrnia, 1956) , p. 41.

2 S, C. F¥iel, Mater Eights in the Hesterrn States, 2d. ed.,
Vol. I, {Sar Francisco: Bancrotft-Rhitney, 1908, p. 72.
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organized goveraing districts which developed rules and
regulations outlining, among other things, the rules per-
taining to the claiming of gold. Essentiaily, they coditied
established mining practices. Cne of the most common prin-
ciples of mining law among the districts was the doctrine of
*first in time, first ain right': the first to discover gold
had the first opportuzity to mine it. Soon atterward, the
miners established a second principle that liaited the size
of irdividual claiams. Subsegquent miningy laws reguired that
claimants work and develop their claims as a coadition for
continued recognition of their rights by the mining dis-
trict.3

Gradually, the diversion of water becaume indispensiktle
for the process of mining gold. In the earliest period of
the goli booun, prospectors generally used oniy a pan,
shovel, and a picke. This technigue reguired some water to
wash sedimert from the pan, but did not entail diverting
vater from the strean. As mining technigues became more
efficient, they also Lbecame more water iatensive. One dev-
ice used by the miners --the cradle-~vas a sort of box set
on rockers into whick the prospector duzmped 'pay dirt' con-
taining gold particles. By pouring water into to the top of

the box and rocking the cradle, one could wash the dirt and

3 Jokn B. Clayber3y, "The Genesis and Development of the Law
of Waters in the Far West," Michigan Law Review, 1 {Nover-
ber 1902): 93.
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debris cut, leaving gold captured in the bottoa. As the
relatively acessible claims to gold played out, prospecting
moved frowm streambeds to Lillsides some distance frouw tae
nearest watercourse. Developing these areas reguired the
diversion of water from the watercourse into ten to twenty
foot *longy toms', and later into very long sluices.4

Thus, the principles of making claims to gold were
adapted to establish rights to the use of water, an increas-
ingly important input in the gold mining production process.
Miters recognized water rights obtained by diversion fros
the strean énd putting tke water to use. As w%ith gold, pri-
ority was applied to water; this meant that early claius
were to be satisfied before later claims could legally
divert water. Thes> rules were to be enforced by the minirng
district.s

The provisions of the minrers' cod2 not only reflected
tte physical and techmnical reguirements of water diversion
for the mining of gold, bput also illustrated the desire ot
the golé miners +to protect their rights to increasingly
valuable Tresources. The provision that gJgave the better
right to the earliest prospectors and users of wvwater could

be interpreted as a method of rewarding the urcertainty and

hd Rupért Rorval Rickardsom and Carl Coke Reister, The
Greater Southwest, (Glendale, Calif.: Arthur H. Clarke
Co., 1935), p. 193.

-

S Eutckins, California Law of

iater Rights, p. 41,
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potential losses that were associated with prospecting in
n2v areas. Staking a claim in anp unexpiored area was more
risky than prospecting in a well-worked valley, precisely
because the probability oif discovering a profitable gquantity
of gold was unkaown. The *first in time, first imn right!
reguirement rewarded these early risk-takers by easuring
sompe sort ot security to water as against subsegjueant clai-
mants. It could be argued that the rule of priority encour-
aged exploration and risk-taking. 1t is mnot likely, tor
example, +that miners would be willing to risk life ard for-
tupe to discover a profitable claim of jgold, orly to find
tkat the supply of water ne2eded to work the claim was being
rapidly depleted due to the demazds ot subesjuent prosgec-
tors. Under the riparian system, the eariy miner would have
no superior claim to water: he/she would be torced to share
with subequent users.
The diversion o:f water from the watercourse sanctioned
Ly the miner's practice ard nining law directly coantlicted
with the coumor law ot riparian water rights, long estab-
lisked in the Eastern Upited States. Riparian fsaw limits
the use of water to lands adjacent to or contiguous with a
water course, The right to water in this system cannot be
lost through disuse, and priorities to the right to use
waterzare not recognized. Riparian rights guarantee no spe-

cific gunantity of water; they only provide for the reason-
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able use of a proportionate share of the gquantity ot water
available to all users.®

The State of Califtorrnia adpopted the coamon law, thus
establishing riparian water law as the law ot the land upon
adrmission to the Unios in 1850.7 The laws of miners and the
law of Calitornia seemed to be on a collision course. Ine
next several years witnessed a continuing strugyle between
the established@ rules of the mimers and the ostensible coz-
mor law ia Calitorpia. In 1851, for example, with the back-
irg of <future Justice of the ©United States Supreme Court
Stephen Field, the Calitormnia 1legislature recognized the
custorns of the wminers as binding in court, unless i1n con-
flict with the constitution and laws ot the State.® Two
years later the California Suprezse Court reversed the deci-
sion of a trial judge to recognize the miners®' law of vater,
declaring it to ke "impracticable ia its application™ and
preferring to "adhere to kanown principles ot riparian and

well-settled law."?

6 Ibid, p. 40.
7 California Statutes, 1850, Ch. 95. sec. 219.

8 Calif. Statutes, 1851, Ch. 5, Sec. 621. Cited in Wiel,
Water Rights in destern States, Veoi. I, p. 74.

9 ©ddy v. Simpson, (3 Cal. 249), p. 18.
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But the supporters of prior rights persisted. In the
case of Irwin v. Phillips tbe Calitorniza Supreme Court in
1855 affirmed the prior rights of a canal compaby to divert
water as against the rights to water ot a subsequent water
user on public land. In the opirior of the court, the
rights to wvater of miners are fully recognized and vested,
even without specitic legislation conferriny this recogni-
tion. The common law was fourd to be inappiicable because
there was no private land on the watercourse.°
In later cases, the Califorpnia Supreme Court made
clear that the right to prior appropriation coula be exer-
cised orly on public lards, where ro existing riparianr users
would be aftected. Iz Crandall v. Roods,11 for exanmple,
the court ruled that the owner of land riparian to a strean
may assert a riparian claim to water, protected against
future appropriators. The court iater held, im a landmark
case, that riparian rights were not dissolved by the law of
prior appropriation, but that ripariarn raghts to water
become effective after the land becomes private, subject to
thke appropriations made previously. The riparian and appro-
priative systems have coexisted ian California ever since;
tke appropriative systen applying_to public, or nonexclu-

sive, 1laund while riparian rights were observed for private

10 5, C., Wiel, Eater Rights imn Hestern States, pp. 77-80.

11 3 Cal. 136.
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lands.12

5.2 HISTORY OF EARLY COLORADO RATEE LASK

Iz Coloraco between 1858 and 1859, according to Alvin

Steinel,
the mines were attracting their thousands of
gold-hunters, and the valleys of the Platte and
its upper tributaries were appealing to hundreds
who believed that there might be as much gold for

them in the crops that could be raised to feed the
men and animals in the growing towns ard mining

camps.!3

Prior to the organization of Colorado Territory,
increasing demand for prime plots of land the the discovery
of gold in the foothills 124 +to the organization of locail
governing institutions or the public domain. Although the
areca east of the front range was ostensipbly ygovernea by tae
laws of Kansas Territory, the great distance to the capital
at Topeka seriously muted the influence of Kansas law.l*
Oocce the local population reached a threshold level, notice
was circulated for a meeting to organize a town company,

claims club, or mining districte. In October of 1858, for

12 1bhbid, pyp. 135-136.

13 Alvin T. Steinel, History of Agriculture 3ia Colorado,
{Pt. Collins: Colorado State Agricultural College, 192¢),
P. 38.

14 Hubert Howe Bancroit, IThe Works of Hubert Howe Bancroft,
Vol. 25: BHistory of Nevada, Colorado, and ¥yoming. {San
Francisco: The History Company, 1890), p. 38Y.
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example, a meeting of citizens along the South Platte River
vas held for the purposes of organizing the Auraria Towa
Conpanye. At the meeting, a constitution and by-laws were
drafted and approved; these provided for the edlectiomn oz
officers, surveying of the town site, and the issuance ot
stock. Article 10 of the by-laws required a prospective
stock-holder to build a house within the «c¢ity limits in
order to obtain stock--or title--to the land.ts
Other examples of what Bancroft termed "squatter sov-
2reignty"té include the Arapahoe County Ciaim Club acnd the
El Paso Claim Club. The regqulations adopted £y the Arapahboe
County Claim Club required the claimant +to build a house or
plow land withic sixty days ot passage of the rule in order
to Tecsive recognized title to the land.27 The EL Paso Claim
Club, also organized in 1859, established rules for holdiag
land for the farmers of the Arxansas Valley.l1® McGowen notes
that these clurs established three principles o:f Americarn
land policy: 1) free land may only be obtained »py boka
tide, <continuous residents; 2) the claix must be izproved

and not left jidle; and 3) club benefits applied only to a

1s gilbur Fisk Stone, ed., History of Colorado, {Chicago:
Clarke Publishiang Co., 1918), p. 140.

16 Bancroft, History of Colorado, p. 389Y.

17 Rocky Mountain News, August 28, 1859. Cited in Steinel,
History of Agriculture in Colorado, p. 39Y.

18 Bancrott, History of Colorado, p. 389Y.
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lizited amount of land. The tree price, of course, encour-
aged settleaent, while the other provisions gave some secur-
ity to club members against speculators or the goverument.1?®

The discovery of gold in Colorado occurred in early
1859. In ap area approximately 35 miles west of Deunver,
miners found placer gold at the site of present day Idako
Sprirgs on Clear Creek.20 In May, a Jgroup led by George
Jackson of Calitfornia discovered a large guantity orf gold on
2 tributary of Clear Creek. Soon after the announcement of
tie find at 'Jackson diggizngs', some 30,000 prospectors tol-
lowed in kis trail. Arnother discovery a short distance away
was made by John Gregory. In order to protect their claims
froz the mass ot misners certain to tollow, the Gregory party
organized a district with rules that would apply to all
claimants.2! The records of Gregory District show that in
June 1859 a meeting of miners was held to establish tee
rules of zioing. The resolutions passed demarcated the
hourndaries ot the district and regquired that claims be
staked off. The ninthk resolution adopted called tor the

eynal sharing ot water by miners using water <£rom the sane

19 Joan D. McGowen, "The Development of Political Institu-
tions ou the Public Domain,"™ Byominjg Law Jourmnali, 11

{(fall 1556): 8.

20 Stone, History of Colorado, p. 238.

21 Bancroft, History of Colorado, p. 378.
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stream,22 thus appearing to recognize the riparian water
rights of common law. In 1860, however, a new district code
established priority of claim as the rule of allocation whken
streanflow 1s not sufficiert to =eet all needs. All other
matters would be settled by the provisiors of the coamon
law.23

The codes of other districts also reflected the con-
tlict between the equal sharing of water provided by ripa-
rian rights and the security associated with a right to
prior use. The Revised Laws of Spanish Bar District, for
eranple, allowed that "all mill privileges, on either side
of Clear Creek, shall be entitled to halt the water in the
creek." Conversely, the laws of lincoln District, adopted
in 1850, allowed tke oldest claimant a priority ot right ian
gulches or ravines where streamflow 1is inadeguate for aill

uses., 24

22 Thomas Maitland Marshall, "The Miners! Law of Colorado,"
Americaa Historical Review, 25 (April 1920): 429.

23 Ibid, p. 431.

24 Colorado, Departrent ot Natural Resources, Otfice of the
Executive Director, The Colorado Rater Study: Directions
£or the Future - Lejal Studies, 1978, p. II-4.
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84.2.1 Early Irrigation
The prospect for wmaking a livieg by selling agricul-
tural products in the miningy caaps was excellent in the
early days of Colorado agriculture. Produce prices 1in Den-
ver were hLkigh in 1860; even higher in the aining camps. In
their first issue in 1859, the Rocky Mourptain News pleaded
with farmers to stay home:
There will be enough to go to dig all the gold all
the Unior will need and those who raise stock and
produce tor the mines will get their gual share
of the goléd in exchange for their produce. Every-
thing must be high and will braing cash next falil;
and those who live at aome will be perhaps best
oif.2s
It wvas 1in the pursuit of potential profits that the
earliest farmers built their wvater canals, largeiy in order
to supply food to tke mining camps. These early canals were
Luilt by individual eftorts in thke area draiced by the South
Platte River. In order to minimize the cost of transporting
f£arm products, the €first canals were built well upstreasn,
not far from the markets of the mining camps.2%
W%hile irrigation in this period was limited to indavi-
dually constructed ditcktes and carals, increasing coucern

with the legitimacy of claims to 1lard and water proupted

efforts to organize a tfora of government. It was hoped that

2S Rocky Mountain News, april 23, 185S. Quoted in Steinel,
History of Agriculture, p. 53.

26 Stone, History of Colorado, pp. #92-493.
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a territorial or state goverament, bty passing laws that
recognized the validity of the prevailing water use custoas,
would pre-empt any attempt by the rational government to
enforce its title to public lands and associated water.27 In
april of 1859, a public meeting was held at Auraria, result-
ing in a call for a convention to consider the organization
of a state or territory. Local elections were set in May
for the convention to be held in June. Souwe 50 delegates
maet in Denver in June and organized committees to report
back in B2ugust. Upon reconvening, the convention pieced
together a constitution to be subpitted for the approval of
tke people. The area included in the new government con-
sisted of Arapaho= County, ikcluding the jold-aining regioan
arournd Pike's Peak, and would be given the title "State ot
Jecfferson."28
Since most of the delegates believed that the consti-
totior would likely be rejected at the polls im September,

they provided tor the election im October of a delegate to

Congress, representing the Yerritory of Jefferson. The
corstitution was rejected by an overwhelming ®margin: 649
votes in favor +to 2,007 opposed. Soor after this defeat,

27 Steinel, History of Agriculture, p. 42.

28 gstone, History of Colorado, pe. 170; arnd Frack Hail,
nS+ate of Colorado,™ in The Proviance ard the States, Vol.

IV, ed. Weston Arthur Goodspeed, (Madison: Western His-
torical Associatior, 1904), pp. 380-381.
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however, statehood forces organized a convention to
establish a provisional territorial government. In October
1859, the territorial convention met and adopted a comstitu-
tion called the "Organic Act or the Territory or Jeffersou."
Iu the same month, the territorial cosstitution was approved
by a margin of some 2,000 votes, all without Corgressional
sanction.29

The provisional legislature wasted no time in coaven-
ing. In Novembter, the legislature established nine coun-
ties, authorized the appointmernt of county judges, ana
approved %“An Act Corcerring Irrigation." This statute was
tke first water lawv issued by an organization other than a
aining district or a claim cludb in Coloradoe. The statute
authorized the use of water for irrigatioa ard tke right ot
priority in use. Section three ailowed the use of water oun
non-rivariac land. 30

t this poirnt several differernt, sometimes competing,
types Ot goverrment wer< operating in Colorado. Miners
courts and districts continued to operate and new organiza-
tions were established, as well as claims clubs. Arapakce

County oifficials drew their authority ifroz tahe Territory ot

29 Stone, History of Colorado, p. 170; and Hall, "State ot
Colorado," p.381.

30 Robert G. Dunbar, "The Signiticance of the Colorado aAgri-
culturai Frontier," Agricultural Historv, 34 {(July
19¢0) 2 120-121,
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Kansas, and nov the new Jetferson Territory claimed
jurisdiction over them all. An exasperated Rocky Mountain

News thouyght the situation resembled "a regular triple-
headed governnent machine."3! As a result of this patch~work
of governments, the provisional territorial government
received less than full allegiance from its constituents.
The miners of Gregory District, for example, rejected the
new government by an overvhelming rargin. Hundreds of min-
ers refused to pay the $1 per head poll tax enacted by the
provisional legislature.32

The lack of legitimacy accoraed the provisional legis-
lature was sujygested by the very small turnout of voters at
the second election in October ot 1860. Earlier that year,
a larye meeting in Denver petitioned the President tor the
organization of a separate territory. As the provisional
government withered away, Congress authorized the creatiomn

of Colorado Territcry on February 28, 1861.33

31 Hall, "State of Colorado," p. 382.
32 Hall, "State of Colorado," p. 383.

33 3Bancroft, BHistory of Colorado, p. 410; and Hall, "State
of Colorado," p. 384.
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4.2.2 Colorado Territory

During their first session 1in Septeamber, the sanc-
tioned territorial legislature approved a full set of crimi-
rnal and civil law. Inciuded anong these statutes was a law
tkat authorized the use of water for irrigation "when those
claims are on the bank, margian, or neighborhood ot any
streaz of water, <creek or river"34 The law also provided
that the prior rights of mill owners shall =not be impaired
by any of the provisioas of the act. An amendment author-
ized in 1868 added ditch owners to the protection allowed
nrior vater claimants.

An important provision in the 1861 statute marked the
beginning of the long history of adaipistrative allocation
of water in Colorado. Local justices of the peace vwere
authorized to appoint three comzissioners to apportion the
waters among users in periods when streanflow wvwas iansutfi-
cient to meet ali the demands in an area. Section tive ot
tte act ailowed the condeanation of rights-of-way for
ditches ard canals. The amount of compensatioa paid for
rights-of-way would also be determined by the commissioners.
In addition, section eleven required that water not be use

in a wasteful manner.3s

34 Session Laws 1861, p. 67; from Harvey duston, The Right
of Appropriation and the Colorado System or Laws in
Regard to Irrigatior, reprint {Littleton, Colorado: Fred
B. Rotkian and Co., 1983), originally published 1893.

:
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Although the legislation seemed to prepare the ground
for the adoption of the system of prior rights, the legisla-
ture approved statutes that seemed to revive riparian
rigkts. In 1861, for example, an act adopted the commron law
as the 1law of the lard until specitically repealed by the
legislature. <The following year, the legislature proaibited
the diversion of water from any strean

line of said stream, and there shall be at all

tizes left sufficient water im said streaa for the

use of miners and farmers along said streanm.3¢
This deference to the use of water by miners should not be
surprising, since miners accounted for a majority ozi the
population in 1861.

Thus it appears that the experience of the evolution
of water law in Colorado roughly resembled the early experi-
ence in Califormnia: a struggle between riparian rigats and
tte systex of prior rights. The increasing value of water
for use in gold mining and irrigation, however, prompted the
legislature to take the side or the system or prior rights.
In 1864, the territorial legislature amended the 1862 sta-

tute, allowing some recogrition of prior rights.37

3s 1bid, Sess. Laws 18b1.
36 Colorado, Department of Natural Resources, p. II-6.

37 Colo. Terr. Laws 1864, sec. 32. p. 58, from Colorado,
Department of Natural Resources, p. I1II-7.
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The period 1858 to 1870 witnessed the beginnings ot
the development of sociai ianstitutions that would define and
protect rights to water and also provide for the distribu-~
tion of water. Econoric incentives generated higher values
for tne use of water in gold mining vwith more goid discover-
ies. HBigqh prospective profits Lad attracted some 22,000
miners to Colorado by 1860, accountirng for almost two-thirds
of the population.38 The impetus or driving force behind the
birth of these institutions revolved around the desire of
tiners to protect their investment of tize and money frok
usurpation by subsegueant prospectors. The value of the gold
produced by the miners created the incentive tor trhe protec-
tion of the rights to gold, as well as to the scarce inputs
irto the gold-producing productior function; water was a
nost scarce input.

Farly prospectors, fearing for the security of tneir
watar, promulgated ruiles that defined the rights ot early
users relative to later water claimants, and allowed diver-
sion of streamnflow duc to the physical reguiremernts of gold
mininge. Though fairly concrete rules were estatlisked at
the local ievel through miners®' courts and claigs clups, the
development of wvater law on a m@more proad-based levei was

uneven. The territorial legislature seexed to indicate sone

38 The estimated population of Colorado in 1800 was 34%,277.
J.S., Department of the Iaterior, Census Office, Eighth
Census oi the United States, 1860: Populatior: 547.

——— — ————  —eo——
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dasire to legitimize the rule of priority, bput the results
were inconclusive. The early statutes did, however, clarity
the rights of ditch owners relative to ownzsrs of land. The
lav of 1861 gave ditch owners the right to obtain land for
building canals through condemnation when necessary, upon
compensating the owner oif the land. This law was the farst
to limit the domain of the right to owrn land in deferernce to
the right to build and maintain irrigation ditches. Other
thar this provision for rights of way for ditches, the early
water use institutions left many matters regarding alioca-

tion and relative rights murky and unspecitied.

Larye canal projects were constructed in the next per-
iod in the development ot water law im Colorado. Population
grew nearly five-fold from approximately 40,000 in 1870 to
194,000 in 1880.39 The pusber and size of farms grew by
similar proportions. The number ot tarms increased from
1,738 in 1870 to 4,506 in 1880. The number ox farms betweern
100 an 500 acres 1in size increased from 258 in 1870 to
3,022 in 188U.49 Relatively highk prices for agricultural

goods sold in the mining camps attracted greater numbers of

39 U.S., Department of Commerce, Bureau of the Census. His-
torical Statistics of the Onited States, p. 25.

40 g.S., Department of the Interior, Census Office, Ienth
Census of the United States, 1880: Report oL the Statis-
tics of Aqriculture, pp. 26-27.
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farmers.

But long-run sucessiul faraing in Colorado reguired
irrigation and the coastruction ot carnals and ditches. With
an average rainfall of only 13 -14 inches, irrigation was a
necessity. In the earliest period ir the history of irriga-
tion in Colorado, faraing vas relatively profitable, but
markets were limited to the mining canmps. Irrigation works
g2nerally consisted of small, individually owned ditches.

According to the Cherry Creek Pioneer,

irrigation doubtless will be rpecessary in some
places but it will be some time bafore such a
thing will be necessary, as there is sutticient
bottor land to accomodate all who follow agricul-
tural pursuits for some time to come.*l
In the next historical phase, however, irrigation
extenied from the bottox lands to areas farther trox the
streaas and rivers. Clains to vater usage egualled and even
exceeded the flow of water available. Agricultural revenues
increased, creating greater incentives for bringing @more
creage under the ditch. Conflicts over rights to water and
adminpistration of water distribution followed closely the
increasing value of water. These contlicts became partica-

larly acute during drought years, wken water became more

valuable due to greater physical scarcity.+?

41 Apiil 23, 1859, quoted in Steimnel, History of Ajricul-
ture, p. 53.

42 Ropert G. Dunbar, "Water Conflicts and Controls in Colo-
rado," Agricultural History, 22 (July 1948): 181,
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84.2.3 Cooperative Canals
The phase in Colorado history characterized by the
building of the great irrigation canals and ditches began in
1870 Iu that year, two cooperative organizations or coio-
nies were organized in Colorado Territory. The most famous
of these vas the Union Colony, founded by Nathan C. Meeker
and associates. Meeker, agricuitural editor of tae New York
Iribune, 1issued a call tarough the paper for the organiza-
tion of an agricultural colony in Colorado. The colony was
to be situated at thke contfluence ot tke Cache la Poudre and

Soutk Platte Rivers. The new settlement was named tor the

owner of the New York Tribune, Horace Greeley, who had been
impressed with the Morazon Colory in Salt Lake City.43 Meeker
and the other founders oi Union Colony intended to mold a
new idealistic commrunity, based on tiae principles of temper-
ance, diligence, and cooperation. The wealthy were invited
to invest their capital i1n the project, to serve as a hnome
for less wealthy memkers of high ideals. 1t was expected
that the colony would be the 1locus of a tuture colonization
movement, with each meaber holdiny aa egually valuable shbare

of farm land.+*

43 Stone, History of Colorado, p. 159; and Robert G. Duacar,
Forging New Rights in ¥estern Raters, (Lircolr: Univer-
sity of Nebraska Press, 1983), pp. 21-22.

44 George Lofstrom Strebel, ®"Irrigation as a Factor in West-
ern History" [PhD thesis, University of Calirormnia,
1966), p. 323.
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The Orion Colony quickly dcveloped plans for building
four large irrigation canals. Individual irrigators were to
own the lard, but the community would own the ditch. It was
estimated that the four camals would cost $20,000 to build.
Work on ditch No. 2 began in the tall of 1870; it stretched
26 2iles iroa the Cache la Poudre to lands north of Greeley.
Tke first large ditch, No. 2, cost $27,000 to build amnd par-
tially irrigated only 2,009 acres.*s
Faced with the failure of No. 2 ditch to irrigate
lands properly, the settlers had to decide whether to aban-
don the colony or to attempt to salvage the camal by cor-
rectingy engireering problems and expanding its capacitye.
The colonists preferred to rebuild the canal, but the coop-
erative treasury was emptye. The officers of the colony,
however, i an ingenious interpretation ot the contract witha
the colonists, deterzined that the needed extension ot tae
canal could be interpreted as canal repairs, wihich by the
agreement were to be paid by the settlers. The furnds
regquired were raised by 1levies on the lands uander the
ditch.*é This enabled expansion of the canal ian 1872 and

1877 to a capacity of 320 cubic feet per second. The result

45 g.S., Congress, Senate, Irrigationm in the United States,
by Richard J Hinton. Senate Misc. Doc. 15, 49th Cong.,
2nd sess., 1887, pp. 135-139. Senate Exec. Doc. No. 41,
$2nd Congress, 1st Session, 1892, pp. 135-139.

46 Strebel, “"iIrrigation," p. 327.
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was a 36 mile poorly engineered canal. Toe very quick falt
of the canal created substantial erosion problers in the
canal walls and caused the loss of large guantities ot water
due to seepage. Hinton reports that 6% of the total acreage
served by tke canal vas rendered unusable due to canal seep-—
age. The seepage, however, was eventually captured 1in
ditches and applied to other lands.*?

With the completion of the camal expansions, owuership
of tke canal was traanstferred from the comaunity at large to
the ipdividual rarmers in 1878. The canal was now organized
as the Cache la Poudre Irrigation Company. One share ot
stock in the company was issued for every tem acres of lamd,
amounting to 2600 shares ot stock.4® Each water right in the
No. 2 canal claimed 1/320 part of the flow in the ditch.4*®

Perhaps the most salient aspect of the cooperative
Urnion Colony was the relatively low cost of service and the
prevalence of cooperatior between irrigators. Altrouagh tae
design of the caral left much to be desired, the cost of
delivering water per urnit was nmuch lower than the costs
incurred by a large private caral company in the same area.
In twventvy years of use, for example, £he costs of water

delivery for irrigation including construction, enlaryement,

4?7 Y.s., Senate, kReport om Irrigation, pp. 139-140.
4e Thigd.

49 Ibid, p. 141.
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and maintenance costs were estimated to be $4.95 an acre, Or
24.5¢ per acre per year. Witk twenty years of use, tne
costs of water delivery per acre tor the privately coun-
structed aud owped Larimer and Weld Canal was $20, or more
than 31.00 per acre per year.so

In addition, cooperatior between irrigators helped to
mitigate the effects of drought and water shortage. In
times of low flow, 2 or 3 users would combine their water
flows and rotate applications, thus saving water from the
greater evaporatior and seepage that would have occurred
with three separate vater applications.S! Hinton remarks
+hat this cooperative attitude among Colony irrigators
resulted in almost no 1litigation between users concercing
water rights.s2

Concurrent with the ongoing expansion of the Onion
Coiony's No. 2 ditck, a group headed by Gem. R. 2. Cameron
established the Agricultural Colony at Ft. Collins, approxi-
mately 25 miles up the Cache la Poudre trom the Urnioxn
Colonye. The new colony constructed two camals, with totail
capacity roughly eguivalent to the canal capacity of tage

Urion Colonye.

so Ibid.
s1 Ibid.

s2 Ibid, p. 135.
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The increased demand for water 1iroa the Cache 1la
Poudre caused little problem upntil the 4ry summer of 1874.
The absence of raim in the early summer found the Poudre at
its lowest level since 1863.53 Irrigators in Greeley {Union
Colorny) were forced to ciose the headgates of No. 2 ditch so
that water would reach ditca No. 3 downstream.54 Concerned
with the diminished streamflow, some ofr the Union coloany
settlers proceeded upstream to the Agricultural Colony to
inspect the canals there. They found that the Ft. Collias
canals were diverting much of the flow of the Poudre, even
though the canal was Jjunior imn time to the Union Colony
canals. Believing that their rights to property were being
damaged, the Union colonists petitioned the courts for an
order to close the headgates ot the Agricultural Colony
ditches.S5s
Meeker, as editor of the Greeley Iribune, published
four demands by the Urnion Colony. First, he argqued that the

principle of first in time, ztirst in right should be recog-

nized as binding in Colorado. As discussed above, tiis
notion -— the basis of miners' law in Colorado =-- had been
eluaed to in an 1864 statute. He believed that this doct-

$S3 Ft. Collins Stamndard, July 15, 1874, from Dunbar, "Water
Conflicts,™ p. 182.

S Dunbar, "Water Conflicts," p. 182.

55 Ibid.
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rine would help to secure tke icvestwent made in irrigatiomn
works by the Union Colonry and that this protection was just-
ified since the Greeley settlers had earlier claim to the
water thar d4id the Ft. Collins group. In his second demand,
Meeker arygued that the river itself should be divided as are
irrigation canals: that a superintendeat should be in
charge of the eguitable distribution of water. Tonird, he
called for the construction of a reserveir to Lkold tke
waters of the sprirg tloods, and lastly he demarded that
turther diversion of the Poudre be stopped and violators sbe
‘k¥nocked in the Lkead.*®S® Mecker's demands presaged the
developmnent of institutions to administer water allocation
in Colorado, as well as the development apd regulation of
reservoirs for water storage.

In an attempt to settle the dispute out of court,
representatives from the Greeley and Ft. Codllins groups con-
ferred at a compromise location. The upshot of this conter-
ence was that the Ft. Collins irrigators agread to let more
water flow down the river, 1in exchange tor the dropping of
litigation by the Greeley group.S7 Aithough the agreemeat
was pot upheld, the conflict was defused when tke rains

raturned in late July. But the Greeley settlers had littie

S6 Greeley Tribume, July 8 and July 15, 1874, guoted ia Dun-
bar, "Water Conflicts," p. 182.

57 Durbar, "kKater Conflicts," p. 183.
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inclination to torget how their water supply had been

interrupted by the Ft. Collins irrigators.ss

4.2.4 Constitutional Convention

Soon after the Ft. Collins-Greeley dispute, Conrgress
authorized the drafting of a constitution for the proposed
state of Colorado. The resulting constitutional convention
in 1875 provided an excellent opportunity for water users to
construct a more carefully defined and exclusive right to
water. Upron convering in December 1875, the coastitutional
convention took up the problem of water law in five catego-
ries: 1) ownership of water, 2) prior appropriation, 3) use
prefercnces, 4) rigats-ot-way, and 5) rate-setting for water
delivery.s®

Culy three days prior to the constitutional conven-
tion, the Colorado Grange held their owan conveation. The
populist farmers' organization approved resolutions that
called for the state control ot the waters ot Colorado.€©¢ In
the previous year, a speech by Governor Elbert gave evidence

of the ideological trame of mind of many irrigators. In his

58 Ibide.
$9 Colorado, Department of Natural Resources, p. II-9.

60 Hensel, %A History of the Colorado Coastitution 1in the
19th Ceptury® PhD thesis, {Boulder: University of Colo-
rado, 1$57), <cited in Colorado, Department of Natural
Eesources, p. 1I-9Y.
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m2ssage to the Territorial Legislature ain 1874, Governor
Elbert outiined what he comsidered to be the important prin-
ciples of both ownership of water and water management.
First, water should belong to the state, he argued, but the
control of water distribution shoula be the province of
canal owners. In additiom, prior rights are saperior: no
one should be permitted to divert water at the expense of
users with previously acguired, or vested, rights. Seconda,
Elbert believed that "eack considerable stream should be a
management district®. Local control of canals and ditches
would reside in these districts in the torm of an elected
board of canal coxzissioners. The board would have the
power to arbitrate disputes over rights to water, thereby
avoiding the costly process of settling tkhe dispute through
litigation.®?

The Grange and many farmers in general believed that
corporationrs, in a speculative binge, would surely snatch up
all tke valuakble lands and waters of the state if giver the
opporturity. The Grange apparentiy aJreed with Governor
Elbcrt's suggestions for the control of state waters: they
resolved that corporate control ot water e probhibited
except in the case of actual settlers on the land to be

irrigatedsez

61 Steirnel, History of Agriculture, pp. 193-194.

62 Fayne E. Fuller, "Tpe Grange ik Colorado," Colorado Maga-
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Given this expression of opinion by the Grarge in the
background, +the Converntion set about contructiny the basic
law of ownership of waters imn Colorado. The issue of water
owLership split the convention Letween taose in favor ot
state ownersnip in order to forestall corporate water mono-
polies and those opposed to legislative control of water.
Tkhe first report of the irrigation coamittee stated the com-
promise:
the water of every natural stream within the State
of Colorado is hereby declared to be the property
of the people of said state and the same is dedi-
cated to their use forever.%3
According to the committee chairman S. J. Plumb, this state-
ment was sieply a declaration of existing law, which recog-
nized private rights to thke use of water. Delegates con-
cerned with protecting their 1interests from a perceived
threat to their vested rights insisted that the declaratiown
bte lizited to unappropriated water6+*
Some delegates believed that this declaration was

meaningless and redundant, since the rights to divert and

use water were already well established by custoa. Appa-

zine, 36 (July 1Y59):259; and Denver Daily Times, Decem-
ber 20, 1875, <cited imn Colorado, Department of Natural
Resources, p. 1I-9.

63 proceedings of the Colorado Comnstitutional Counventior, p.
44, Quoted im Colorado, Department of Natural Eesources,
Po 11—110

64 Ibid, p. 344.



90
rently, the farmers desired to clearly establish in the
constitution that the water belonged to the people, as
opposed to the state.6S

Tke constitutional provision that adopted priority of
rights was resolved with little dispute. Khat discussion
there was centered on the definition of the term ‘'appropria-
tion'.

The section that established preterences in water use,
however, ygenerated heated debate. The report of the irriga-
tion committee gave prior appropriators the superior rigkhts
to water, except from June first until September first, when
ajricultural uses will have the preferred use. The coaven-
tion at large amended this provision to give first preter-
ence to domestic uses of water. Some delegates attempted to
elevate farming uses above others by granting irrigation
vater rigkts a preference at all times. Another group pro-
posed an amerdment that would have 4granted preference to
lands lying within a natural watershed to use of the streazs
to those lying outside the watershed. Teis proposal would
tave had the effect granting superior rights to raiparian
landowners when streamflow was low. The sentiment of the
convention was, however, that economic development of the
state required that cultivation be encouraged regardless of

whether the water is used on riparian or nonriparian lands.

6S Denver Daily Tribumne, February 19, 1876. Quoted in Ibid.
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Recognition of riparian rights to water, toey argued, would
only encourage a Wwait—and-see attitude amony landowaers.
Many had purchased land along streams but delayed investing
in irrigation works and cultivation until it was clear that
the economy of the territory would do well enough to make
tke investment viable. The final +version adopted in the
constitution gives preferemce to domestic uses.

The convention approved the right-of-way sectiom of
the corstitotion with little conflict. This provision
nerely stated the existing law, since rights-of-way for
ditches and canals had long been recogpnized in custoas and
reconfirmed in Yunker v. Nickols. Article II, section 14 ot
tte constitution authorized condemnatior of rights-of-way
upon payment of coapensation.

Finally, a provision aliosing local boards of comais-
sioners to set water delivery rates was adopted. Since this
section virtually duplicated a territorial statute, there
was little opposition.

The final versiomn ot the section that establishes own-
ership of waters reads:

The water of every natural streas not heretoiore
appropriated, within the State of Colorado, 1is
hereby declared to be the property of the public,
and is dedicated to the use of the people of the

state, subject to appropriation as hereinafter
provided.®®

66 Colorado Constitution, Article XVI, Section 5.
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Priority of rights is established by section six:
The right to divert unappropriatsd waters of every
natural stream for beneficial uses shall never be
deried. Priority of appropriation shall give the
better right, as between those using the water for
the same purpose; but when the waters of any
natural stream are not sufficient for the service
of all those desiring the use of the same, those
using the water for domestic purposes shall have
the preference over those claimirg for any other
purpose, and those using the water for agricul-

tural purposes shall have the preference over
those using the same for manufacturing purposes.s?

8.3 SUNMNARY

The discovery of goid in California in California in
the 1840°'s and in Colorado in the 1850's increased th2 eco-
nomic incentives for protection of inputs into the gold min-
ing process; namely water. Suppiying the mining camss with
agricultural goods was a lucrative business. Since the dry
climate virtually necessitated irrigation, tarwmers began to
develop rules governirg the use of scarce water.

As increasiny population put greater pressure on water
supplies, water became more scarce aid conflicts over water
more intense and frequent. Early statutes provided ampigu-
ous recognitior of prior rights and allowed irrigation
ditches rights-of-wvay. The development of large, coopera-
tive irrigation ditchkes created more potemntial for contlict

over rights to water, especially during periods or low flow.

67 Ibid., section b.
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Partially in respornse to past corflicts over water and
partly due to ideological factors, thke constitutional con-
vention adopted the system of prior righats, along with the
administration of water rates and preferencesfor domestic

water users.



Chapter V

THE ERA OF THE CORPORATE CANAL

The organization oif the tirst of the largje corporate
canal organizations in 1879--the Lariaer aund Weld Irrigation
Company-—marks a transitional period ir the developrent of
Colorado water law. It will be recalled that early water
use in the area was generally governed by the rules or thae
miners' organizations and claims clubs. Irrigation in this
period was confined to small plots of lapi not far froam the
streams and rivers. Irrigation ditcnes were built by 1indi-
vidual cffort: pione=sr irrigjators diverted water directly
froz the streams into individual canals and datches. Wwater
was not yet so valuable to justify the establishaent of amore
exclusive rights to water. According to Elvwood Mead:

Tke first generation of irrigators gave no thougiat
at the outset to their rigat to divert or to ase a
creek or river. They found water running to waste
and put it to use, Jjust as they breathed the pure
air or enjoyed the abundart sunsbine. They saw no
more need of making an official record of this use
than of keeping a record of the elk and antelope
thkey shot for food. . . So long as streams carried
a surplas, water was diverted and used without
restraint and with lavish prodigality. Irrigators
gave scant heed to their respective rights

because, so lonyg as each had all he needed, one
right was good as another.l

1 Elwood Mead, "The Growth of Property Rights 1in Water,"
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Eventually, the lauds that could be profitaply irri-

gated by an individeal or partnership were alil taken up.
Lands remaining were tarther removed from the rivers aad
streams, and subseqguent irrigators could less afford the
costs of building individual ditches to these lands. Conse-
guently, irrigators pooled their resources in order to
expand tke capacity of existing ditches and to build larger
canals to the benchlands. These community ditches were
owned and operated by the owners of the lands irrigated.
Bach owner was obliged to contribute resources or labpor
effort to the construction and maintenance of the ditch, the

assessments arrived at through mutual agreement.?

Intercational Quarterly, (September-December, 1902):4-3.
Additional evidence is provided by John E. Field:

At first water was taken frox the river aand used
without thought of its ever becoming scarce or of
there being a conflict ftor its possession. The
lands ther considered farmirng lands were so lia-
ited that there was apparently more water than
ever would be used.

John E. Field, Irrigatior from Big Thompson River, U.S.
Departament of Agriculture, Office of Experiment Stations,
Bulletin No. 118 (Kashington: Government Primting vtrfice,
1902), p. S2. Cited hereatter as Field, Irrigation from
Biq Thomyson River.

2 U.S., Department of Agriculture, Office of Experiment Sta-
tions, Irrigation ir the Rocky Hountain States, by J. C.
Ulricth. Bulletin No. 73 {Washington, D.C.: Goveranreut
Printing Office, 18%99), p. 19. Cited hereatter as Ulrich,
Irrigation in the Rocky Mountain States.
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Some of these @mutual ditckes vwere incorporated in
order to expedite construction and to simplity assessments.
The gquantity of stock issued to each irrigator depended on
the acreage irrigated; generally, b5 shares tor 80 acres of
land. Since these mutual organizations were pot im busirness
to sell water, the stock represented a claim to a share ot
wvater, not to a share of profit. Urganization by-laws usu-
ally permitted rotation of water ard reantal ot snares for an
irrigation season.3 The business of the companies was gener-
ally managed by a board of directors, elected by the stock-
holders. Day to day operations were the responsibility of a
superintendent, who divided water among the stock-holders.
The rules of operation and assessmcents for maintenance and
operating costs were devised at the stockholders' annual
neeting.*

Thus, wutual ditches vere managed and owned by the
irrigators. Since irrigators could acguirzs stock by contri-
butirng their lapor time in building the canal, th2 amount of
cash required to construct and maintain the syster was
reduced. Some have called this system the ideal forz of

organization for irrigation.S Problems may arise, hovever,

3 Raphael J. Moses, "Irrigation Corporatiomns," 50cky Moun-
tain Law Eeview, 32 (196U): 5S28.

¢ Ray Palmer Teele, "The Organization of Irrigatiom Compa-
nies," Journal of Political Economy, 12 {March 1904):
1¢9-170.
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wvhen shares are sold to outsiders, i.=., persoas not owning
land under the carnal. These problems revolve around the
definition of the extent of a right to water, and the ques-
tion of whether water rights should pe considered appurte-
nant, or attached, to lande. These problems came to a head
in the subsejuent era in Colorado water law, that of the

corporate canals.

5.1 CORPORATE CANALS

An advantage of the community ditck, as discussed
above, was that lamnds could be brought under irrigation
without a large capital outlaye. Irrigators invested their
labor etforts in lieu of 1investment capital. As lon3 as
lands could be relatively cheaply irrigated by cooperative
efforts, the communrity ditch organmization pertormed well.
Eventually, however, the sites most suited to cooperative
irrigation were all claimed. Although much land ot superior
guality remained, it was tfrequently located in the high pla-
teaus at long distances from the nearest source of water, or
it was separated from water sources by hills and mountains.
Most of these more productive lands were beyond the ability
of cooperative efforts to irrigate, since considerable engi-

neering talent and expensive routing through canyons, along

s Ipid, p. 170.
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cliffs--everL some tunneling--were ottern rejuired.®
The development of ditch companies 1in the 1880's
funded by investment capital—--as opposed to user-owned indi-
vidual and cooperative ditches-- generated continuing poli-
tical apd legal conflicts regarding: 1) the aefinition ot
the right to water, and 2) the rates charged by ditch comga-
nies. Much of the discussion of regulation of canal corgo-~
rations focused on the @monopolistic nature of the enter-
prise: once the farmer purchased iani, he or she wWas
dependert on the canal corporatioc for a supply of vater.
The canal building boom was seceh bty some as a binge of spe-~-
celative investments by Eastern and foreign capital. In
1884, for exagple, rour hundred miles of corporate catal
vere built in Colorado, largely funded by speculative capi-
tal.? Mead attributed the tremendous 1ncrease in canal
building to the companies' beliei that they could exercise
secure and absolate property rights to the water in their
canals. Eetween 1880 aad 1885,
the state was gridironed with canals built in
advance of thkeir needq, simply and solely because
of the belief that by thus securing possession of

water supply they controlled the values of all the
land tributary to their ditch.s

6 Ulrick, irrigation in the Rocky Mountain States, p. 23.

7 Leohard P. Fox, "State Regulation of the Canal Corporation
in Colorado,™ Michigan Law Leview, 16 (Jaauary 1918): 159,

8 Mead, Irriqation Institutions, p. 211. Quoted in tae
Colorado ¥Farmer, February 2, 1888.
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Irn order to curb the market power ot corporate canals,
many states placed lirits on rates charged for water deliv-
eries. Since the supply of water in the watercourse varied
with the level of snowfall anda precipitation, unregulated
water rates would have peen subject to 1larye fluctuations.
Iz dry seasonus unregulated rates would increase to levels
perkaps too higk for many farmers to afford. But when the
streaas swelled witi fiood water, rates would likely plurge
s0 lov that the company may sutfer a loss.® The aduministra-
tion of water rates could in principle benetit both buyer
and seller by providing stable prices and revenue in the
long-run.

Trhe first of the corporate canals to be built vas the
Larim2r aznd Keld Canal, constructea im 1878 with capital
from the Colorado Mortgyage and Investament Company of London,
Limited, locally known as the '"English' cozpany.10? The canai
evestually irrigated 50,000 acres, stretching 53 nRriles
ilong.11 Its capacity was 720 cubic teet per second: easily

the largest irc the Cache la Poudre Valley.l?2 The same Cou-

9 This accouant of the problems arising itrom urregulated
water rates wvas based on the experience in Spaih. See
Katharine Conamn, "Some Unsettled Problems of Irrigatiom,"
American Economic Review, 1 (#arch 1911):1-19.

10 Duhbar, "Colorado System," p. 253.
11 Ibid, p. 244.

12 punbar, "Agricultural Frontier," p. 122.
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pary later built the High Line Canal, the Loveland and
Greeley Canal, and thke Platte valley Canal, with a combined
capacity sufficient to irrigate well over 100,000 acres.13

Publicationr of the plams to build the Larimer acd Weld
Canal caused concern amoag irrigators 1in Greeley and in Ft.
Coliins. TFearing for the security of their claims to water,
tkey felt that the time had come for a more formal amethod of
securing title to the use of water.

Up until this time, there was no procediére in the liaw
allowing for the filing ot claims to water or aay systematic
process of establishing ownership or title to water use.l*
Paced with irpcreasing demands for water diversions, the
farwmers of the South Platte Valley considered three proro-
sals: 1) the measurement of streams and rivers, 2) the
division of the state intc hydrologic districts, and 3) the
creation of a state commissioner of irrigation. Tue second
ard third proposal btecame the basis of the Colorado systen
of water rights administration.1s

These proposals were introduced into the Colorado leg-
islaturc iz 1879 as House Bill No. 22. The original bill
defin2d priority in right in terxzs of the farmer's use ot

water ratker than ditch capacity. The bill also provided

13 Foi, nState Regulation," p. 159.

14 rield, Irrigatior from Big Thoansoz River, p. 184.

1S punbhar, "Water Conflicts," p. 184.
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"
tor the division of the state into water districts, creating
water comuissioners for each district who would settle dis-
putes regarding rignts to wvater. Thus, the bill ravored
administrative settlement of disputes, and clearly tavored
irrigators over ditch owners for the purpose of definiang
water rights.ts
In committe=s, however, the pill was rewritten to
attach prior rights to the ditch instead of to land, favor-
irng the corporate interests. The tinal statute approved by
the General Assenrbly created ten water districts, alli but
one in the South Platte Valley. In each district, a water
commissioner would apportion water according to the relative
priority of ditches. District courts were authorized to
determine relative rigats to wvater. The courts appointed a
referee who would take testimony regarding the date of con-
struction and enlargement of ditches and their carryiag
cipacity. Reviewirng the findings of the reteree, the court
then issued a decree which established the relative priori-
ties of the ditches in the district, along with the guantity
0f water allowed to each user. In effect, water rights were
gquantified in terms ot the carrying capacity of the ditch or

canal.!'? Notably, the statute mandated that consumers along

16 Ibid, p.252.

1? Dunbar, “Colorado System," pp. 253-254; Leonard P. Fox,
“State Regulation of the Canal Corporation in Colorado,"
Mickigan Law Review, 16 (January 1918):161. Fox argjues
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a ditch share water pro rata in times of shortaje ot flow.
In other words, priorities for users aloang a ditch were not
recognized. Conmissioners supervised the diversion of water
into the headgates ot the ditch with regard to priority, but
teyond the headgate distribution of water was the province
of the caral corporation.1s
The procedure for adjudicating rights to water con-
structed in the 1879 legislation vwas soon put into motione.
Scant precipitation in 1879 and 1880 prompted increased
demar? for water diversions and caused concera among 1irriga-
tors for +the protection of their rights to water. Under
pressure from irrigators, several referees were appoiunted Dy
district judges in thke South Platte Valley during the summer
of 1879. The referees, as outlined in the 1879 statute,
issued notices and began to take testimony regarding priori-
ties and ditch capacities within the several districts, 19
The next April, when one of the reterees tiled testi-
mony with thke court in Dernver and sought a decree of rights,
Judge Elliott refused. He claiwed that the procedure ot

adjudicatior was uaconstitutional since it did not provide

that the statute, by defining rights to wvwater in terms ot
ditch capacity, ignored the comnstitutional rejuirement
that rights be recogrized only when water nas been put to
a beneficial use.

18 Fox, "Capal Corporatiorn," p. 161.

19 punbar, %“Colorado System," p. 2bb.
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the usual cause of action and procedures normally associated
with a lawsuit. Distressed by this decisiorn, the Union
Colony appealed to the Colorado Supreme Court. The court,
however, sided with Judge Elliott and declared the 1879 law
unconstitutional.2?®

The Union Colony, less than enthusiastic with the
court's decision and conceraed with the loss of water to Ft.
Ccllins irrigators downstream, prevailed upon the governor
to appoint a water cormissioner to allocate water 1ia the
area. Althougn the new commissioner had no otfficial records
to rely on, he nevertheless was somewhat successful in allo-
catirg the water.2t

keform of the irrigation law quickly became an issue
in the upcoming electioans. With support from the Greeley
irrigators, <from newspapers, and from the State Board ot
Agriculture, irrigation bills were introduced into the third
legisiature. As Dunbar notes, the proliteration ot giant
corporate canals under thke umbrella of the Colorado Mortgage
aud Investment Company "made imperative some legal registry

of their the farmer's stream rights.%22

20 Ibid, and Union Colony v. Victor A. <g£lliott 5 Colo. 380
{1380) .

21 Dunbar, “Colorado Systen," p. 257.

2z Ibid, p. 258.
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In 1881, the legislature approved legislation that
amended the 1879 water rights adjudicatioa act. In the Lew
legislation, adjudication of water rights could be requested
by petitioring the court, thus meeting the lawyers' deamands
tor proper procedure.?3 The legislature also approved legis-
lation affecting rights of way, ditch comstruction, and the
-operation of headgates. One statute reguired that persons
contructipny or enlarging a ditch file a notice with tne
county clerk.24 Other statutes reguired ditch owners to keep
hcadgates in good repair and provided penalties for disturb-

inrg headgates and ditch banks.25

S.1.1 A New Water Right

Thke legislation of 1879 and consequent court cases led
to the recoynition of a new sort of water right. Up until
this time, mpost tarmers diverted their water directly from
natural streans. Title to the water was pertectzd by bene-
ficial use, usually irrigation. Obtaining and usinyg the
vater was regulated directly by the state. Fox cadls this

type of water right a 'primary appropriation.?'26

23 Ibid, p. 259 and Session laws, 1881, p. 144,
24 Seésion Laws, 1881, p. 161, sec. 2.
25 Session laws, 1881, p. 163 and p. 1b5.

26 Fox, "Caral Corporation,®™ pp. 161-162.
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Farmers obtairing water from corporations possessed a
'secondary appropriation.' Onrlike primary appropriatiosmns,
thkeir rights did not flow directly froa the authority of the
state. The particular rights to water of these tarmers
dz2pended or tke teras in tke contracts with the canal corpo-
rations. This secondary appropriation jave the two-step
process heretotore necessary tor a valid appropriation or
water righkt--diversion from the natural stream flow and put-
ting the water to beneficial use--a nev twist. Previously,
botk steps had been taken by the irrigator-ditch owner.
kith the emergence ox corporate canals, the process ot
appropriation was split between the ditch owner and the
irrigator: the corporation diverts the water, but tiae
rarmer puts the water to beneficial use. As omne migat
imagine, the awmbiguous nature of the righkts of the canal
compary vis—a-vis the irrigator gererated a substantiai
amount oi litigation as demand for water coatinued to
increase. Fox believed that this state of attairs had dan-
Jerous aspects:
It interposed the canal corporation as a middleman
between one class of irrigators and the public
waters dedicated by the constitution to the use of
the people of the state. To a large extent the
state abdicated legislative and administrative
control over secondary appropriators in favor of
contractual control of the canal corporation.
Thus the prosperity of the secondary appropriator
depended largely upon the terms and execution of
his contract with the water corporation. The mea-~

sure of state irterterence to guarantee ejuitable
water contracts becomes the criterion ot fair and
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effective regulation of the ditca corporatious.?27?
Canal corporations acguired land usually trom the governaent
or from the railroad, constructed irrigation daitches, and
then sold water righats contracts along with the land.

Canal corporations provided water under two kinds ot
contracts: one consisted of the sale of the right to water
in perpetnity, the other amounted to0 an anaual rental of
water. In both cases, unlike the mutuwal ditches described
above, the canal owners or stockholders were not the tarmers
using water fror the ditch. Rather, the camnal owners typi-
cally were individuals and corporations from the East or
Furope, iooking for a handsome rate ot return on their
investments.

Contracts offering perpetuai water rignts werz gener-
ally amuch more popular with the farmers, but less profitable
for the canal corporatiorns. In these contracts, the company
agreed to keep canals and keadgates 1im good repair, and to
deliver water to the lands specitied. Contracts specitied
the quantity of water to be delivered, but with the qualifi-
cation that when water is scarce amnd largely claimed by sen-
ior appropriators, the water diverted will pe divided pro
rata aronyg users on the ditch. The company assumed no

liability for losses due to this type of shortage.28

27 Ibid, p. 162.

28 Ulrich, JIrrigation in the Rocky Mountain States, pp.
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The price of a perpetual wvater right in the typical
contract usually covered the costs of construction. Opera-
tions and maintenance costs were recovered in yearly assess-
ments.2° The guantity of water was generally measured 1in
terms of acres irrigated, although some contracts speciried
measures such as the 'miner's inch! or the second-foot.30
Prices varied dependingy on location: in the Sam Luis Val-
lay, pergpetual vater rights sold ftor 3400, wkile the North

Poudre Ditch Company charjed 31200 for perpetual rights.3t

5.1.2 Irrigation and Ideology

Just as the plentiful rainfall of the mid 1880*'s had
fostered optimism and a cooperative spirit, drought in the
early 1890's supplied pessimism and conflict. Deteriorating
growiny conditions and econoaic uncertainty,32 coabined wita
the perceived threat of outside amonopoly capital, dJgeneratead

incentives for political organization and activisnm. Ckief

52-5 3 .
29 Mead, Irrigation Isstitutions, p. 93.

30 ylrich, Irrigation in the Rocky Mountain States, p. 53.

31 Leonard Peter Fox, "Origins and Early Development of
Populism in Colorado," PhD dissertation, Oniversity of
Pennsylvania, 1916, pp. I 28-29.

32 QOne writer argued that the financial panic of 1893 uas
largely due to tke over-investment of speculative capital
in various enterprises in the West. See Leon ®. Fuller,
"Colorado's Revolt Against Capitalism," Mississippi Val-
lev Historical 2eview, 21 /December 1934): 348.
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targets for farmers included the excessive rates charged by
railroads and w@monopoly control of water by canal corpora-
tions, as well as abuses by grain dealers, beer combines,
and loan conmpanies.33 In the election year of 1883, ftor
example, both Republican amnd Denocratic parties called for
the state regulation of the raiilroads.34 Regarding coatrol
of the camal corporations, Democrats favored state regula-
tion, while Republicans beliieved that a tederal reclamation
prograz woulid solve the problems of the irrigators.3s

Dissatisfaction with the inability or unwillingness ot
the two major parties to address the problems faced by fara-
ers and irrigators led to the eamergence £ third-party ana
agricuitural lobbying groupse. For example, the Grauage was
organized in the 1870's as a tfaramer's cooperative organiza-
tion. The purpose of the organization was to provide a
mecharism to buy goods and sell produce directliy in the
markets, tLhereby avoiding the cost of middiemen. The Grange
foujkt against the control of water by the canal corpora-
tions, and protested the practicg of charging higher prices

for water delivery that reflected the increased value or tire

33 Fox, “Populism in Colorado," p. III-18, and ¥right, Ori-
gins of Populism, p. 42.

34 James Edward E®right, The Politics of Populisz: Dissent in
Colorado, {New Haven: Yale University Press, 1974), p.
69.

35 Ibid, p. 70
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land. The organization advocated a system of state
supervision of water rights. In this systen, the state
would be divided into districts foliowing hydroliogic Lbourn-
daries, witk each district masxaged by a water comkis-
sioner. 36

In their state convention of 1888, the Grarge adogpted
resolutions that advocated outright state ownership oz
ditches and canals, and federal assistance in the construc-
tion of reservoirs. The conventiorn believed that new reser-
voirs were essential for future growth, and taat theair pro-
vision was "too vast ak urdertaking for private capital aad
too precious to be trusted to corgoratioans."37?

The reluctance of the Grange to euagage in overt poli-
tics cortributed to its declire, aand fostered the growth ot
the more political National Farmer's Alliance. The demands
ot +the Alliapnce includea rail regulation, bimetalliss,
secure water rights, and the attachment of water rights to
land upon putting the water to tLeneficial use. Cther
broad-pased political organizations that emerged to deal
with these types of issues were the Independent Party and
the People's Party. Motivated by the drought of 1890, irri-

gators took leadership positions in the Indpendent Party

36 jayne E. Fuller, "The Grange in Colorado,"™ Colorado faga-
zine, 36 {July 1959): 255-259.

37 Steinel, History of Agriculture, p. 208.
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campaign for water refora and tane attempt to capture the
governorstipe. Although the Independents lost 1x  the 1890
election, the Populists won in the governor's race of 189Y2
on a platform of free coinage of silver ancé redress of agri-~
cultural grievances.38

Iin 1891, the Colorado Farmer's Protective (Union vas
assembled from several organizations seekiay water retora.
The Union 1lobkbied the legislature to reguire the accurate
pecasurenent of water deliveries from ditch companies to
irrigators.39 A second proposal would have required that the
ditch company post a bond with the county treasurer, to be
refunded when evidence that water was actually delivered to
tarmers was submitted. Tiae Union also called for the disso-
lution of any ditcih company thkat sold more water rights tkhaan

it could deliver.%o0

3¢ Fox, "Origins of Populism,"™ p. IV-37.

39 peasurement of the quantity of diverted was relatively
crude in this early period. Irrigators knew approxi-
mately the number of acres they irrigated, but had little
concern with determining the actual quantity of water

used. In the mining districts, hovever the relative
scarcity of water spawned the use of a measure called the
*miper's inch?®, defined as the "volume of water which

will flow through an inch-square orifice under a unifora
and designated pressure." See Elwood Mead, Irrigation
Institutions, (London: Macmillan, 1910), p. 102.

4¢ Fox, "Regulation of Cagmal Corporation," p. 170.
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The report of the Colorado Irrigation Comrmission in
1890 confirzmed many abuses in the sale ot water rights.et! A
membter of the commissior, former state engineer Je. S.
Greene, argu=d that the power of the camnal corporations must
be curbed, that speculation in water be discouraged, and
tkhkat the users of water should be recognized as the true
owner of the rights to use water. These goals would be
accorplished by: 1) attaching water rigkts to land, and 2)
putting the State in charge of the distribution of water to
irrigators. 42
Hearings sponsored by the U. S. Senate Special Comait-
tee on Irrigation in 1890 provide numerous statements oi the
pligkt of the irrigators, ard where they iaid the blame for
their troubles. The gist of the tfarmers®' testimorny was that
the deck of 1legal cards appeared to be stacked in favor of
the canal corporations. They comzplained that the 1list ot
statutory penalties for violating the rights of ¢the ditch
comparnies grew longer every session, but that the irrigator
had little recourse when his/ker rights wer2 violated.+3

Many advocated state ownership of canals and ditches,

41 Tbid.

4«2 g,S.,, Department of Agriculture, Acsuirement of Water
Rights in the Arkansas YValiley in Colorado, by J.S.
Greene. Bulletin No. 140 (Washington, D.C.: Government
Printing Offaice, 1903), pe. 68. Cited hereatter as
Greene, Acyuirement of ¥ater Rights.

43 Report of the Special Committee, p.
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believing that water would be more fairly distributed, since
“the conpanies are not governed4by the desire to ke riJkt;
they are omly governed by that which pays the most wmoney

that 1is possible.tss

5.2 WATEE RIGHTS, EFFICIENCY, AND IDEOLOGY

Increases in the demand for water due to greater
claims by corporate canals led to legal conrlicts amoung
canal comparies, and between canal coapanies aund irrigators.
Regarding the latter, two aspects of the conflct vere parti-
cularly important: 1) the measurement or a right to water,
and 2) vrates <charge tor water deliverye. These conflicts
deserve close examination, since they demonstrate eiements

ot bothk ideoloygical and econcmic behavior.

5.2.1 Hater Rentals and Hater Rates

The Supreme Court of Colorado and the Court of Appeals
Zacided several cases 1in this period dealing with the sell-
ing ot water rights by camal corporatioans. Some of thas
water was provided by rental coantracts. #Many of the provi-
sions of the contracts vere similar to the provisions of

perpetual contracts. The corporation assumed no liability

44 Tevi Booth, quoted in Ibid, p. 348. Sooth argued that
the State should prevent ditch companies tfrom building
zore canals once the water supply had been totally
claimed. Ibid, p. 350.
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for water shortages, and the consumer forteited his/her
rights to water for noa-payment of fees.45 Water vas deliv-
ered to the farmer in exchange for a charge per unit of
water carried. Rental contracts generally must pe renewed
at the bejinning of the irrigation season each year.+*¢

Scome companies offering rental contracts took motice
of the increased value of tkhe farmer's land due to the
availability of irrigatioan water. They telt that since the
value ot the land had increased essentially due to the water
tkey provided, the corporation should capture this increased
productivity. The High Line Caral, for example, cnarged
£1.50 per acre for the delivery of water pilius a bornus fee ot
$10 per acre, payable in advance, tor the right to buy
water.*4? Thus, 1n additiorn to the per acre rentdal charge for
water delivery, corporations tacked on aa additional pertr
acre charye or royalty, on the basis tnat thke water was

theirs to sell.+s

45 fox, "Regulation of Capal Corporation," p. 1b4.
46 Jlrich, Irrigation in the Rocky mMountain States, p. 52.
47 Fox, "Regulationr of Canal Corporation," p. 164.

48 According to the Denver Republican, July 11, 1890, tue
value of an acre ot lapd under the High Line Ditch
incresed from $9Y per acre in 1884 to more than 3$26 per
acre in 1887. Cited in Roger V. Clements, "Britiskn-
Controlled Ernterprise im the West Between 1870 and 1900,
and some Agrarian Reactions," Agricultural History, 27
{October 1953): 139 fn. Clements notes that the owner of
a system of canals i the Samn Luis Valley, the Travelers'
Insurance Company, also charged the extra tee. Ibid, pe.
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Many farmers felt that this added charge for water was
an illegal circumvention of the legally established rates
for water set by the county commissioners. The failure of
ar early court challenge to the additional charge on water
led to the organization of the Farmers® Irrigation and Pro-
tective Association ir 1887, which promptly iatroduced ax
‘anti-royalty' bill in the legislature. The irrigatioaists?
lobbying effort focused on the fact that the Higa Line Canal
-- which levied the extra fee -- was owned by the 'English
ccapany.'%? The farmers effectively played on local prejud-
ice against foreign capital in the legislature. Legislators
waere heard to say that "the idea of a royalty upoa water was
un—Americacn. It was not the idea of an Americam brain or
Americar heart." One sepator asked his colleagues

Gentlerern of the Senate, are you for English roy-
alties or for the rijhts ot American farmers?50

In the case of Wheeler v. Northern Colorado Irrigating
Coapany,S5! the Colorado Supreme Court =ade its earliest
important statement regarding the status ot canal corgpora-
tions. The corporation argued in effect that it wvwas the

owrer or proprietor of the water, and thus had the right to

138.
49 Clemecrnts, "British Controlled Enterprise,” p.139.

S0 Rocky Mountain News, March 3, 1887 and March 30, 1887.
Quoted in Ibid.

51 10 Colo. 582, 17 Pac. 487 {1888).
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charge for their property what they wished. The court, how-
ever, adopted much of the argument of the plaintirff. Notiag
that a valid appropriation reguired botk the diversion of
vater and beneficial use and that the waters cf the state
belong to the public, the court touaud that the corporation
was a gquasi-public carrier of water, not the proprietor.
The corporation could charge a rate for providang the water
tor farmers, but couid not sell water as if it were private
propertye. Thus, the royalty was declared wunconstitu-
tional.s?

In their decisiorn, the court remarked that the canal
corporation, by thec nature of irrigation, tends to take oa
the characteristics of a momopoly. 4As a monopoly tacilitat-
ing the irrigation of farms with the public's water, the
activities of the canal corporation atfect the public inter-
est and are consequently subject to judicial review.

Eariier in 1887, the farmers succeeded in their lobby-
ing efforts in the legislature. The governor siguned an "aAct
to define, prohibit, punish and restrain extortion and other
abuses in the management of ditches, canals, and reservoirs"
or April 4.53 Sectior one of the act prohibited royalties

and required the delivery of water upon payment ot charges

S2 Fox, "“kegulation of Canal Corporatioa," p. 139, and
¥heeler v. 1rrigation Company, 17 Pac. 489-490 (1888).

53 Colo. Session laws, 1887, p. 308.
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set by the county comxzissioners: anyone caarging more than
this rate would be guilty of a misdemsanor.S*

The success of the efforts ot the Farmers' Irragation
and Protective Association in outlawinyg royalty charges
showed

tor the first time in the state's history . . .

that farmers were good crusaders and worthy foes
ir a fignt involving their rights.SsS

5.2.2 Quantity and Measurement of the Right to Rater

The early court cases in Colorado measured water
rights by the capacity orf the ditch, not the amount ot water
actually used in irrigation.5® These water rijhts were gen-
erally not attached to any particular tract of land. Mea~-
surement of water basea on capacity rather than use was cer-
tainly easier to accomplish. The watermaster for each canal
would regulate the flow in each ditch by altering the height
of the headgate. Presuming a steady flow ot water in tne
canal, the watermaster could measure the tlow of water aad

d2ternine the corresponding volume by referring to a frating

>4 Ibid, Section one. Penalties for violating Section One
conrsisted of a tine of from $100 to $5000 and/or 5 months
to 1 year in jail. Section 2, Ibid.

SSs Steinel, History of Agriculture in Coiorado, p. 20U8.

S6 Fort Morgan land & Canal Company V. South Platte Ditch
Coapany 18 Colo. 1, 30 Pac. 1032 (1892). This was gen-—
erally thLe case throughout the arid West. See Hutchimns,
®ater Rights laws, Vol. I, p. u4S2.
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table' developed tor each ditch.S7?

Regulating the quantity of water based or actual use
would be much more difficult.S€ The amouant ot water associ-
ated witt a water right would vary, dependiay on the actual
need of the lard at the time. This would rejuire a periodic
calcuiation of the Guantity of water consumed by the crops,
whkich varies dependirng on the weatker, soil fertility, and
the type of crop.

Ir addition to the practicablity of associating the
msasure of a water right with ditch capacity as opposed to
actual use, the choice of the method of measuring tae raight
to water also resulted from the power of the canal corpora-
tion. Since the relative priority of a water right was
already defined in terms of the begicningy of the ditch,
rather tharn the earliest time of use, "it was put a step
frorc makinyg the ditch control the date of the rijnt to hav-
ing its size goverk the amount 2f the right.">9® MNead sug-
gests that the canal corporation regarced the water as their
property, and expchded resources in order that legislation
acd court cases reflect this belief. Farmers ktad little

tice or resources to pattle the corporations 1in the courts

$?7 Zlwood HMead, "Trke Growth oi Property Rigats in Kater,®
Icterrational Quarterly, (Septeiber-December 1902): 6.

S8 Ibid.

$9 Ibid, pe 6.
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or in the legislature. According to Mead,
The owners of large irrigation enterprises . . .
employ attormeys to prepare their incorporation
papers, to frame their water rijhts contracts and
t0 look after their interests in the courts. . .
it has gradually come about taat amuch of tke
ablest legal talent ot the ¥West 1is retained or
2nlisted in favor of giving those rights to the
ditch owners, separating tkem entircly from the

land, and igrnoring the claims of actual sett-
lers.%0

As more and more corporate ditches were built, the
canal conmpanies sold greater guantities of water rights.
But ofter times, however, the ditch would have a very low
priority on the stream so that it would not be legally abie
to carry water to its capacity over the entire irrigation
S2ason. Thus, the farmer did not purctase the right to a
definite suantity of water, but purchased the right to a
share of whatever the company delivered, up to the contrac-
tual maxiaun. The opporturities for abuse by less thaa
scrupulous water corporations are obvious. A company could
build a ditch on a stream already over-appropriated, seii
water rights +to unwary farmers up to the capacity of the
ditch, and claim to be released from liability when lattle
or no water was delivered.®! In eirect, the risk cf sporadic

streamflows was transferred from the ditchowaer to the water

60 Ibid, p. 7

61 Ray Palmer Teele, “The Orgacization ot Irrigation Compa-
nies," Journal of Political Econory, 12 (darck 13904):
1€4.
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user. %2
This abuse also sometimes occurred vhen canals were
extended. According to Byron Wheeier, a Colorado farmer,
The water supply is sure to be decreased, not
alone tfroam natural causes, but from the cupidity
of the company controliirg the ditch, in continu-
ally extending its area and selling water that it
can not deliver, even though there shouid be a
flood in the strean. So that 20,000, or 40,000,
or 100,000 acres are added to thke area which a
given ditch is supposed to irrigate at £first and
the others must themn prorate. The result is that
every mar under the ditch is put to his strumps to
get what ke pays tor.e3
To the early water users, it mattered little whether
water rigats were establisked as owner of the ditch or owner
of th2 land, since they owned both.®4 Rith the emergence of
the corporate canal, however, the ownership of ditches and
tte land were divorced, raising the issue ot the ovnership
and measurement of rights to water.
The problem of establishing the quantity of water
associated with a wvater right generated conrlict in thae
courts. Basically, the dispute involved whether the right

to use water should be defined 1in terms of a definite juan-

tity of water flowing througk the ditch, or as the guantity

62 Fox, "Origins of Populisa," p. II-27.

63 yJ.S. Congress, Senate, Ieport of the Special Coummittee of
the U.S. Senate or the Irrigation and Reclamation of Arid
Lands, Senate Report 923, 51st Cong., 1st sess., 1390, pt
1, pe 347.

64 Mead, "Property kigats in Rater," p. 5.
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necessary to irrigate a particular tract ot iaund. The first
method of definition gave the owner the right to use a par-
ticular quantity of water where he or she choose or any
lard; the second method attached the water raight to a parti-
cular tract of land, with a 1limit set on the guantity ot
water that could be applied.®S

The more efficient method, and therefore the method we
would expect to be adopted, consisted ot detining water
rickts in defirite quantities, unattached -- Orf Dnou-
appurtesant -- to the land. fater defined ian this way wiil
ultinatley be allocated so that the value or the mpargyiznal
product of water 1is eyualized across lands. For exanple,
the irrigator will apply water to his/haer lands up to the
limit of his/her water right as long as tke net revenue gen-—
eratead by the marginal unit applied 1is as least as large as
the revenue that would be receieved by seliling the water to
another user. In other words, as long as the value oxr the
marginal product orf water is less than the market price ot
water, then irrigate; sell when the value of the marginal
unit ot water drops below the market price.

Alternatively, when the right to water is attach=d to
a particular piece of liand, the irrigator does not have the

option to sell or lease water to other users. Tke irriga-

65 Henry C. Taylor, ®Economic Problems in Agriculture by
Irrigation," Journal of Political Zcoaomy, 15 (April
1907) :225.
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tor, with rigats to water defined 1in terms of lamnd, cares
nothing about the marginal product of water, hut applies
water to the land as land as average product 1is positive;
i.e., 4as long as totai revenue 1increases. The well-known
result is that water will be used in=fficiently, since the

opportunity cost of water is in eftrect ignored.®6

5.2.3 origins of the 8yoming Systena

Althougk in theory the Colorado method of definiag
water rights appeared to be relatively etficient, the prac-
tice of water rights adjudication left much to be desired.
Tke adjudication process, for example, did not allow testi-
mony by the state engineer regarding the actual gquantity of
water supplied for thke various ditches or the streasflow
available. Thus, expert testimony from the state was
excluced from adjudication proceedings; determibning the
gquantity of water allowed by a right was left to judges and
referees who were unfamiliar with stream mpeasurements and
tte dunty of water. The only information the state engineer
was permitted to provide was the names of water claimarnts

and the owners of the ditces and canals.®?

66 Ib‘-id' pp. 226-227.

67 Robert G. Dunbar, Forging New Rijhts in Western RKaters,
(Lincoiln: University of Nebraska Press, 1983), p. 98, and
U.S. Departmen t ot Agriculture, Econoaic Researchk Ser-
vice, vatural Resource Economics Divisioa, Rater Rights
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One result of this sSystem was that decreed anmouats

often exceeded the guantity of wvater available 1in the

stream. According to Frederick Newell,

decrees have been made to various ditches enti-
tling them to two, three, or even ftive times as
auch water as «c¢ould possibly be carried, the
aggregate amount meationed in decrees beinj per-
haps ten or twenty times as much as the river from

which the water is taken carries even in times of
£lood. o8

A committee of the Granger organization drafted pro-
posed legislation to address this protlem 1n 1337, Chaired
by Zlwood Xead, the coramittee submitted three bills to tne
leyislature. House Bill No. 294 created a state board which
would make rules concerning the use of the streams of the
state. Water Adiversions would rot be allowed unless the
perzission of the board was first obtained. House Bill No.
271 would thrave tied water rights to 1land, or =zade water
appurtenant to land. House Bill No. 119 outlawed royvalty
paymnenots for water deliveries. Mead beljeved that these
Dills would reigeo izt the monopoly power of the corporate

carals. However, only the anti-royalty bill vas approvea by

Laws in the Nineteen Hestern States, by Wells A. Hutch-
ins. #isc. Pub. No. 1206, Vol. I1II ({Washington, D.C.:
Government Printing Office, 1971), p. 239. Cited tLere-
after as Hutchins, WHater Rights Laus.

68 J.S., Departmert of the Interior, Census Otfice, Zleventh
Cersus oI the United States, 1£890: Report on Agriculture

by Irrigation in the ¥estern Part of the United States,
by Frederick H. Newell, p. 94.
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the Colorado legislature.®9 Not until the overhaul ot water
law in 1969 did the Colorado lejgislature reguire tiling with
a state agency in order to obtair the right to water.7?9

Mead, howevar, found more success in implementing his
proposals in Wyoming. Taking office as the territorial
state engineer in 1888, Mcad fourd a system frought witin the
same difficulties as in Colorado: many streams were overap-
-propriated, and no ceatral registry of claims existed.
Under the 1intluence of Mead, the WRyoming constitution
adoptad in 1890 establisked a board of controi. The Board
was vested with the power to define water rights as to pri-
ority and guantity. In contrast witk the practice in Colo-
rado, the state engineer and divisioh superintendernts pro-
vided expert Lydoiogical testizony regarding irrigation
rzguirements and sStreaztiovs.?! Implemented by the statute
of Deccmber 22, 1890, the Kyoming system required that irri-
gators apply to the board for a rermit to appropriate water:
applications were approved if the board f£ound no conflict
with the jpublic weltare. The statute also impliea that

water rights are attacked, or appurtenant, to land.?72

69 punbar, Forging New Rights, pp. 102-105.
70 Hutchins, Vol. 1II, p. 217.

71 Ray Palmer Teele, "Relation of the State to Irrigation,"
p. 243, and Dunbar, Forging New Rights, pp. 105-109.

72 Ibid, ppe. 109-110, and Taylor, "Econonic Problems in
Agriculture,” p. 226.
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Mead apparertly realized that water would be used zore
econponrically when defined in a transferable foram, but

believed that

tkere were other guestions which were of more
immediate importance than the highest degree of
economy in water use. . < he had learned that
where water rights were granted im cubic feet per
second, without regard to ¢the area of lard on
which it is used, no administrative system had
been developed to keep the earlier approrriators
from establishing rights to much more water than
they were actually using.?3

The ipjustice of this system to later apgropriators
who would find their water claimed by the inflated claims of
earlier appropriators motivated the ®¥yoming systeun. Taylor
argues that this system appears to be desirable in the early
stages of water rights development, but may not be appropri-

tate when the streamrlow is fully claiaed and water 1s

4]

highly valued.?¢ In other words, the increasing value ot
water may call for moditication of the origimal syster of

water rights specification.

73 Taylor, "Econoaic Probleas in Agraculture," 3. 227.

74 Ibid.
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5.3 SUMMARY

The irrigation ot laands farther removed from the
streazs and rivers rejuired larger capital outlays in diver-
sion works and canals. The emergence of the corporate canal
brought with it the needed capital, but also greater con-
flicts over rights to water. Increased demand for water,
coupled witn the difficulty of defining and protecting prop-
erty rights on an iandividual tasis, fostered the developament
of state administration of water rights.

Contlict betweez camnal corporations aca irrigators
over water focused on two factors: 1) the yuantity o:i water
associated with a water right, and 2) the price of water
delivery. Irrigation lobbying groups were orJanizea to pat-
tle the corporate caral companies in the courts and iu the
legislature. The ideology of these groups set the stage for

cuch of the wvater law to follow.



Chapter VI
WATER RIGHTS LEGISLATION ARD LITIGATION IN

COLORADO
This chapter provides a more detaiied analysis of the
deveiopzent of Colorado water rights in the courts and in
the 1legislature from 1850 to 1920. Most of the major
changes ia vater law are reviewed, with particular attentiosn
givern to the evolution of the law regarding the basis of thae
syster of prior rights, the status of the caral corporatiox,
and the development of procedures for appropriating new

sourcas of water.

6.1 WATEE RIGHTS LEGISLATION

A great deal of legislative activity regarding irriga-
tion took place between 1879 aad 1903. Table 1 sumrarizes
tke most sigrificant statutes approved during this period.
Inportant legislation during this period can be assighed to
one of four categories: 1) regulation and adainistration of
vater diversions, 2) control and measuremcnt ot diversions,
3) permitted sources of water for appropriations,. and 4)
cecasurement and filiny requirements. After laying the foun-

daticon of the Colorado system ot water rights aaministration

- 126 -
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in 1879 arnd 1881, the legislature refincd and amended the

system in practically every tera tetween 1879 and 1903,



1238
TABLE 1

Hater Rights Legislation in Colorado: 1861-1419

Year Legislatioa

18€1 owners or land adjacent to streams may use
water tor irrigation; distribution of water
by appointed commissioners wnen flow is low;
condemnation of right of way for ditch;
prior rights protected

1862 prohibits daiversior oif water to the detri-
ment of any user along the streas

1377 ditches nust be kept in good repair; during
summer, may divert only water necessary for
domestic, stock, or irrigation purposes

1879 pro rata sharing when flow low; water dis-
tricts established; system of adjudicating
water rights established

1281 water districts organized into water divi-
sions; state engineer created; ditch owrers
required to measure flow of water; amend-
ments to 1879 adjudication procedure; pro-
cedure for extending ditch right of way;
punishment for disturbing headgates

1387 procedure tor fixing wvater daeslivery rates;
superintendents of irrigatior for wvater
divisions created; ditch owners required to
appoint superintendent to measure flows;
reqguired to keep ditch in good repair;
royalties for water delivery prohibited;
penalties for diverting more water than
entitled; filing with state engineer
required for ditchk right of wvay

1889 penalties tor bribirg water district offi-
cials; headgates with locks required;
priority ot right to water rroa other thau

. natural streams; water commissioner given
police powers
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TABLE 1
Continued
Year legislation
1891 water appropriated for domestic use shail-

not be used for irrigation

1495 provides for accepting the benetits of the
Desert Land Act; water commissioners given
power to shut down headgates it water used
wastefully

1897 authorizes transiers from one stream or
reservoir to another; must maintain measur-
ing devices

189S decree reguired for changing the poiut of
diversiorn; maps and statements required;
temporary ictra-ditch loans of watecr
peraitted

1501 requires coanstruction ot headgates and
measuring weir as condition of water
delivery; raises penalties tor interferernce
with headgates; irrigation districts aothor-
ized

1303 state provides engineering assistance for
tuilding reservoirs; amendaeuts to 1899 sta-
tute regulating change in point of diver-
sion maps and statements reguired when con-
structirg or erlarging ditches or reservoirs

1911 furtker reiines the duties of the state
erngineer; self-regulating measuring devices
required

1915 authorizes state control of headgates

ard weirs

1917 prohibits diversion of water for usec out-
: side of state; priority of rights to spring
water defined

1919 procedure for settling outstanding claias
to water; priorities conditional on future
beneficial use ot water authorized
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Some statutes authorizea changes in the state
administrative systen. For example, in 1887 a new layer of
management was created between the state engineer aad indi-
vidual water commissioners. A superantendent of irrigation
was appointed tor each water division.! One of the priaary
dquties of the superintendent wvas to prepare a 'register of
priorities': a list of ditches, arranged in time of prior-
ity, compiled from the adjudication decreces or the courts.
The function of the rejister was to help protect priorities.
If a ditck owner faiiled to receive water, he/she would
rerort to the district commissioner wao wouald in turn report
to the division superintendent. Upon exagining the register
of priorities, 1if indeed the ditch owner was rot receiviag
water entitled, thke superintendent coulf order that the
keadgates of upstream water users te closed.? In later ses-—
sions, the legislature extended the police power to wvater
commissioners,3 and made bribery of water district otfticials
a crirec.*
Other important statutes rejulated the delivery ox
water. In 1887, tvo such statutes were approved: one

described a procedure for tae fixing of vater rates by

1 Sess. Laws 1887, p. 295.
2 Sess. Laws 1887, p. 299, sec. 10.
3 S2s3. Laws 1889, p. 46Y, sec. 1.

4 Sess. lLaws 1889, p. 39, sec. 1.
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county commissioners, as provided by the constitutioa, and
the other prohibited the payment of rovalties for water, as
discussed above.

The problem of control and measurement of water diver-
sions was addressed several times by the legislature during
this period. In 1881, for exaaple, legislation regquired
ditch owners to install deasuring weirs or measuring dev-
ices., The data generated by the device were to be collected
by tie state engineer.S The provisions of ar 1887 act
required ditch owners to maintain their ditches in good
rcpair and to appoint a superintendent to measure water
diversions along the ditch.® 1In 1883, headgates were
reguired on all ditches. Measuriny devices were required to
be used when davertingy water froz ome stream to another in
an 1847 act;7 FPour years later, legislation vas approved
that prokibited the delivery ot water to any ditch until the
owner built a headgate permittiang control of the rate oz
diversion.® Locks on headgates were marndated in 1911, alony
wita self-registeriny measuring devices.? Finally, the state

assumed coLtrol over headgates aud weirs in 1915, ®akikLg

S Sess. Laws 1881, p.121, sec. 12.

6 Sess. Laws 1887, p. 305, secs. 2-3.
7 Sess. Laws 1897, pe. 176, sec 2.

8 Sess. Laws 1901, p. 193, sec. 1.

9 Ses3. Laws 1911, p. 463, secs. 1-2.
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unauthorized operation of headgates a criu2.to

In addition to increasing the speciricity ot aecasure-
ment and diversion reyuirements, legislation expanded the
sources of water diversions subject to priority of arpropri-
ation. For example, due to the ircreased value of water,
lawnakers in 1889 mandated that the laws ot priority apglied
not orly to water taken from natural streaas, but also to
vaste, seepage, and sprinj waters.!! The legislature later
exterded tne process oif adjudicatior to itcliude spring
water.t2

Though the law appeared to increase the speciticity
and exclusivity of water rights,  presumasly in response to
tke increasing value of water, some legisliation appeared to
result in a reduction of efficiency. There is iittle doubt
that the 1917 statutel3 prohibiting the diversion ot water
for use outside the borders of the state was inefticient,
sirce it restricted the use ot water ip potentiaily higher
valued uses.

The efficiency reducing aspects of two other statutes,
however, are less than clear cat. One of these acts

required that parties desiring to change the point of diver-

10 Sess. Laws 1915, p. 290.
11 Segs. Laws 1889, p. 215, sec. 1.
12 jess. Laws 1917, p. S41, sec. 1.

13 Sess. Laws 1917, p. 539.
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sion of water obtain judicial approval, or a decree, betore-
hand. The person desiring to change the poirt of diversion
wvas required to notify all other water users who may ke
affected by the <change, and orffer proof to the court that
the proposed change would not affect tne vested rights ot
thkese other users. The district court was autnorized to
issue tke decree ouly irf the change would aot harm other
users.

Obviously, the act was designed to reguire that the
rarty vishing the change in point of diversion does rwot
impose detrimental externalities on other water users.
Thus, fror one perspective, the act increased efficiency Ly
avoiding possible negative externalities. However, ia doing
so the statute discouraged fewer changes ip the point ox
diversion, since it would now be harder to prove non-injurye.
Assuming that the changes were usually desired im order to
take advantage of a profitable new 1land, the act made such
changes more difficult, thus potentially reducing effi-
ciencye. The net reduction or gain in 2tficiency from this

act is thus indeterminate.
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6.2 LITIGATION
Similar to +the development of legistation, case law
evolved from gereral statements outlining the parameters of
the water rights systeam +to fairly specific pronouncements
over a wide range of water rights categories. Tatle 2
demonstrates that the types amd Juantities ot cases decaded
by the Colorado Suprem= Court and the Court of Appeals vary
dramatically duringy the period 1870-1919. Early cases—--

psfore 1890--established most of the basic rules of sater

use.
At about the same time as the Greeley-Ft. Collins dis-
pute over water, tor example, the Colorado Supreme Court

issued its first opinion regarding water rights.!*¢ 1Ia this
case, tkce court gave unambiguous approval to tke diversion
of water from streams tor use ir irrigation. It also upheld
the restrictions placed on the domain of the rignts of lan-
downers vis—a-vis the rights of ditch owners created by the
grant of right-of-way to ditct owners. The roots of the
conflict went back to 1871 wher Yurker and Nichols agreed to
joirptly build an irrigation ditch across Nickols' land, the
water to be shared. 2fter the ditch was built, Nichols pro-
ceeded to divert all the water im ditch, 1leaving mohe to
reach the 1lower larnds of Yurkers. Tke trial court jury

found for the defendant Nichols, appareatly based on the

14 Yunker v. Nichols, 1 Colo. 551, (1872).
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TABLE 2

Water Rights litigation in Colorado: 1870 - 1919

Nunber ot Cases

Category
1870- 1880~ 1890- 1900- 1910~
1879 1889 1899 1909 1919

Appropriatiors

systen of prior rights 1 3 0 3 0

rights of way, easemeats 1 0 8 4 8

diligenca 0 2 5 3 0

definitions, duties 0 e 7 11 6

of officials, procedures,

and Jjurisdiction '
Corporations

status 0 1 10 7 6

damages due to 0 ] ? 2 u

lack of water

rates for water delivery O 1 1 0 3

abandonment 0 1 3 8 9
Transferapility

change in point ] 1 1 13 1

ot diversiorn

conveyance of riguts 0 o 3 3 6

to water

appurtenance 0 0 6 4 0
Other

rights to seepage, waste, 0 0 5 Y 7

and ground water

reservoirs and storage 0 1 4 5 9
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theory that his right to control resources oun his land was
paramounte.

The Colorado Supreme Court, hosever, took a dirtfereat
view of the dispute. In the opinion of Chief Justice Hali-
lett:

In a dry and thirsty land it is necessary to
divert the water of streams from their natural
ckannels, in order to obtain the truits of the
soil. The value and usefulness ot agricultural
lands, in this territory, depend on the supply of
#ater for irrigatiorn, and this can only be
obtained ¢ty constructiang artificial ckannels
tbkroughk which it may tiow over adjacent lands.ts

In other parts ofr the country, where raintall 1is
greater, the court noted, there is no need to enter someone
elsce's land ir order to build ditches. But in response to
the dry climate, Colorado law!®é allowecd —rights—-oi~way to
ditck owners

by withhkolcecing <from the land-owner the absolute
dominion of his estate, whichk would enable him to
deny tkhe raght or others to enter upomn it for the
purpose of obtaining needed supplies of water.1?
Thkus the decision of the trial court was reversed. Justice
¥ells felt motivated in his opinion to note that the rights

of +tha ditch owner would bc valid evern without the 18¢71 sta-

tute, since they "arise from the necessities prought omn by

1s Ibid, p. 552.
16 Session Laws 1861, p. 67.

17 Yunker v. Nichols 1 Colo. 553 (1872).
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the local peculiarities of climate.'1s

The decision of the supreame court in the Yunker case,
recognizing the right to divert and convey water trom the
strean across the land of otkers, laid the basis tor tne
Colorade systen of water rights.19 RAlthouygt the Colorado
constitution had specitically recognized priority of rights
to water as early as 1876, the gquestion of the rights of
riparian relative to onon-riparian water users Was npot
resolved by the courts until tke 1late 1870's and early
1380's. The tirst case that addressed the problem sas
decided in 1878,29 but the most importaant case was heard
four years later, In Cotfin v. Lett Hand Ditch, Justice
Helm explicitly recognized the econonic value or enforced
water rigats:

It has always beea the policy of the rational, as

well as the territorial and state goveraments, to

encourage the diversioan and use of water in this

county for agriculture; and vast expenditures of

tize and money have beern mnade in reclaiming and

fertilizing by irrigation portions of our unpro-

ductive territory. Houses have beern built, and

persanent improvements made; the soil has teen

cultivated, and thousands ot acres have been ren-

dered imzensely valuable, with the understanding

that appropriations of water would be protected.

Dery the doctrine of priority or superiority of

right by priority of appropriation, ana a great
part of the value of all this property 1s at once

19 Paplph Hernry Hess, "The Colorado Water Rignt," Colugvia
Law Review, 16 {Deceamber 1916): &51-652.

20 Schilling v. Roainger 4 Colo. 100 {1878).
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destroyed. « . it would be an unjenerous and ine-
quitable rule that would deprive one of its pene-
fit simply because he has, by large expenditure of
tine and money, carried the water froam one streanm
over an intervening watershed and cultivated land
in another.?2t

The court ruled that the conmon law doctrine of ripa-
rTian water rights was inapplicable in Colorado; thkat neces-
sity of climate reguired the diversion of water fror thae
streanms. Also, the first person to appropriate the water
and put to beneficial use has the prior rights, whether or
not the water is used on lands adjacent to the stream.22

In later cases, the courts articulated the general
attributes of a water right, and distinguished between the
ownership of water and ownership of the right to use water.

water of every natural stream is the property of

the public. Private ownerskip of swater 1in the

natural stream is not recognized.z23
But the righkt to divert sater is guarakteed; the right to
use water is a property right, available tor sale or trars-
tfer. In order to claim a wvalid right to water, there must
b2 diversion ard application to a beneficial use.

This may now be considered as one of the fundamen-

tal principles urderlying our system of irriga-

tion. It is too well established to be open %o
controversy. 24

21 Ihid., p. 443 and p. 449.
22 Tpid.

23 »+, Morgan Land §& Caral Company V. South Platte Ditch
Cozpany (1892) 18 Colo. 1, 30 Pac. 103Z.
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Ever though the larguaqge in Coffin constituted a
faifly definite repudiation of riparian rigats and recogri-
tion of priority, some water users were not made believers;
they continued to challenge prior rightse. The court ¥as
compelled to rule against assertions of ripariaa rights ik
five cases between 1882 and 190%2.2% An exasperated court in
1509 noted that to recognize a riparian water right "would
reqguire the reversal of decisions of the court, tearing up
the statute 1laws, and nullification of provisions ot the
corstitution%.26
In addition to establishing and reaffirming priority
of rights, the supreme court pronounced the doctrines ot
relation back and diligyence. Borrowing from Califtorria andg
Nsvada, the court ruled that although ar agpropriation is
not complete until water is actually diverted, 1if work on
the diversion tacility proceeds with diligence the priority
of right will relate back to the time the work be3jan. How-
ever, 1f the appropriator procrastisates in 1inishirng tne
diversiorn works, then the priority will pe recogkized only

when water is diverted and actually put to bemneficial use.27

24 Ibid, p. 1033.

25 Thomas v. Guiraud 6 Colo. 530 (1883); Hammoand v. FRose 11
Colo. 524 (1888); Crippen v. White 28 Colo. 298 {1901);
Wellington v. Beck 43 Colo. 70 (1908); and Sternberger v.
Seaton 45 Colo. 4071 {1909).

26 Sternberger v. Seator 45 Colo. 401 {(1909).
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The question of abandonment of water righkts was first
considered by the supreme court im 1883. In this case,
farmer Hammond had not diverted water into his fields for
many sSeasons. The court ruled that Haamond's right to the
water depended on putting it to use. Since Hazmond had no
intention ot resuming use, the court decided that he had
abandored hris right to water, ard that it was available for
appropriation by other users.2$8
Recall that the codes of the early micing orgaaiza-
tions and claims clubs had reguired water to b= used as a
basis for claiming rights to the water. This regquirement

was gencrally thought to inhipit speculative ownerstip of

water. Speculation, or kaking a proiit froa merely owning
but not ©mecessarily using property, was neld in  very low
regard by the irrigators and miners o the era. Conse-

guently, they erected institutional farriers that required
rasources be put to use in order to make a profit. However,
the theoretical discussion in Chapter III indicates that to
the extent that natural resource property rights develoyp in
an efricient manner, one would expect to observe the devel-
opment of a competitive resource futures market. Tue

requirement of actual use of the resource as a condition ot

27 Sjiszber v. Frink .7 Colo. 148 (1884), and Highland Ditch v.
#*umford 5 Colo 325 {1880).

28 Dorr v. Hammond 7 Colo. 79 (1883).
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claiming rights is clearly inconsistent with the
implicatiors of the model in this regard; i.e, the model
cannot explain restrictions on speculative ownership ot
water, Perhaps the ‘use or 1lose' reguirement could be
explained by the values and ethical nature o%f irrigators;
that is, by their ideology.

Lastly, the steadily rising value ot water led to nas-
cent recognition of transters of water rights and of rights
attained other tham by diversion. Khen water was relatively
abundant there was little need for the clarification of the
rights to store water in reservoirs or the rights to chnanje
the poiat of water diversion. But as raising profits in
irrigation encouraged more farmers to venture froam the East
to tke 'Great American Desert?, water beccampe pore and more
scarce from the increasing demand and also trom the occa-
sional droughte. The increasing value of vater created the
incentive for storage ot waters 1in the late spring, when
melting snow swelled the rivers. Thus, the water that would
have been waste as far as the irrigator was coacerned could
be used +to irrigate crops in the late summer whean stream-~-
flows were typically low. Storage reservoirs began to
appear in the mid 1880's; the first case involving reser-

voirs was decided by the supreme court in 18806.29

29 Larimer County Reservoir Co. Ve Pcople 8 Colo. 614
(1836) .
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Increased demard for water conmnbined witk recurrent
droughts created the incentive for irrigators to ensure that
each drop of wvater was used in its most productive fashione.
In order to improve the efficiency of transmission of water
through irrigation ditcnes and to exploit more productive
lands, irrigators began to change the point at which water
was diverted from the stream. Early court cases permitted
such ckanges vwith no loss 1in priority, provided that tae
guantity of water diverted was not chanjed and that the
righkts of other users were rot injured.39
As Table 2 demonstrates, cases iavolving changes and
transfers of vater rights were w@muchk more numerous after
1890, reflecting reallocation ot the ail rtut claimed surtace
water supplies. Risingy demand for water raised the value ot
water for use in irrigation. Given that the domain of the
right to water was anything but well-specified, increasing
witer values generated incentives for a more exclusive right
to water. Perhaps due to the inability or unwillingness of
lejislators to address these problems, the iacreased demand
ftor greater exclusivity of water rights tound an outlet in
the courts. During this period, the costs of protecting
water rights tarough litigation pbegan to approach or even

exceed the benefits, The increas=d cost oif 1liitigatiomn

30 For example, Sieber v. Frink 7 Colo. 148 (1884) and
Fuller v. Swar River Placer ¥ining Co. 12 Colo. 12
(18838) .
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threatened the value of ipvestmerts in ditches and carnals.
As Mead notes,

Iz ten years the water-rigkt litijation of one
State is estimated to have cost over a million
dollarse. In many sectiomns it has exceeded thne

money expended in constructing the ditches in
which it has its origin. 31

6.2.1 Status of the Camnal Corporation

A significant nuamber of cases during this period dealt
with the 1litigation invoiving the camai corgoration.32 As
shown in Table 2, court cases regarding the status of the
canal corporation and damages due to lack of deliverea wvater
accourted for a substantial proportion of water rights liiti-
cation in the 1880's and 1890's. &As noted by Fox,

neither in the nineties ror subsequently did tae
legisiature enact aany fundamental changes ig the

laws of 1879 and 1887 regulating d4itch corpora-
tions. 33

31 g.,S., Decpartment of Agriculture, OZtice of Experiment
Stations, Water Rights of the Hissouri and Its Iributar-
ies, by Elwood Mead. Bulletin No. 58 (Washiangton, D.C.:
Government Prirting Otffice, 1899}, p. 10. One estimate
placed the cost ot legal and court fees incurred in
defezding water rights of 73 ditch owners in Califormnia
at $125,000. See U.S5.G.S., "The Legal Status of Irriga-
tion," Proceedings of the First Cornterence of Engineers
of the Reclamation Service, ¥ater Supply Paper No. 93,
{Fashington, D.C.: Government Printing Oifice, 1904), p.
296.

32 This section draws heavily froz the excellent discussion
of water rights litigation im Leonard P. Fox, "“sState
Regulation of the Canal Corporation,™ Micnigat Law
Review, 3 {January 1918): 153-178.

33 1bid, p. 171,
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The courts, however, decided many of the the problems of
water rigkts definitior arnd the rights ot ditch comparies
relative to those of irrigators; problewns that the legisilia-
ture could have, but chose not, to solve. The court cases
included the general status of the canal corporation, daa-
ages from non—-delivery of water, and the fixing of eguitable
water rates., The important litigation regarding water rates
was discussed in Ckapter 5, and will not be repeated here.

As for defining the right to priority, the supreme
court ruled in Combs v. Agricultural Ditch Conpany tkat the
water carrier had no priority independent from the actuail
use of the water, apd that any rights claimed by the ditch
company depended fundamentally on the corutinued use of the
water. In other words, ownership of a share of the company
did not automatically result im ownership of thke swater
right, since the latter coulé only te acjuired py actually
putting the water to beneficial use.34

If the law were to be declared othexrwise--if ditch

coanpanies were at liberty to divert water without

limit, and at the same time nake ownersimip of

stock an absolute condition precedent to the right

to procure water from their irrigating canals—---

water-rights wvould soon become a matter of specu-

lation and monopoly, and tillers of the soil would

have to pay exhorbitant rates for the use of

water, or our arid lands would become unproduc-

tive. The constitution provides that the water of

natural streams may be diverted to beneficical

Adse; but the privilege of diversion 1s gracted
only £for uses truly beneficial, and r©ot for

34 Ibid, p. 172.
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purposes of speculation.3s
The Combs decision required ditch owners not applying
water diversionrs to beaneficial use wittin a ‘f'reasonaple?
amount of time to relinguish the water o0 irrigators who
need and would use the water. Ic a later case, the court
decided that the non-use oi water for nine years was unrea-
sonable, and therefore tne rigat to priority was voided.3®
Disputes between ditch owners and irrigators arose

regardi

»

g the application of the 1879 act that reguired pro

[Ve]

ing of water amonyg irrigators along a ditchk during per-

ot

ra
iods of low streamflow. 1Iu one case, for example, the ditch
ccmpany pro—-rated scarce water among tke users ot the origi-
nal ditch and users of an extension to the ditch. The prior
Gitchowners argued that the constitutional provision for
priority of right was being violated by the ditch company;
thkat when the ditch was extended, a new right withk a later
priority was created for the additioral irrigators. The
court agreed, and ruled that since the users of the extended
portion of the ditch actually made a new appropriatiou, that
the irrgators served by the origiunal ditch would receive all

ot their vater rights before those served by the exten-

35 Combs v. Agricultural Ditch Cozmpany (1892) 17 Colo. 146,
28 Pac. 968.

36 Nevw Mercer Ditch Conpany v. Arastroang (189)5) 27 Colo.
357, 40 Pac. 98S.
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sion.37

Other court cases exakined the ofiigatior of ditch
ovners to provide water to irrigators, and tke definition of
thke 'estimated capacity' of a canal. The court or appeals,
ir Pawnee Land and Canal Company v. Jenkins, round that tre
cozpany may be liable for economic losses due to low stream-
fiow.32 If through proper maintenarnce ot the ditch the water
cotld have been delivered, then the ditch compary is liable
for damages sutfered. The court ruled against the canal
comnpany and awarded Jenkins $500 in damages.3?

As discussed above, most canal companies sold rigkts
to water based on the capacity for diversione. In mary
cases, howvever, the gquantity of water actuaily divertea
rarely approached the physical capacity ot the ditch, due to
the demands of prior appropriators and to droujht. Usually,
what wvater that was avaiilable was pro-rated among the water
users with each user's share ot the water growing smaller as
the ditch company continued to sell water rights. 1In a case
keard in 1892, +the appeliant Wyatt argued that the Larimer
and Weld Irrigation Company had no rigkt to sell more wvater

rights, since the canal could not actually furcish the addi-

37 Parmers' Highline Canal § Reservoir CompanRy v. Soutrworth
{1889) 13 Colo. 111, This decision was confirmsed in
Nickols v. McIntosh (1893) 19 Colo. 582.

38 (13892) 1 Colo. App. 425, 29 Pac. 381.

39 Ipid, and Fox, "RBequlation of Canal Corporation," p. 173.
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tional greater guantity of water.49 The ditch company, oR
tke other hand, contended that 1t could issue addatiornal
water rights up to the estimated capacity of the canal, as
stated in the water rights contract. The court ruled that
tke 'furnisking capacity' of the ditch rathar than the ‘'car-
rying capacity' wvas the appropriate measure ot capacity, and
ruled that the sale of water rights greater than the ability

of the canal to furnish water was unfair ard 1llegal.

6.2.2 Water Rights Transferability

In numerous cases during the period 11900-191Y, the
courts ruled that a <change in the point of diversion was
permitted as lonrng as the rights of otters were not
injured.4! The supremc court recognized the economic impor-
tance of transferability in this 1891 opinion:

The authorities seem to concur in the conclusion

that the priority to the use ot water 1is a prop-

erty right. To limit its tracsfer. . . would in

many instances destroy muchk of its value. . . This

right may be trauasterred by sale so long as the

rights of others. . . are rot ipjuriously afrected
thereby. 42

40 §yatt v. Larimer and ¥eld Irrigation Company 33 Pac. 144.
Ibid, p. 1174,

41 Eecall that as of 1899, statutes required that a decree
ke obtained tor any proposed change 1in the point of
diversion.

42 Strickler v. City ot Colorado Sgrirys 26 Pac. 31b.
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In other words, the raght to change the point ot diversion
is not absolute; thke proposed change cannot harm the rigats
of others.43 The same condition was applied to loans of wate
frox one irrigator along a ditcih to another.+*

Another issue related to water rights transters was
the matter of whether water rights were attached, or
appurtenant, to the lard. As discussed apbove, some believed
that appurteracce reguiremernts were necessary to prevent
speculative ownership of water. The Colorado Supreme Court
first ruled that water rights could be transferred apart
troa the laad in 1891.45 Justice Elliott in 1892 wrote that
water rights were not necessarily tied to the laand omr which
the water was used; that these riyhts "cananot be inseparably
annexed to the land." This principle applied to water
Giverted fromr natural streams as well as 1roam ditches, and
to rights acquired by stock as well as primary appropria-
tions.*® The general principle came to be that the transfer
of water rights with the land depended on the ianteation oz
the parties to the transfer; water righkts were not necessar-
ily appurtenant to land. The court confirmed and recon-

firmed this prirnciple on several occasions in the 1890's and

43 gandy Ditch v. Louden Irr. Camal 27 Colo. 515 (1900).
ss T, Lyon Canal Co. Vv. Chkew 33 Colo. 392 (1905).
45 Strickler v. City of Colorado Springs 26 Pac. 316 .

46 Oppenlander v. Left-Hand Ditch Co. 31 Pac. 857.
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1900's.47

6.2.3 Other Rater Rights Litigation

Increased scarcity of unclaimed water created incen-
tives for the utilization of new and different sources of
water in the early 1890's.4% Soue the more important sources
ot water that heretotore had been underutilized included
water storage, secpage and waste water, and ground water.
As is usuaily the case, the development of new practices of
resource use resulted in conilicts over the proper use of
the resource. The emergence of storage and seepage rigats
¥as no exception. Table 2 skows that oaly one case in this
category was decided before 1839, but with increasingly
scarce water supplies, the numper of cases grew dramaticalily
trom 1890 to 1919,

The earliest case regarding ground water was coonsid-
ered by the court of appeals in 1893.4° In this case, the
plaintift was an appropriator of stream water 11ed by an
underjrouad source. Tke defendants were accused of lowering
the flow of the stream by the operation of their grouud

water pumps. The court ruled that the appropriator had

47 For example, Armnett v. Linhart 21 Colo. 188 (1895), and
Travelers' Ins. Co. v. Childs 25 Colo. 360 (1398).

48 Hip+ton, p. 132.

49 i4cClellar v. Hurdle 3 Colo. App. 430, 33 Pac. 280.
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established a property right in tae percolatiay water.s©
The first case concerning storage rigants was heard by
the supreme court in 1886.5! In this case, the court ruled
that diversion of wvater ¥as mnot npecessarily required to
ottain a water <righkt, or appropriation; the true test is
application tq a beneficial use. Thus, reservoirs may be
situated on a streambed, instead of away trom thke streambed.
Trhe d=2finition ot rights for water storage relative to
direct flow rights took some odd twists and turns. Iz the
earlier cases, the court ruled that water could be diverted
for storage only when none of the dirrigators alongy the
streaxz reyguired the water, regardless of the priority of tte
reservoir.®2 In 1907, however, the supreme court ruled that
a direct irrigator may store water temporarily for use later
in the season, as 1long as the quaatity stored does not
exceed the guantity of the direct tlow right.s3 The court

reversed their decision in a siailar case ian 1915. Finally,

k]

in 1936 the court gave storade rights the same legal protec-

S1 Larimer County Reservoir Coompanhy V. Pedople 8 Colo. 614,
9 Pac. 73%4.

S2 Wayne D. ®Rilliams, "Irrigation Law in Colorado: Part 1I,"
Rocky fliountain Law Review, 10 (2pril 1938): 187.

$3 Seven Lakes Reservoir Company v. The New Loveland & Gree-
ley Irrigation and Land Comparny 4U Colo. 382, Y3 Pac.
485, and Ibid.
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tiona as direct flow or irrigation rights.Se

6.3 SUBMARY AND CONCLUSIONS

The developaest of legislation and litigation in Colo-
rado demonstrated an evolution froa less exclusive to aore
exlcusive forms of water righkts. Leygislation in the perioa
1861 to 1919 called for greater regulation of water diver-
sions, more careful measurement of the quantity ot water
diverted, and the application of prior rights to sources of
water suck as seepage, waste, and ground water.

Similarly, Jlitigation in the bhigher courts evolved a
more specific set of rules governing the use of water. The
syster of prior rigkts was recognized and afrfirmed early in
this period; rights-of-way for ditches were also recognized.
Iz additioxn, the courts applied the rule of priority to
seepage and ground water.

The evolution to more exclusive forams of rights to
water was constrained, hosever, by ideological intfluences
Jenerated by the strugyle between irrigators and the canal
corporations. Concern with monopoly control of water sup-
plies, water delivery rates, and externalities in water
rights transfers caused the promulgation of seemingly inef-
ficient rules such as the regulation of water rates and the

reguirement of judicial approval of water rigats traasfers.

S4 Williams, "Irrigation Law in Colorado," pp. 188-18Y.



Chapter VII

ESTINATION OF A MODEL OF WATER RIGHTS EVOLUTION

Farlier chapters coastructed a theoretical framework
for water rights development and examipred the qualitative
kistorical evidence of water rights eveolution in Colorado.
Tais chapter exaaines the gquantitative evidence of water
rights evolution. In order to test the hypotheses generated
in Chapter 111, a model of water rijhts evolution is con-
structed. But first, the chapter briefly reviews the selec-
tion of appropriate measures, or 1indicators, of the model
variables. The collection of data is discussed next, fol-
lowed with the estimation of equations for both Colorado and
the Arid West. A firal section sunmarizes the results of

the chapter.

7.1 A REVIER OF THE EVIDENCE

iIn the previous chapter, water rignts Jlitigation
skowed a marked increase in the late 188U's and early
1890's. R combination of factors account for this increase
in legal activity. The most important of these include
adver;e weather conditions, diminished streamflow, and

ircreased value of irrigated crops. First ot all, precipi-

- 152 -
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tation during the period was below average in several years,
reachinrg a low of 6.4 inches in 1893. Low precipitation
would probably increase the value of water diversioans, since
more water would be needed to irrigate the parched soil.
Otker unusually dry seasons include 1888 with 9.8 inches of
precipitation, and 18390 with 8.8 inches.?

Secondly, streamflow also diminished signiticantliy ik
several years duriang tke period. Reduced streazflow would
result in a lower volume or water diversions and reduced
profits for irrigators. The increased physical scarcity oxi
water gJenerates econoaic incentives for the exclusion of
supra-optimal claimants. Exclusion of claims to water could
be accomplished several ways, but the method most likely
consists of more carefully defining the right to water
through litigatiomn.

0f course, if the rights to water were exclusive,
i.e., very well-defined and specified, then periods of low
streazflow will not necessarily 1lead to greater litigatiomn.
#ith exclusive water rights, low flow would present no prob-
lem of the definition of watef rights; water vould coatinue

to be allocated efficiently. But wvater rigats, due to the

1 precipitation 1s measured as the wmean of precipitation
recorded at Ft. Collins, Greeley, Denver, and lLas Aunimas
Countye. Compiled from U.S. Department of Agriculture,
Weather Bureau, Sunmaries of Climatolojical Data by Sec-
tions, 2d ed., Vol. I.; reprint ed., {Washingtomn, D.C.:
Weather Bureau, 1926).
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pature of the resource, are semi~-exclusive and imperfectly
specified. As wvater becomes more valuable or amore scarce,
water claimants will attempt to protect, or more caretully
specify, their claims to water.

The third and perhaps most important factor contribut-
ing to 1litigation and legal chanje 1in water rights 1is the
increasing value of the product of wvater. The acalysis 1in
Chapter 3 showed tkhat an increase in tae demand for water
causes an upward shift in the revecnue schedule, creating aa
econonic surplus partially attributable to the scarce water
resource. This surplus may be dissipated or it may be
claimed, depending on the nature of the property richts to
the ressources. If rights are relatively non-exclusive, the
econouiic surplus will be dissipated by the entrance of new
claimants attracted by positive levels of protit. If rela-
tively exclusive, hovwever, at least part of the surpius vill
be claimed by the current resource users. Thus, if the net
benefits of making the rights to the resource more exclusive
are positive, then established resource claimants will take
ueasures to exclude further claiams aad to protect against
encroachmeut on their water rignts.

Since data regardipng the price or water rights over
time are not available, we are torced to use a proxy tor the
value;of water. The value of irrigated crops per acre would

b2 a good proxy since it indicates the productivity of liand
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which in turn is fundamentally linked to the availability of
water.2 Land in the arid states was practically vorthless
without water, but land provided witn water for irrigation
increased rapidly io value. The linkage between land and
water also resulted in the measuremert of water in terms of
the guantity necessary to irrigate 80 acre tracts for a
given period of time.

Given this strong association between the value of
water and the value of land, we would expect that it it were
known, the average value product of water would be highiy
correlated with the value of crops per acre irrigated.
Table 3 presents a summary of crop values by decade tor the
arid West and for Colorado.3 These data were calculated by
sunaing the values of the major crops ard daviding by the
total number of acres. Crop values grew little from the
1880's top the 1890°'s, probably due to the depression and
deflationary pressures during the mid 1890°'s. In Colorado,
crop values actually declined. During the period 1900-19083,
however, crop values soared, proabably reflecting the impact

of the Reclamation Act. Crop value per acre in Colorado

2 Recall that some canal corporations exploited this linkage
by reguiring a surplus payment or royalty for water deliv-
eries in order to claim a portion of the increased value
of the newly irrigated crop land.

3 For the purposes of this study, the arid West incluaes tie
states of Arizomna, Colorado, Idato, Montana, Nevada, New
Mexico, Utah, and Ryoring.
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jumped 27% from the level of 1882-1889. In the arid fest
region, crop value per acre increased- by 77% for the sane
period. The rate of increase, however, decreased substan-
tially from 1900-1909 to 1910-1919. The general trema of
increasing crop values per acre from 1882 to 1919 imélies an
increasing value of water. By far, the iargest proportion
of the output of these crops were grown on irrigated farams.
For example, Tatle 4 shows that 95% ot Colorado's wheat out-
put in 1899 was irrigated, as was 9Y9.4% of the alfalfa hay
Crope. Ir value terms, accordaing to the 1890 census, irri-
gated crops accounted for 89% of the value of all crops

grown ir Colorado.+

TABLE 3

Value of Crops per Acre tor the Arid West and Colorado

Period Colorado ATid West
1882- 1889 $16.20 $11.17
1890- 1899 13.51 13. 36
1900~ 1909 20.52 19.75
1910-1919 23.04 25. 42

4 J.S., Department of the Interior, Census Otfice, Eleventh
Census of the United States, 1890: Report on Agriculture
by Irrigatiorn in the Western United States, by F.H.
Newell, p. 90. #heat cuiltivation dominated early irriga-
tion in Colorado until the early 1880's. Falling relative
wheat prices encouraged diversificatiom into corn, oats,
and altalfa. But altfalfa reguired three to four time more
water thar wheat, thereby exacerbating water shortages in
the late 1880°’'s. Fox, #0rigins of Popuiisz,"™ pp.
I-33-34.
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TABLZ 4

Acreagje and Production of Irrigated Crops, 1899

Crop Acreage Production
Total Percent Total Percent
x 1000) Irrigated (x 100V) Irrigated
corn 85 43 1276 bu 68
vheat 295 84 5588 bu 95
oats 121 83 308U bu 90
pariey 22 92 531 bu 96
hay 455 99 1107 tn 99
potatoes 44 82 44bt bu 92

7.2 DATA COLLECTION

It would be useful to examine the appropriateness of
thke data selected to measure the independent variables. The
number ¢f cases fileé im district courts dealing wita the
protection of water rights would be the best measure ox
legal activity. The collection of these data, however, is
tar beyond the resources of this study. The number or water
rights cases reported by the appellatc and supreme courts of
each state was chosen as a reasonable pProxye. One wouid
expact that the level of activity at the trial court level
would detersine the level of activity at the Lhigher court
levels, Court cases dealing with water rights were col-
lecteh from several editions of the Americar Digest, a

publication which lists court cases with headnotes by legal
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éategories for the entire nation.S Cases were selected trom
the category 'Water and Water Courses' froam four editions ot
the digest. Case headnotes vwere scarned to easure that the
case was related, in jeneral, to the protection or defini-
tion of the right to water. Some cases and categories ot
cases were 2xcluded. Cases involving damajes to land due to
water seepage from canals, for example, did not involve the
value of water and so were not included. Subcategories such
as '2ed and 3Banks' were also excluded. The type Or cases
included range from rights ot way to damages due to loss ot
flow, and from appurtenance to the validity of the systea of
prior rights.*®

Data wvere also collected for strearfio’w and crop
vilue. Streamflow data were collected from U0.S. Geodlogicail

Surve;y publications.? Criteria for selection of rivers and

S The following editions of the publication were wused:
Axericap Digest 1658 to 13%, Century Edition, Vol. 48:
Vendor and Purshaser to Willful Imjuries {St. Paul: #est
Pubii shing, 1904); American Digest 1897 to 1906, Decen-
nial Edition Vol. 20: Vendor and Purshaser to Zinc (St.
Paul: #West Publishing, 1910); American Digest, 2d Decen-
cial Edition 1907 to 1916, Vol. 23: War to Zoologicai
Societies, {St. Paul: WKest Publishing, 1922); Third Decen-
nial Digest, 1916 to 1926, American Digest System, Vol.
27: Trover and Conversion to #WHharves (St. Paul: Rest Pub-
lishing, 1929).

6 An example of the categories or cases iancluded appears in
Chapter VvV, Table 2.

7 U.S., Geological Survey, Compilation of Records of Surtface
matcrs of the United States through September 1950, Part
6-2A: Missouri River Basin above Sioux City, Iowa, Water

Supply Paper XNo. 1309 (Washington, D.C.: Government Prict-




159
recording stations included the completeness of early
records and the location of the river and recordiny station.
Based on these criteria, four rivers were selected: 1) the
Cache la Poudre River recorded at Ft. Collins, Colorado, 2)
thke Arkansas River recorded at Canyon City, Colorado, 3) the
Missouri River recorded at Ft. Benton, Montana, and 4) the
Bear River recorded at Collinston, Otah. Data for the Pou-
dre river begins in 1884, for the Arkansas in 1888, and for
the Missouri and Bear rivers in 1891, Figure 8 showWs the
approxitate locations of these recording stations aamd also
the distriktution of 1irrigated acreage. duck of the irri-
gated farmlard in the study area depends on the flew of
these four rivers.

Two streamflow indexes were calcuiated: one for Colo-
rado, and the otker for the entire arid West regjion.
Indexes were used since they refiect variations ot tlow
around a base level without regard to the annual gquantity of
flow. The Colorado flow index was constructed from the mean
of thke nominal flows of the Cache 1la Poudre and Arkamnsas
rivers, with the base set at the mean level of the coambined

flows. Similarly, the other index coxbines the annual flows

ing Office, 1959); Part 6-B: Missouri River Basin below
Sioux City, Iowa, Water Supply Paper No. 1310 (Washingtoan,
D.C.: Government Printing Office, 1958); Part 9: Colorado

River Basin, Water Supply Paper No. 1313 ({kashington,
D.C.: Government Printing Office, 1954); and Part 10: IThe
Great Basin, Rater Supply Paper Kko. 1314 {Washington,

D.C.: Government Printing Oftfice, 1960).
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FIGURE 8: Irrigated Areas in 1899
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Source: U.S. Department of the Interior, Census Office, Twelfth
Census of the United States, 1900: Agriculture, Part 1I,

Crops and Irrigation, p. 802.
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of the Bear arnd Missouri riverse. For the entire arid West
region, the streamflow index is the mean ot the Colorado
tflow index and the Bear-Missouri flow index,

In addition to streamflow, crop values and crop value
per acre data were coliected for the seven state regiomn for
the six crops mentioned above trom Department of Agriculture
publicatious.® On theoretical grounds, the value of irri-
gated crops per acre is the preferred indicator of the value
of water. Unfortunately, the only data available ainclude
toth irrigated and non-irrigated Cropse. The problilem is to
choose which nmeasure most closely resemxbles the variatioam ot
the value of irrigated crops per acre: the value of crops,
or the value of crops per acre. Table 5 presents a compari-
son of the two measures with the value of 1irrigated crogs
per acre as reported by the census. The lett-hand coluamn
shows the combined values of cereal grains, hay and forage,
and vegetables per acre irrigated. According to calcula-
tions based or census reports, the value of irrigated crops

per acre in Colorado increased from $1%.25 in 1899 to 34%5.12

& y,S., Department or Agriculture, Bureau of Statistics,
Corn Crops of the United States, 1866-19V06, Bulletin No.
56 {Washington, D.C.: Govermment Printing Oftice, 1907);
Hay Crops of the Dnited States, 1866-1906, Bulletin No. 63
(Washington, D.C.: Government Printing Office, 1908);
Potato Crops of the Dnited States, 1866-1906, Bulletin Ko.
58 {Waskingtomn, D.C.: Government Printing Office, 1908);
Fheat Crops of the United States, 1866-1906, Bulletin No.
57 (Washington, D.C.: Governaent Printiag Ottice, 1907);
and Yearbook of Agriculture, volumes 1907 to 1922,
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ir 1919. ¥e know that the measure that most closely
resembles the variation in the value of irrigated crops per
acre will be the best proxy. Percentage change calcuilations
are supplied in order to allow coaparison of the proportion-
ate changes in the data. The evidence offers little clear
cait basis for choosing between the two proxies. Betvween
1899 apnd 1909, for exanple, the proportiomnate change in crop
value of 88 per cent is very close to the 83 percent change
in the value of irrigated crops per acre. The percentaje
change in the value per acre estimate of 50 perceat is much
lower than for the census figure. Beyond 1909, the rate oz
growth of the census figures probably lies somewhkere between
the rates of growth of the two proxies. In the section that
follows, eguations are estimated using both estiamates. The
true significance ot the value of irrigated crops per acre
in explaining the variation it legal activity is likely to
be between the two estimates. The association between the
two independent variables and legal activity is illustrated

in Table © and Pigures 9 ard 10 f£or Colorado.
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TABLE 5

Comparison of Measures of Irrigated Crop Value in Colorado

Census Estimates
Irrijated
VYalue/Acre Yaiue Value/AcCre
($ x 1009)

1899 $11.28 $20125 $14.406
1909 20.67 37747 21.71
{18935~ {83) {83) {50)
19095)
1919 49,12 129187 38. 34
(1909~ (138) (242) (77)
1919)
{1859- (336) {542) (165)
1919)

(% change)



Year

1384
1885
1886
1837
188¢
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1503
19¢C4
1905
1908
1907
1908
1809
1910
1511
1912
1913
1914
1315
1916
1917
1918
1919

1920,

1921
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TABLE 6

Regression Data for Coloraido

Crop Value
{x 31000)

4015
4813
4383
5707
8918
11035
11772
14257
15682
11510
18740
16867
15393
17429
17327
20125
22427
25413
20962
24755
20857
27177
27854
33887
30419
37747
35828
33644
38458
42887
45856
4441¢
65577
101566
98954
129187
- 98897
58714

Crop Value
per Acre

314.82
16.15
13.28
15.55
17.25
14.44
15.18
13.46

9.54
15.99
13.49
12.44
13.35
12.74
14.46
15.65
2055
17.35
20.27
16.55
21.85
22.78
25.91
22.55
21.71
19.63
17.06
17.53
19.02
19.04
17.82
25.77
26.33
29.91
38.34
43.30
12.91

164

Streazflow
Index

218
160
103
101
89
57
97
112
95
95
104
109
70
101
74
119
121
ERA
49
92
87
18
102
185
85
149
76
99
108
72
115
89
100
126
101
83
100
103
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7.3 ESTINMATION OF EQUATIONS

This section performs formal tests of the pranciple
hypotheses mentioned above. To restate, the theory examined
tte major ecoromic factors that could cause aa increase it
the level of legal activity related to water rights: 1) the
ircreasing value of water, as indicated by the increasing
value of irrrigated crops per acre, and 2) éhysical scarcity
of water, as measured by an index of stream:ilowe. The value
of the average product of water is hypothesized to be posi-
tively related to the level of legal activity, while streaa-
flow is thought to be negatively related. Since the demand
for water diversions is inversely related to preciapitation,
we may also hypothesize amn inverse relationship between pre-

cipitation and the level ot legal activity.

7.3.1 Colorado

Several different eguations were estipated. Table 7
presents the results of some or the estimates tor Colorado.
Since lejal activity takes much time to run the course frox
the moment of the original incident to tke hearing of the
case in court, we expect a layg before the effects of the
independent variables are fuliy reflected in the level of

litigation. After experimenting with several different lag
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periods, the best fit resulted from a four year lag for crog
value, crop value per acre, and streamflow. The dependeat
variable ir all the eguations is the numter of court cases
involving vater rights in Colorado. The independent varia-
bles are the index of streamtlow (FLOW(-4)) 1lagged four
years, and average precipitation {PERECIP{-4)) also lagged
four years. Eguations one, two, and three were estinmated
using crop value lagged four years (CROP VALUE(-4)) as the
proxy for the value of water, while eugations four throughn
scven use crop value per acre {VAL/ACRE(-4)), itagged four
yearse.

In equation one, the coetficient <for crop value is
positive and the coetficient for streamflow is negative,
consistent with the hypotheses. The sign of the precipita-
tion coefficient is positive, however. In addition, the
t-ratios for both the crop value and precipitation coetfi-
cients are low: the associated p-values indicate that the
rull hypothesis cannot be rejected at taone .05 level of sig-

riticance.9 The coefficient for streamflow is highly signi-

9 The P-value indicates the level of signiticance that would
be reguired to accept the null hypothesis that the coetffi-
cient equals zero. In other words, if tae P-valilue is less
thar a given level of significance, then the null hypothe-

sis must be rejected. The value shown is the total area
of rejection. That 1is, the value is appropriate for a
one-taiied test; for a two-tailed alternate hypothesis,

the P-vaiue must be halved. Por a further discussion, see
4. A. Afifi and S. P. Rzen, Statistical Analysis: A Compu-
ter Oriented Aoproach, {(New York: Acadexzic Press, 1979),
pp. 397-400.




Estimated Equations for Colorado

TABLE 7

Equation Dependent Independent Coefficient t-ratio P-value R F DW
(years) Variable Variable

1 CASES Constant 11.526 o 4,12 .0003 «402 6.7 1.06
(1888~ CROP VALUE(-4) 3.38 x 10 1.24 .2238
1921) FLOW(-4) -,0659 -4,13 .0003
PRECYP(-4) «3004 1.73 .0938

2 CASES* Constant 10,111 -5 3.64 .0011 470 6.4

(1888~ A CROP VALUE(=4)* 3.5 x 10° 1.01 « 3229
1921) Ff = .463 FLOW(=4)* -.062 -4.45 .0001

3 CASES 1Constant‘. 14.967 4,53 ,0001 607 8.7 1.72
(1888‘ DUM "7.61’4 _5. "'3.09 00045
1921) CROP VALUE(-4) =3.73 x 10° -.95 3521
DUMXCROP VALUE(-4) 3.39 x 107  3.83 .0007
FLOW(=4) -,0501 =-3.57 .0013
PRECIP(-4) 1721 1.14 «2661

l’ CASES Constant 80924 2.90 00069 .QIIB 8.1 1021
(1888~ VAL/ACRE(~4) «2578 2.05 «0494
1921) FLOW(=4) -.0722 4,62 ,0001
PRECIP(-4) 2743 1.64 .1119

1

DUM = 1 for the years 1888 to 1910 and

DUM = 0 for the years 1911 to 1921

691



TABLE 7

Cont inued
Equation Dependent Independent Coefficient t-ratio P-value R2 F DH
(years) Variable Variable
5 CASES* Constant 8,194 2.36 «0251 «470 6.4
(1888- VAL/ACRE (=4)* +196 1.31 +2008
1921) f = .381 FLOW(=4)* ~.066 -4,58 ,0001
PRECIP("')* 0359 20[‘1 00222
6 CASES 1Constant: 20,113 2.86 . 0079 531 663 1.35
(1888~ DUM -12,525 ~1,86 .0730
DUMXVAL/ACRE(=4) «6911 2.06 0492
FLOW(~4) ~.0744 -4,85 .0001
PRECIP(~4) 1721 1.01 «3199
7 CASES* 1Constant: 18.354 2.45 0210 «519 5.8
(1888~ A DUM -11,388 =1,55 1321
1921) € = .285 VAL/ACRE(=4)% ~.2311 -.73 4726
DUMXVAL/ACRE (=4 )* «6202 1.70 1008
FLOW(=4)* -.0705 4,74 .0001
PRECIP(~4)* «2615 1.66 1093
1

DUM = 1 for the years 1888 to 1913 and DUM = 0 for the years 1914 to 1921

0l1
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ficant with a P-value of less than .0003.

As for the overall ability of eguation 1 to exglain
variation in legal activity, the value of R-syunared indi-
cates that the independent variables accouut for approxi-
mately 40 percent of the variation in the number ot cases.
The F statistic value of 6.7 allows the rejection of tane
null hypothesis of no linear relationship at the 99.5th per-
certile. The DW statistic, hovever, indicates the presence
of positive serial cor reiation, since 1t is less than tane
critical value cf 1.21 at the 5% level of significance. The
existence of positve serial correiatior results in estimates
of R-sguared and the t-ratios thkat over—-estinate the statis-
tical significance.

The SAS AUTOREG procedure vas used to estimate eqgua-
tion one, corrected for serial correlation. The results are
showr in eyuation 2. Similar to other methods of correcting
serial correlation, the SAS routine tramsforms the variables
into weigkted tirst-difference ejuations, wvhere the weigat
is arn estimate of tirst order auto-correlation indicated
Table 7 as . In the absence of other statisticai probplenms,
the correction results 3in lower t-ratios amnd a lower
R-sguared. In eyuation 2, t-ratios for the constant tera
and CROP VALUE!-#4} terxzs are lower, but the other tvwo coet-
ficients skow kigher t-ratios. The coefficient ot deterami-

natior is also higher. Significantly, the esticated coerfi-
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cient and t-ratio tor tke PRECIP{-4) variable is much
higher. The instability of the PRECIP (-4) coetticient sug-
gests the presence of multicollinearity between PRECIP(-4)
and the other independent variaties, thus making interpreta-
tion of the PRECIP(-4) coefticient difficult.

A review of the crop value data ia Figure 10 suggests
a break in the relationship between crop value and court
cases in the period 1911 to 1914, Before 1911, cfop value
and court cases exhibit a reasonable positive relationship.
But after 1914, the relationship disappears, or perhaps even
becomes negative., The streaamflow data shows no similar
break. Ejuation 3 introduces dummy variables to account for
the changingy relationship between crop value and litigation.
Tte duasy is set egqual to one for the period 1888 -~ 1910 and
set egual to zero for the period 1911-1921, inclusive. The
results in eguation 3 show that thke dummy variables for tiae
intercept term and the crop value term are significant at
tke .05 level. The egquation offers a wmuchk better overall
tit--k-squared eguals .607--and the D# statistic inaicates
that the Ahypothesis of no auto—correlation cannot be
rejected at the 1% level,

In Table 8, model estimates based on eguation 3 are
given as eguations 3a and 3b. Ejuation 3a represents the
modcl;in thke period 1888-1910 in which the dumny was set

equal to one. 0f course, the 1intercept term in 3a is the
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sum of the 'Constant® and 'DUOM' terms in ejuation three, arnd
the CROP VALUE coefticient is the sum of CROP VALUZ (-4) and
DUM*CEQP VALUE({-4). The streamflow and precipitation varia-
bles are unchanged. Since the dummy variable was set eyuai
to zero for the perioad 1911-1921, the intercept and CROP
VALUE coefficients are identical with the estimates in egua-
tion 3.

From egquations 3a and 3b it is clear tkat crop value
is important in explairing the variation im litigation; the
t-ratio for the coetficient is sigunificant at the L0005
level.10 The sigrificance of crop value diminishes in the
subsequent period, however. The t-ratio of -.95 is not sig-
nificantly difterent from zero at the .1 level. The inter-
capt teri also changes significantly fror the earlier per-
iod.

The signiticance of the DUM and DUMXCROP VALUE({-4)
coefficients indicates that a very desfinite change took
place irn the relationshiy between crop value and wvater
rights litigation, beginripng in approximately 1911.11 Crop

value is sigriticant in explaining litigation bLetfore 1911,

10 The standard error of the coefficient was calculated from
the variance-covariance matrixe.

11 The test ot the Lypothesis that DUH = 0 is eguivalesnt to
a test of the hypothesis that the intercept has not
changed from the period 1888-1910 to the periogd
1911-1921, or that Constant + DUM = Corstant. A similar
result holds for the slope coefficent.
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Number

3a

1a
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TABLE 8

Model Estimates for Colorado

Period

1888- 1910

1911-1921

1888-1913

1914-1921

Ejquation

-4
CASES = 7.352 + 3.02x10 CROP VALUE(-4)
{2.75) {3.88)

- .0501 FLOW(-4) + .1721 PRECIP (-4)
{-3.57) (1.14)

-5
CASES = 14.967 - 3.73x10 CROP VALUZ (-4)
(4.53) (-.95)

- 0501 FLOW{-4) + .1721 PRECIP {~4)

CASES = 6.966 + .3891 VAL/ACRE (—4)
(2.07) (2.24)

- .0705 FLOR(-4) + .2615 PRECIP (-4)
(—4.74) (1.e8)

CASES = 18.35 - .2311 VAL/ACKE(-4)

- .0705 FLOW{~-4) + .2615 PKEBCIP {-4)
(—4.74) (1. 60b)

NOTE: t-statistics in parentheses

Models:
3a CASES

3b CASES
7a CASES

7b CASES

(o1+a2) + (Bi1+B) CROP VALUE(-4) B FLOK(-4)
+ PBWwPRECIP (-4)

a, + Bi.CROP VALUE(-4) - B3FLOK(-4) + B.PRECIP(-4)

{aj+0)" + (Bi1+B2z) VAL/ACRE({-4) - B3FLOW {-4)

+ BLPRECIP (-4)
oy + 81 VAL/ACRE({-4) - B FLOK{-4) + B.PRECIP(-4)
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but not after. Streanflow, nowever, is an important
deterainant of litigation throughout tke period.

Estimates using crop value per acre as the proxy for
the value of water are given in equatiors 4 through 7 of
Table 7, The signs of the coetricieats for crop value per
acre and streamflow in eguation 3 are positive and negative,
respectively. Al but the precipitatior cocfficient are
signitficant at the .U5 level. The estimate as a whkole
egplains approximately 45 percent of +the variation in water
rignts litigation, but this figure is probakbly inflated by
serial correlation since the DW statistic is 1less than the
critical value of 1.27 at the 5% 1level of significance.
Fguation S5 was estimated using the procedure tor correcting
serial correclation mentioned earlier. Once again, the
PRECI?{-4) coefficient increases, suggesting multicollinear-
itye.

2 duxmy variable procedure was used 1in eguation b,
except that a petter overall it was obtained with the break
point located at 1913, The overall f£fit of the eguation 1is
somewhat iaproved frozx eguatioa 4, but the DW statistic lies
in the indeterminate range. Equation 7 was estimated to
correct tor possible positive serial correliation. Model
estimates based on eguation 7 ror the periods 1888-1Y13 and
191&—;921 are shown as eguations 7a and 7b ot Table 8, As

with tne earlier eguations , poth intercept and crop value
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per acre terms are guite different from one period to the
next: the crop value per acre coefticient is signiticaat in
the early period, but not significantly ditterent from zero
in the latter period. Referring to the DUM and DUMxVAL/
ACRE(-4) coetticients in equation 7, th e evideace of a
shift in the relationship between litigation and the inde-
pendent variables 1is less coaclusive than in eguation 3.
The null hypothesis of no change in the relationship can be
rejected, but with a level of significance of only 85%. As
ic eguation 3, the streamflow coetticient is anegative and
highly significant.

To summarize this section, a model of water rigats
litiga*tion in Colorado was constructed for the period 1888
to 1921. First, the level of water rights 1litagatioxn
appears to be responsive to streamflow and the value of
water, as measured by the proxies crop value and croy value
per acre: approximateiy 50 to 55% of the variatioa in the
dependent variable is explaired. The significance of preci-
pitation was muddled due to multicollinearity. Secondly,
the rclationship betwcen the value of water proxies and the
nudher of cases significantly changed during the period; the
variable ceased to be an important atter approximately 191..
This result suggests the occurrence orf sore sort of struc-
turalgor institutional change that alterea the water value/

litigatiou relationship. Some speculation coucerninyg the
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natare of this stimulus is offered at the conclusion of this

chapter.

7.3.2  Arid West

A similar set of estimations vwere deraived for thne
region of the arid West.12 Data collected for tke region are
presented in Table 9 and equation estimates are shown in
Tablie 10, In all of the eguations, the best fit was obtairned
with a lag of only two years, compared with the four year
iag used 1in the Colorado estimates. Ihis result implies
that the legal process appears to have peen less time con-
suminyg in the regiom than it was in Colorado.

Another interesting 4iffereace from the Colorado esti-
mates is that the f£it of the *'standard' eguations onre and
tour is poor: only about 20% of the variatiom in litigation
is explained. Also, thke coefficients of the proxies ror tae
value of water--crop value and crop value per acre--are sig-
nificant, but the streamflow coefficients are not.23 The DW
statistic ir eguations 1 and 4 indicate that the hypothesis

of no serial correlation must be rejected at the 1% level.

12 This region 1is defined to iucliude all the states that
rely primarily on the system of prior appropriatioss.
States included are Arizoma, Colorado, Idaho, Montana,
Neyada, New Mexico, Utah, and Wyoming.

13 Since data tor the Bear river and Missouri river record-
ing statiors did not begin until 1891, the streamflow
data for the period 1884 to 1890 vere treated as missing
observations and set equal to the mean streaaflow.
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TABLE 9

Kegression Data for the Arid west

Year Cases Crop Value Crop Valiue Streamflow
(x £1000) per Acre Index
1384 4 20821 313.74 10
1885 3 21319 13.09 100
18806 3 21496 13.15 100
1837 4 26808 13.64 100
1888 10 29085 13.31 100
188¢ 4 33212 13.02 100
1890 7 35459 13.36 100
1891 19 35657 12.56 103
1892 16 34139 12.006 103
1893 13 34099 11.68 98
1894 12 44650 15.28 119
1895 23 39656 13.45 98
1896 24 38406 13.04 85
1837 19 45473 13.96 103
1898 30 46774 14.40 91
1899 17 48943 13.81 121
1300 30 57124 15.6¢ 105
1901 21 71040 15.88 85
1902 19 68207 17.78 60
1903 19 80078 20.44 84
1904 27 79422 19.57 92
1905 34 85519 20.33 82
1206 24 92702 17.90 87
1907 20 105545 22.22 157
1908 33 112897 21.87 105
1909 26 140633 22.88 139
1910 27 148727 22.11 87
1911 29 166451 22.51 93
1912 41 160719 19.7¢6 107
1913 30 173294 20.02 94
1914 36 191675 20.68 109
1915 28 209877 20.06 92
1916 24 310¢13 29.10 110
12917 28 394206 35.24 128
1918 22 468782 36.79 94
1919 28 406936 28.57 71
1520. 22 356603 24,32 93

1921 36 237139 15.7¢6 99



TABLE 10

Estimated Equations for the Arid West

Equation Dependent Independent Coefficient t-ratio P-value R F DW
(years) Variable Variable
1 CASES Constant 25.564 _, 2.98 .0053 219 4,6 L84
(1886~ CROP VALUE(-=2) 3.6 x 10° 2,92 .0062
1921) FLOW(~2) -.0733 -.88 «3845
2 CASES* Constant 28,806 -5 4,03 .0003 142 1.8
(1886~ CROP VALUE(-2)* 3.08 x 10 1.62 +1145
1921) € = ,527 FLOW(=2)* -.1034 =1.63 1132
3 CASES jConstant 44,943 5,79 .0001 .618 12.6 1.54
(1886~ DUM -27.638 -5 -5.54 .0001
1921) CROP VALUE(=2) ~1.67 x 10° -1,08 «2878
DUMXCROP VALUE(-2) 2.76 x 1071 5.02 .0001
FLOW("Z) -01141 "1.88 00692
4 CASES Constant 18.206 2,05 . 0485 «264 5.9 .99
(1886~ VAL/ACRE(=2) «753 3.33 .0022
1921) FLOW(=2) -.097 -1.20 «2392
5 CASES* Constant 24.247 2,88 0071 - .141 1.8
(1886~ VAL/ACRE(-2)* .538 1.72 .0953
1921) ¢ = .447 FLOW(=2)* -.1206 -1.78 .0845
1

DUM = 1 for the years 1886 to 1909 and

puUM = 0 for the years 1910 to 1921

6L1



TABLE 10

Continued
Equation Dependent Independent Coefficient t-ratio P-value R2 F DW
(years) Variable Variable

6 CASES jConstant 47.059 4,15 +0002 +485 7.3 1.26
(1886~ DUM -42,015 -3.54 ,0013
1921) VAL/ACRE(-2) -.313 -.86 +3881
DUMXVAL/ACRE(=2)  1.857 3,07 . 0044
FLOW(~2) -,098 -1.40 «1731

7 CASES* Constant 49,512 4,06 .0003 .368 3.5

(1886~ DUM =41,252 -2,82 .0084
1921) = .305 VAL/ACRE(=2)* -.356 -.83 .0218
DUMXVAL/ACRE(=2)* 1.784 2.42 4117
FLOW(=2)¢ .113 -1.67 .1017

1DUM = 1 for the years 1886 to 1909 and DUM = O for the years 1910 to 1921

081
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The significance of DW¥ 1in equation &6 1s indeterainate.
Eguations 2, 5, and 7 are adjusted for serial correlation.
Equations 3 and 7 indicate that a muchi better fit is
obtained by allowing for a structural shitt in the intercept
and in the crop value per acre variatle. The dumkny inter-
cept and the dummy crop value per acre variable are signifi-
cant at the .005 level, allowing a rejection of the hypcthe-
sis of mno charnge in the slope ard intercept teras. Tue
resulilting model estimates are shown it Table 1132 eguations
3a and 7a estimate the period 1886-1909, while eguations 3b
and 7b exaazine the period 1910-1921, Oance again, the
intercept term 1ncreases yreatly, while the proxy for water
value reduces to a level not significantly different trom

zero in the 1910-1921 period.
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Model Estimates for toe Arid West

Fgquation Period Equation
Kumber
3a 1886- 1909 CASES = 17.3U5 + 2.593x10 'CECP VALUE (-2)
(2.62) (4.92)
- 1141 FLOR (-2)
{-1.88)
-5
3b 1910-1921 CASES = 44.94 - 1.67x10 Ci0P VALUE (-2)
t5.79) (=1.08)
- .1141 FLOW {~2)
7a 1886-1909 CASES = 8.26 + 1.428 VAL/ACKE{-2)
(-79) {2.39)

- .1129 FLOW(-2)
=1.67)

15 1910-1921 CASES 49.512 - .356 VAL/ACRE (-2)

{(4.06) (—-83)

- .1129 FLOW(-2)
(-1.67)

NOTE: t-statistics ir parentheses

Models:

3a CASES = (CG1+0Q)) + {B1+839 CRCOP VALUE(-2) - B FLU¥ (-2)
3k CASES =qa; + B CKGD? VALUE{-2) - B3 FLOWK{-2)

7a CASES = (o1+09 + (B1+B2 VAL/ACRE(-2) - BsFLO¥N (-2)
7o CASES =0, + B3 VAL/ACRE{-2) - B3 FLOW {-2)
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7.3.3 The Decline of dater Rights Litigation

Though the reasons for the decline in 1litigation ik
the post-1910 period are not well-established, there is some
evidence that the decrease in legal activity was linked to
the relationoship between the irrigator and the canal corpo-
ration. It appears that the dependence of jirrigators on the
canal corporations during this perijiod was reduced, thus
resulting in fever causes for litigation. The ractors thnat
reduced the deperdence of irrigators on canal corporatioans
include an increase in the availability ot stored water sup-
plies through construction of reservoirs, and the *'autuali-
zation ot canal corporations.!4 The eifect of the first tac-
tor is obvious: since the supply of water tor irrigation is
increased by storage in reservoirs, there is less 1incentive
tor the protectior of the righkts to water.

The secoad factor refers to a provision in many water
rights contracts that reguired the transter or the corporate
stock to the irrigators served by the caral once vwater
rights equal to the capacity of the camnal were sold. For

exasple, article IX of a published water contract states:

14 Pox, "Kegulation of Canal Corporation,"™ p. 177. Fox also
includes at increase in farm prices as a mitigating rac-
tor, but gives no explanation.
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The said conpany agrees that when it shall have
s0ld and have outstanding and in force a number of
water rights equal to the estimated capacity of
the company's canal. « . it wiil transter to tae
bolder ot each water right. . . such a proportior
of the number of shares of the capital stock of
tLe said. « = Coupany as the number of water
rights held by the irrigator bears to tae wkole
suldber of water rights held or outstanding in the
canal of the company.1s

7.4 CORCLUSION
The principle hypotheses orf the study regarding the
relationszip of the value of water ard the quantity ot stre-

anflow to the level or water rights 1litigation were tested

in this chapter. Measures of streamflow and the value of
vater were developed from the data, and a model ot water
rignts litigation was constructed. Model coetficients for

tke variables streamrilow and the proxies tor the value of
water were generally highly significart. Precipitation was
not a significant explanatory variable 1in the Colorado
model. Overall, the explanatory variables accounted for 50
to 55% of the variation in thke number of court cases regard-
irg water rights in both Colorado and in the arid west.

The relationship between water rights litigation ana
the proxies for the value of water appears to be stroung up
until the period 1910-1913, after which thke reiatioashkip

dissipates. The decline in litigation post-1910 1is probably

1 J,S. Congress, Senate, Report of the Special Coamittce,
p. 331,
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due to the increased availability ot water <£for irrigation
through storage and the mutuvalization of the canal corpora-

tion.



Chapter VIII

SUMMARY AND CONCLOSIOES

This study has examnined the econoamic ard ideologyical
factors involved in the development of rights to water imn
the kKest, particulariy in Colorado. The Zethod of the
investigation relied on three elenents: theoretical, bhis-
torical, and gquantitative. The problem of the evolution ot
progerty rigbhts in natural resources is important, for an
improved understanding ot the past is esseatial for under-
standing current proilems and predicting tuture conflicts
over resource use.

The theoretical portion of the study provided a dis-
cussion oz the effects of differing property rights struc-
tures or the allocation of resources, and how resource users
zay bo motivated to change the property rights structure. In
ttis section, rroperty rights were seea as the sociailly
sanctioned rules that govern the use or resources. The
operation of market systems depends fundamentally on the
existence of exclusively defined, or private, property
rights. Neoclassical economics -has begun to recognize the
imporiance of property rights as the basis of aun ecounouic

systes. #uchk ink has been spilled regardins the relative

- 18¢ -
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erficierncy of private property and common progperty
resources.

But muck of the literature has regarded the form of
property rights as a given. In these models, ecopomic
actors maximize utility or protit with the torm ot property
rights already determined for them. That is, the torm of
property right was not usually consider2d an endogenous
variable in the model. But property rights do not fall rrom
the sky: they evolve in response to changing material and
econoric circumstances. According to tke 1literature sur-
veyed irn Chapter 1II, factors such as technological change
and the development ot new markets gererate incentives for
the specification of a mwmore exclusive torm of property
rights in resources, Changes in econoanic conditions may
increase the value of the resource for which BO property
right had previously been established. Witkout tke speciti-
cation of some level of exclusive property rigats, it is
well-known that rents attributarle to the resource will be
dissipated, resulting 1in inefficient resource allocation.
These rents can only be captured by establishing some torm
of resource ownership, tkereby excluding other ausers from
access to the resource.

The ievel of exclusivity of a property right depends,
houev;r, not only on the profits to be captured but also on

tke cost of detinirg and enforcing greater exclusion. In
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fact, the persistence of free~access to a valuable resource
may be due to the high costs ot establisting property
rights. These costs vary, depending partly ou the physical
nature of the resource and partly on the means of exclusione.
Resource ciaimants will choose to implement the level or
exclusivity that @inimizes total costs for a given level of
revcnue. It may well be that the cost of the least exclu-
sive form of property rights specification may be too large,
epsaning that any etfort expended ir defining the rights to
the resource will lower net revenue, Thus, access to the
resource Ray remair unrestricted for extended periods of
time.

The model of water rignts evolution constructed above
generated two principle hypotheses. Bater rights defimning
and enforcing activity will increase when: 1} the derived
demand for water increases, and 2) whea streamflow is liov.
Parametric ckanges in the water supply and demand schedules
will generate incentives for increasing the level of exclu-
sivity. AL ipcrease in the price or the marginal product of
water--or both--will shift up the revenue schedule; the
resource becomes more valuabie and more effort will be
placec in maintaining control of the resource, particularly
in terms of the more careful specitication and enrorceaent
of ri§hts to the resource. Also, the supply of water diver-

sions, or streamflow, is subject to stochastic variatioxns.
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Lower streamflows result imn a lower ejuilipraum level of
water diversion. The problem of who wili suffer a loss of
flow and who does not creates contflict over the right to the
resource, especially in periods when water is physically
mwore scarce.

The second portion of the study reviewed the hastori-
cal record of water rigants development in Colorado. The
evidence revealed that water rTigkts evolvad rroa relatively
general, unspecified froms to aore complex and delineated
speciftications. The greatest change in water rights appears
to have occurred during periods 1in which the demand for
water increased and aiso during periods characterized by low
streanflow. TLe developrent of water rights im Colorado was
divided into three periods: 1) the gold-mining period, <2}
the period of individual and cooperative irrigatioa eifforts,
and 3) the coroporate canal period. In thse earliest period,
water rights evolved along with the rights to gold-mining
claims. The doctrires ot 'first in right' and ‘use or lose?!
orginally vare aeveloped in the gold mining districts. Tre
tirst in time aspect had the effect of rewardisg the earii-
est miners for +the risks incurred ia discovering importaat
gold-producing lands. Wwithout such safeguards against
encroackment by later prospectors, the mining economy would

have developed at a much slower pace.
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Early agricultural enterprises in Coloraao grew in
response to increasing markets in the miring caaps. Con-
cerned with the absence of recognized title to land amnd to
water, the early irrigators organized local governments.
Statutes governing the use ot water vwere among the first
laws adopted by the provisioral and territorial legislia-
tures. Most other subjects concerning the right to water
were, however, left undecided in thkis early period.

The mext period of water rights developaent was cnar-—
acterized by the dgrowth of irrigation through the develop-
ment of cooperative irrigation coxpanies. Since many of tae
lands easily irrigated had been claimed, turther development
required dgreater capital investmernt. This was achieved
through cooperative eaterprises such as tne Union Coloay in
Greeclay.

The combination of greater demand for water and a per-
iod of low streamflow in the early 1870's created conflicts
between irrigation orgamizatious and ied to changes in wvater
lav. In 1872, for exaample, the Colorado Suapreme Court
issued the opinion that firmly established the system of
prior rights ir Colorado. Other court cases in this period
provided the iritial rules of the game regarding transters
of water rights, the status of the caral corporation, amnd
tke r;ght to store vwater for use in later time periodse.

Also, the constitioral convention resuited in rules that
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among other things outlimned the system of priority and
established a means of setting water delivery rates.

The third period in the development ot Colorado water
rights surveyed in this study begins with the eaergence of
the corporate canal, As discussed above, much like the
transition from early irrigation to the period of the coop-
erative canals, the great corporate carals grew in response
to the need for ever greater capital investmepts in order to
provide water to lands fartaer removed from tke rivers aad
Streans. Roth types of enterprise were privately owvwned and
operated; the real difference between the two was tnat the
owrers and users of the water vere oiie in the same witn the
cooperative or mutual canals, while in the corporate caanals
irrigators were the water users but ownership resided w¥ith
Eastern or foreign capitalists. The divorce of use and owa-
ership found in the corporate canals may have contributed to
the increase in water rights litigation that occurred in the
late 1890's ard continuea into the 1900°'s. Legai conflicts
tocused on the status of the camal corporation, the equity
of water delivery charges, and the definition of the right
to water. One result of this 1litigation was that water
rights were defined in terms of the furnishing capacity of
the ditch or canal. Also, the courts ruled that the payment
oL f;es above the legal charge for water deliveries was

urlawful.
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Many other developaents regarding the specification of
water rights occurred in the period 1890-1920. Legislation
reguired more careful measurement of watci diversions aad
gave nore power to water commissioners. In addition, laus
were passed regulating the transfer of water rights anua
allowing intra-ditch water loasns. Much 1litigation during
thkis period involved water rights transfers, appurtenance,
and rights to new sources ot water such as seepage and
jround water.

The third portion of the study estimated a model of
water rights evolution. The discussion in Chapter VII pro-
vidad evidence of a statistical association between the
demand for water diversions, the supply of water, and tke
lcvel of water rigats 1litigation. The estimated equatioas
confirmed the prirciple hnypotheses: 1) streamflow or tae
supply of water diversions is negatively related to the
level ot ledal activity, and 2j the demand for water, as
indicated by proxy measures, 1is positively related to tae
level of water rights litigation. Tkese variables accounted
for at least half ot the variation in the ievel 0of water
rights litigation. The streamflow variable appeared to be
statistically sigriticant throughout the period 1884-1921;
tke crop value and crop value per acre variables, bhowever,
were ;ot statistically significant atter approximately 131911.

The decline in the importamce of the demand tor water on
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litigation was probably due to the ircreased mutualizatioxn
of corporate canals ard the increase in the etfective supply
of water for irrigation by the construction or storage res-
ervoirs.

The c¢uantitative evidence and much of the historical
evidence support the proposition thkat water rigats institu-
tions tend to evolve in resporse to changirg economic incen-
tives. Some developments, however, appear to be uneconoaic,
or imefticient, to contezporary scholars. Restrictions of
water rights transfers and the regulation of the corporate
caral, <for example, have been rourdly criticized in recexnt
studias largely because they result in a greater degree oi
public control over the allocation of water.! Eut greater
Fublic control may be Jjustified when negative extermnalities

are generated in the transfer of water rights, or when mon-

1 For example, Alstomn claims that tne

potential development of water monopoly led the
early enthusiasts to disregard economic principiles
ir their unyieldiny attempt to prevent such an
occurrence.

Alston, Commercial Irrigation Enterprise, p. 146. Aiso,
Tercy Anderson argues that

the fear ot monopolye. « <has little empirical
basis. « = many of those companies were not
- finapcially profitable, suggesting that their
so-called monopoly power was not aill that great.

Terry L. Andersor, kater Crisis: Ending the Policy
Brought, (Baltimore: Johns Hopkins Press for the Cato
Institute, 1983), ». 39.
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opolistic water companies control local water supplies.
So-called irratiomnal behavior based on ideology may well
have emerged as a social response to monopolistic control oif
water by thke canal corporations and to extermalities gener-
ated by the transfer of less than exclusive rights to vater.

To conclude, this study primarily addresses two weak-
nesses in the literature regarding tae development of rigats
to natural resources. First, most studies present only oane
or two aspects of the evolution of property rights. Tkis
study examines the daevelopment of thke rights to water
throujk three perspectives: theoretical, historical, and
quantitative. Second, aany studies make ex post judgments
rogarding the efficiency of water rights without having exa-
ained the actual historical constraints on the defirnition of
sore exclusive rights to water. The benetits of increasing
exclusivity, tor example, may well have exceeded the costs
at a3 particular point in time. In additior, the possibility
that irrigators--due to potential or perceived market power
or perhaps to ideological considerations--may actually pre-
fer a seenmingly imefficient set ot rules governing water use

is not widely recognized in the literature.
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