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Introduction

For at least the past 25 years, prescriptions of the water policy literature have centered upon
two themes. The first theme is that “the watershed” is the appropriate scale for organizing water
resource management, because all water sources and uses within a watershed are interrelated.
The second is that since watersheds are regions to which political jurisdictions almost never
correspond, and watershed-scale decision making structures do not usually exist, they should be
created. Watershed-scale decision making organizations would bring together all “stakeholders”
and produce integrated watershed management policies that can be implemented efficiently,
preferably through some form of watershed authority.

Despite the consistency of the message, the gap between prescription and practice is wide.
The number of cases where watershed management has been undertaken in the prescribed
fashion is, to state it delicately, small. On the other hand, our observation of water resource
management activities in western states has revealed that regional, watershed mamagement
fact developing in several places, but in an altogether different manner. Watershed-scale
decision making arrangements and management activities are being assembled in various
decentralized and polycentric forms that involve linked and nested relationships among smaller
organizations. The emerging result may be characterized as watershed policy makingawithout
watershed policy maker.

Why has watershed management not been practiced more widely, particularly through the
integrated mechanism of watershed-scale organizations? We use a political science based
explanation based on such phenomena as the identification of boundaries, the organization and
mobilization of interests, the choice of watershed-scale decision making arrangements, and the
relation of watershed management institutions to the rest of the political system. An explanation
that incorporates these considerations may be better able to support an understanding of both the
relative paucity of integrated watershed management arrangements and the greater frequency of
polycentric multi-organizational and intergovernmental alternatives.

In the following section we sketch out the basic arguments of integrated watershed
management. Next, we describe watershed management practices in three states — Arizona,
California, and Colorado, noting the discrepancy between prescription and practice. We then
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critique the underlying assumptions of integrated watershed management and outline a political
explanation that accounts for watershed management practices.

The Logic of Integrated Water shed Management

A watershed is a geographic area within which all water resources (rainfall and runoff,
surface streams and underground water) drain toward a common point. A watershed typically
includes higher and lower elevations forming one or more valleys, such that all water falling or
flowing therein movesto the valley(s) and ordinarily toward ariver or ocean (although there are
some “closed basins” in which water drains toward an interior point such as a salt sink).

Nearly all watersheds contain more than one type of water body or waterway. A typical
watershed will include one or more creeks or streams draining the higher elevations, one or more
groundwater areas in the valleys and underlying the streams, plus wetlands areas and (depending
upon the terrain) ponds or lakes. While each of the water resources within a watershed has its
own features and uses (including supporting various habitats), they are related to one another
because of their physical situation. The streams drain to a common body of water and probably
also replenish the groundwater basins. The aquifers in those groundwater basins may support the
base flow of the streams. And other surface water resources such as wetlands and lakes have
complex interactions with the streams and aquifers that pass through or beneath them.

The fact that all water resources within a watershed are physically related to one another
lends a logic to integrated watershed management—treating resources separately when they have
interactive effects produces suboptimal or even undesirable results. Advocates of integrated
watershed management point to the U.S. to make their case for the dangers of treating inter-
related resources separately.

» The jurisdictional boundaries of governmental units in the United States do not conform with
watershed boundaries, contributing to a piecemeal and fragmented approach to managing
water resources that are in fact physically interrelated (Gregg et al., 1998; U.S. EPA, 1995: 1-
7 and 1-8).

* Governments in the United States have added water programs—supply development, flood
control, drainage, drought protection, contamination remediation, contamination prevention,
wetlands protection, species preservation, and so on—in an incremental and uncoordinated
fashion that does not recognize the connections among these programs and the water
problems they are meant to address.

* The lack of coordination among programs has been exacerbated by the fact that the
responsibility for their administration and evaluation has been parceled out among multiple
agencies and multiple levels of government. Some agencies and their programs have even
operated at cross-purposes (Behrman, 1993: 11; U.S. EPA, 1995: iii).

» Still other water problems have remained unaddressed because they do not fit within
established programs, and in the absence of such a fit no agency or unit of government is
charged with responding to them (Kraft et al., 1999).



» The presence of multiple governmental units and agencies operating within any given
watershed, each carrying out some program or policy that affects only one portion of the
overall water environment therein, discourages active public participation. Citizensfind it
difficult to know or learn where to find information, whom to contact or how, and how to
participate effectively (Nakamura and Born, 1993: 812).

» The absence of watershed-scale jurisdictions or decision-making institutions, and the lack of
coordination among water resource programs, has established and maintained arelatively lax
management setting in which agricultural, industrial, and other forms of development have
flourished, much to the detriment of the condition of the nation’s water resources.

These critiques of the U.S. status quo are followed by recommendations to organize water
resources management around whole watersheds rather than the discrete water resources—
streams, lakes, aquifers, wetlands—they contain (e.g., Bates et al., 1993; Doppelt et al., 1993;
Gregg et al., 1998; Harkins and Baggs, 1987; Hinchcliffe et al., 1998; MacKenzie, 1996;
Naiman, 1994; Newsom, 1997; U.S. Coastal America Organization,'IB®d prganizational
forms that integrated watershed management consist of two prevailing and complementary
themes. The first is that watershed-scale institutions will be needed in order to craft and
implement watershed policies and programs. The second is that existing jurisdictions—whether
defined by functional specialty or geographically at some sub-watershed level—should either be
combined or have their resource responsibilities transferred to the watershed level in order to
achieve truly integrated management.

The advantages of integrated watershed management are many. Watershed management can
restore a vision of ecosystem health that recognizes the connections among the various
dimensions of water resources and the life forms those resources support (Walther, 1987: 439).
Watershed management holds the potential for drawing together all of the human parties affected
by an interconnected water resources system (i.e., the “stakeholders”)(U.S. EPA, 1991: 1). And,
citizen participation is made easier and more efficacious when there is a watershed management
forum or entity pursuing a watershed management program (Nakamura and Born, 1993: 818).
Watershed management promotes cooperation among agencies and coordination among
programs (U.S. EPA, 1995: 1-5). By adjusting the scale of decision making to the scale of the
resource, watershed management can restore rationality to policy making and implementation
(Walther, 1987: 440). Science can be more successfully integrated into policy making when
policy making is organized at the scale that science recognizes as appropriate. And the number
of entities that state and federal policy makers have to deal with and keep track of can be reduced
when resource management is organized at the watershed scale (U.S. EPA, 1995: 1-8).

! Theidea of organizing water resource management on awatershed basisis hardly new. The United

States Inland Waterways Commission, appointed in the 1890s to undertake a comprehensive assessment

of the nation’s interior water resources, “reported to Congress in 1908 that each river system—from its
headwaters in the mountains to its mouth at the coast—is an integrated system and must be treated as
such” (U.S. EPA, 1995: 1-1). Also, the watershed movement is quite properly seen as one manifestation
of a more general movement among environmental protection advocates and agencies, characterized by
terms such as “ecosystem management” and “integrated resource management.”



Groups from the regional to the international have advocated consolidation of functions at
the watershed level. The Western Water Policy Review Advisory Commission’s 1998 report,
Water in the West: The Challenge for the Next Centagommends new governmental
structures that could reflect the integrated realities of the watershed. Walther (1987: 445)
asserted that the success of any integrated resource management project in western Canada
depended upon such “major structural changes as transfers of virtually all resource use decisions
to its members or cuts in the power of ministries.” The Organization for Economic Cooperation
and Development has advocated institutional integration, including transfers of power to
watershed-scale institutions, as a key step toward integrated river basin management throughout
the world (see Newson, 1997: 248).

A considerable amount of activity is currently and recently under way to promote watershed-
scale planning groups, councils, inter-agency coordination efforts, and the like. At least some,
and arguably most, of this activity has occurred in response to federal and state initiatives.
McGinnis (1999: 498) reports that “17 federal resource agencies and state governments officially
have embraced some form of watershed approach,” and that more than 200 watershed groups
have been created in California alone. Kenney (1997) identified 300 watershed groups in the
western United States. A survey by Yaffee et al. (1996) found more than 600 ecosystem
management projects—many of them watershed projects—in the United States. The Clinton
administration’s Clean Water Action Plan promotes a watershed approach to water resource
management across the executive branch—from EPA to the U.S. Army Corps of Engineers.

Most watershed-scale arrangements established thus far have been on what Nakamura and
Born (1993: 808) call the “weaker” end of the spectrum: watershed discussion forums, advisory
bodies, inter-agency agreements to collaborate on research, and the like. These typically have
little capacity and no authority to take formal decisions, implement activities, or sanction entities
within the watershed whose behavior fails to conform to plans. Moreover, many of the
watershed councils, basin commissions, and other forms of institutions that now exist or existed
in the past were created by an overlying jurisdiction—a state or the national government—were
sustained through subsidies from that overlying jurisdiction, and faltered or folded altogether
once the mandate and/or subsidies expired.

Nakamura and Born state succinctly what many other observers lament: “The establishment
of powerful autonomous entities with comprehensive functional responsibilities and broad
implementation powers—transcending existing units of government—tends to be a political rare
event in the United States.” Only in a handful of instances (they mention Florida’s regional
water management districts and Nebraska’s Natural Resources Districts), have unified entities
been created with regional resource management responsibiliieeen assigned functions
that were previously dispersed among other smaller or specialized units (Nakamura and Born,
1993: 808). They further acknowledge that the long-standing American tendency not to create
strong regional governance entities is unlikely to be reversed any time soon.

Integrated watershed management has been recommended for as many as 120 years, yet
“there is no agreement among policymakers or activists over how to develop and implement
watershed-based policies and programs” (McGinnis, 1999: 498). As with ecosystem
management generally, there is some agreement upon principles, but little on how to accomplish



it (Milon, Kiker, and Lee: 1998: 37). Efforts to remedy resource problems in a watershed “are
not coordinated either by country or by watershed” (Pereira, 1989: xvi). The diversity of
programs “has diluted the concept of a watershed approach,” (McGinnis, 1999: 498), such that
“the meaning of [integrated resource management] remains to be established” (Walther, 1987:
445) and it “is likely to become a myth such as multiple use” (ibid., 439).

Polycentric Water shed M anagement

Defining watershed management as consisting of a particular type — tightly integrated, and
finding few examples of such a type, many analysts conclude that watershed scale management
does not occur. Watershed scale management does occur, however, in a substantially different
form. In our extensive research in Arizona, California, and Colorado, watershed scale
management was the rule, and not the exception. What did such management consist of?

Arizona

Surface water in Arizona is governed by the prior appropriation doctrine and administered by
a permitting system. An individual must file an application for a permit to appropriate surface
water with the Arizona Department of Water Resources (ADWR). Groundwater is governed
under a separate doctrine from that of surface water. Arizona law does not recognize the
hydrologic connection between surface and groundwater. Prior to 1980, groundwater in Arizona
was governed by the reasonable use doctrine. Landholders above a groundwater aquifer had the
right to pump as much water from the aquifer as they want as long as they put it to reasonable use.
Since such a doctrine establishes no pumping limits, landholders above an aquifer can easily find
themselves in a "tragedy of the commons" situation

In 1980, the Arizona legislature passed a groundwater management act. The act is a
complex amalgamation of rules, regulations, and organizational structures, reflecting the many
compromises reached in obtaining its passage. First, its provisions apply only within
state-designated Active Management Areas (AMASs). The traditional reasonable use doctrine still
applies outside those areas. Four AMAs were identified in the act, and a fifth was added later. The
AMAs cover the most populous parts of the state, which were also experiencing the most severe
groundwater overdrafts.

Instead of authorizing local control of groundwater management, as the municipalities
wanted, the act created the Arizona Department of Water Resources (ADWR) and gave it and its
director extensive authority to implement and administer the act, including the development of
more specific guidelines. The ADWR director—appointed by the governor—is often referred to as
Arizona's "water czar," and has almost complete discretion in devising groundwater management
practices for each AMA (Leshy and Belanger, 1988). In a concession to municipal interest,
however, each AMA has its own local director and a local citizen advisory board.

The act and its implementation have established a system of quantified groundwater use
rights that protects existing pumpers. One of the most striking aspects of the AGMA was that it
placed no direct limits on the amount of groundwater that may be pumped by the most rapidly
expanding water users--municipalities. The legislation directed the ADWR to develop an assured



water supply plan that would limit, and even wean, municipalities and developers off of mined
groundwater. Eventualy, all demand for water will in some manner be met through renewable
supplies.

To assist municipalities and devel opers in meeting the assured water supply rules, attempts
were made to create regional replenishment or augmentation districts that would develop
portfolios of renewable water supplies, largely recharged CAP water, that water purveyors could
purchase. Each of these attempts faltered under local politics. However, two large-scale water
banks have been created in Arizona. In 1993, the Central Arizona Groundwater Replenishment
District was created as a subdivision of the Central Arizona Water Conservation District, which
owns and operates the Central Arizona Project. The Groundwater Replenishment District was
given the authority to engage in groundwater recharge projects and contract with water
purveyors seeking or possessing an assured water supply certificate to provide them with
recharge credits as a means of demonstrating a 100-year supply of water. The district was a
critical mechanism for allowing devel opers access to renewabl e sources of water for their
developments.

In 1996, the legidlature created the Arizona Water Banking Authority (ABWA). Its
ArizonaWater Bank contracts with Arizona organizations that have the ability and capacity to
engage in recharge projects to store surplus CAP water. Given demand expectations for
Colorado River water over the next 50 years, even CAP water is expected to fall short beginning
around 2025 (Metzler and Carr 1998). The Arizona Water Banking Authority (AWBA) isthe
state’s institutional mechanism for ensuring that Arizona’s current excess CAP supplies are
stored and will be available when the state begins to face those shortages.

Unlike California and Colorado, Arizona has centralizedativainistration of all types of
water and water projects in large and powerful state-created organizations—the Arizona
Department of Water Resources, the Arizona Water Banking Authority, and the Central Arizona
Water Conservation District. The ability of local entities to acquire, use, and develop water is
carefully overseen by state centered agencies.

While the administration of state water laws and regulations is more centralized relative to
other states, the provision, production and management of water in basins and watersheds occurs
through the activities of multiple, overlapping organizations. Municipal and residential water
supplies are provided through water districts, municipal water utilities, and private companies.
Farmers rely primarily on irrigation districts for their water. Municipal and rural water providers
have developed their own sources of water, such as wells, and they also contract with larger,
regional water projects for their water. For instance, water providers in the Phoenix metropolitan
area use groundwater, Salt River Project water, and Central Arizona Project water. Even though
Arizonans are proud of the strong state agencies they have created to devise and administer water
laws and water, Arizonans have not created watershed managers.

California



In California, the doctrine of prior appropriation is followed with respect to surface water
supplies and their uses. Surface water users apply to the State Water Resources Control Board to
receive permits to divert and use specific quantities of water per year.

There are four notable exceptions or limitations in California’s implementation of the
prior appropriation system. First and most important, three of the largest surface water systems in
California—the Sacramento, San Joaquin, and Colorado rivers—have been allocated in a
substantially different way. Flow in each of those rivers is controlled by large-scale water
projects, and the operators of those projects deliver water to contractors in their service areas.

The second and third limitations on the appropriative rights system in California are the
public trust doctrine and the common law of public nuisance. Both have been employed against
the appropriation by the Los Angeles Department of Water and Power (LADWP) of water from
the Owens Valley and from streams feeding Mono Lake.

The fourth notable exception to the appropriative rights system is the often-litigated but
rarely-recognized doctrine of pueblo water rights. Settlements established as pueblos during
Spanish colonization of California were granted under Spanish law a right to use as much water
as needed for the residents of the pueblo. A pueblo water right (thus far recognized only for the
cities of Los Angeles, San Diego, and San Francisco as successors to their respective pueblos or
presidios) is superior to any and all appropriative rights claims, and may even be recognized as
dedicating the complete flow of a stream (e.g., the Los Angeles River) to the pueblo successor.

Rights to the use of underground water supplies in California are recognized and
allocated by a multi-faceted (and sometimes overlapping) set of rules that can most
optimistically or charitably be called complex. For groundwater, all of the following possibilities
for acquiring and defending rights of use apply in California.

1) Overlying landowners enjoy non-quantified rights to pump groundwater for beneficial
use on their overlying land,. Shortages arising from the “commons” problem this
system encourages are allocated according to the doctrine of correlative rights, which
means that overlying owners are entitled to a proportion of the aquifer’s sustainable
yield that corresponds to their proportions of the overlying land.

2) If overlying owners’ uses do not exhaust the aquifer’s sustainable yield, there remains
some amount of “surplus” groundwater left for capture. Individuals may
“appropriate” this surplus groundwater by pumping it and delivering it to non-
overlying lands or to lands they do not own (municipalities that supply water to their
residents are typical appropriators in this regard).

3) Overlying owners and senior appropriators cannot sleep on their rights, however,
because an appropriation of non-surplus groundwater exercised notoriously and
continuously without objection during a period of shortage may ripen into a superior
prescriptive right.

4) Any individual or organization that imports water into a watershed for use upon the
land also has a right to pump and use the return flows of their imports.

5) Pumping rights may also be (and in several cases have been) acquired by adjudication.
These quantified rights may derive from a stipulation among the parties, or from a
determination by the court based on any combination of the above doctrines.



The State Water Resources Control Board (which includes a system of Regional Water
Quality Control Boards) and the California Department of Water Resources are the two
prominent state agencies concerned with the allocation and management of water supplies. In
addition to operating the State Water Project, the Department of Water Resources also conducts
studies of state water conditions and the hydrogeologic properties of state water resources.

All other water supply management organizationsin Californiaarelocal. California
contains an immense number of water districts and other local water supply agencies. An
alphabetical listing of them published periodically by the Department of Water Resources runs to
dozens of pages.

Many water districts in California were created under general-purpose enabling
legislation, but there are lots of general-purpose enabling acts. Each such act creates a class of
water districts, with adifferent mix of authority and responsibilities from the class of districts
created under some other act. These enabling acts have been the basis for county water districts,
irrigation districts, Californiawater districts, municipal water districts, water storage districts,
water replenishment districts, community service districts, groundwater management agencies.
Some of these agencies have powers that would be compatible with devel oping and
implementing conjunctive management programs, others do not.

Cdifornia aso features many special-act districts, created by their own legidation that is
none of the above. Examplesinclude the Metropolitan Water District of Southern California, the
San Diego County Water Authority, the Orange County Water District, the Antelope Valley-East
Kern Water Agency, and the Mojave Water Agency. Most of these were created to authorize
surface water projects or to establish local or regional contracting agencies for one of the large-
scale water projectsin the state.

Many municipalities have their own water utilities, some of which become extensively
engaged in water management activities aswell (e.g., Los Angeles Dept of Water and Power,
San Francisco Water Department, San Diego Utilities). Many of these were established to
develop surface water supplies for municipal distribution, although others (depending upon their
location) have relied on groundwater or amix of both surface and underground supplies. Some
communities are still served by private water companies, although private water purveyors are
much less numerous than in the heyday of mutual water companies organized to construct small-
scale projects to supply water for irrigation uses.

Watershed management in California occurs within the context of a complex amalgamation
of state, regional, and local administrative agencies and water providers and producers. For
instance, the San Gabriel River watershed in Los Angeles County, California, might fit the
description of “watershed management without a manager.” It is an example of a regional
management program achieved entirely through interorganizational and intergovernmental
arrangements.



In response to the water resource challenges they faced, water users in the San Gabriel River
watershed developed a set of tightly interrelated institutional arrangements. Those arrangements
include:
= |ocal water supply and distribution, conducted primarily by municipalities but also some
small water districts and private water companies;
= imported water supply and distribution, performed by aregional water importer that supplies
water to five municipa water districts and six member municipalities within the watershed,
while one other municipal water district contracts directly with the state for imported water;

= supplies water to five municipal water districts and six member municipalities within the
watershed, while one other municipal water district contracts directly with the state for
imported water;

= water user associations that provide regular communication opportunities;

= court judgments limiting groundwater withdrawals and obligating the upper area of the
watershed to guarantee an average annual supply to the lower areg;

= court-appointed watermasters that monitor compliance with the judgments, including a three-
member watermaster composed of upper and lower area representatives to monitor the river
judgment;

= areplenishment district that finances and oversee artificial recharge and sea-water projects
for the two lower area groundwater basins;

» multi-member boards in the two upper area groundwater basins that combine the watermaster
function with the conjunctive management of those basins for water supply and storage.

= contracts with the operator of the flood control, water replenishment, and sea-water barrier
facilities;, and

= contracts with a supplier of reclaimed water for use in replenishment projects.

Despite the complexity of the physical system and the absence of "a manager,” there is water
resource management in the San Gabriel River watershed. The system of interorganizational and
intergovernmental arrangements has demonstrated high levels of effectiveness, equity, and
adaptability with low administrative and operating costs (Blomquist, 1992).

Colorado

In terms of institutional arrangements governing water, Colorado is at the opposite end of
the spectrum from Arizona. Although both states employ the prior appropriation system (as does
Cdliforniawith respect to surface water), Colorado water law is largely defined and administered
at the local level within water districts, water courts, and groundwater districts. To be sure,
Colorado uses state-wide entities, such as the State Engineer, and the Supreme Court, but these
entities primarily provide administrative support and oversight of activities largely undertaken at
thelocal level.

In Colorado, the prior appropriation doctrine applies to both surface water and tributary
groundwater. The doctrine is administered through the coordinated efforts of water
appropriators, water courts, water commissioners, and the State Engineer’s Office. Appropriation
rights are defined and enforced by water appropriators within the context of water courts. The
water court decision making process is based on consensus. If a consensus is not achieved, the
ruling by the water judge may be appealed to the Colorado Supreme Court (Vranesh 1987).



Besides the water court, the only other watershed level decisionmaker isthe State
Engineer, who is assisted by a division engineer in each watershed. In turn, awater
commissioner in each water district assists each division engineer. The water commissioners, the
division engineers, and the State Engineer primarily act as coordinators. Water commissioners
measure and monitor water appropriations. At the direction of the division engineer they
shutdown junior appropriators so as to satisfy the water rights of senior appropriators. The
division engineers maintain and update lists of appropriation rights and prioritiesin each
division. They determine the accuracy of statements made in water applications and protests.
They measure water flows, determine who isin priority, and order junior appropriators
shutdown. They inspect and monitor diversion works, reservoirs, and dams, ensuring safety and
accurate measurement of diversions (Vranesh 1987:509).

In Colorado groundwater law and administration, the "location of the well, the waters which
it captures, and the uses to be made of the water all result in different rules’ (Fischer and Ray,
1978: 47). Designated groundwater basins are basins whose water is not of a natural surface
stream or whose movement toward a stream is so slow that it isasif it were not part of the
stream. Such basins are governed under the Ground Water Management Act of 1965. That act
established the priority doctrine with respect to, and among, uses of groundwater in the
designated basins and granted the Ground Water Commission broad powers to regul ate and
manage supply and demand. "The Commission will ordinarily attempt to manage the pumping
so that recharges will be sufficient to allow all permitted wells to obtain water. However, in
times of great shortage, some of the later wells may have to cease pumping in order to alow the
ones with an earlier date of appropriation to continue" (Fischer and Ray, 1978: 57).

Where pumpers would prefer local control to state regulation of the basin, they may form a
groundwater management district, governed by a board of directors composed of basin residents,
and funded by property taxes within the district. Such aboard assumes essentially the same
powers and functions within the basin as the Ground Water Commission would have exercised.

Another set of rules applies to wells pulling groundwater that is not tributary to a natural
surface stream, i.e., nontributary groundwater. "These are waters held in natural basins
underground from which they cannot escape” (Fischer and Ray, 1978: 48). These basins and
wells are administered by the State Engineer’s Office. In nontributary (non-designated)
groundwater areas, the State Engineer reviews new permit applications to make a judgment on
the following considerations: (a) the extent of the supply in the basin, (b) the effect on that
supply of existing wells, and (c) the goal of making the existing water supply last for 100 years.
In addition, permits will be granted only for groundwater use on overlying lands within the basin
(Fischer and Ray, 1978: 57).

Even though the division and State Engineers and the water courts operate at the watershed
level, neither arrangement qualifies as a watershed manager. The water courts are limited to
hearing only those cases brought before them by water appropriators. The courts decree rights on
a case by case basis, and rarely does a case raise watershed level issues. Furthermore, water
courts are limited in the types of cases that they may adjudicate. They exercise authority only
over water allocation. While allocation is critical, particularly in the West where water is scarce,
it is just one of many issues that constitute watershed level management. The state and division
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engineers are limited in their authority too. They administer water rights, and they ensure their
coordination, but they do not define them.

Water appropriators rely on multiple types of organizations to provide, produce, and deliver
water. The appropriators who played the central role in devising the state’s water administrative
machinery and who rely most heavily on water native to the South Platte River and Arkansas
River watersheds (the two most heavily used and populated watersheds in Colorado) are
irrigators. Raising crops in eastern Colorado requires the artificial application of water to the
land. Irrigators rely on combinations of companies, districts, and associations to marshal the
resources and expertise to build, maintain, and operate reservoirs, ditches, canals, laterals, and
headgates.

One relatively complex combination is that of a ditch company, a special district, and lateral
associations. The ditch company owns rights to decreed amounts of surface water and a canal for
delivering the water. Farmers purchase shares in the company, which entitle them to a proportion
of the company’s water. An irrigation district, which is often formed by the same farmers who
own the ditch company, owns and operates a storage reservoir, the ditches and diversion works
that transport the water from the river to the reservior, and from the reservoir to the ditch
company’s canal, and the rights to decreed amounts of river water to be used to fill the district’s
reservoirs. The irrigation district may also contract for water developed through a conservancy
district project. Conservancy Districts plan, construct, and operate large water projects. Their
purpose is to allow the citizens of Colorado to make more complete use of the waters of the state
(Radosevich et al. 1976). For instance, the Northern Colorado Water Conservancy District
operates the Colorado-Big Thompson project, which delivers water from the Colorado River
watershed to the South Platte River watershed.

Farmers whose lands lie within the irrigation district's boundaries receive water based on the
amount of land they own. These same farmers formed lateral associations to build and maintain
the laterals that are used to deliver water to individual fields. Often several lateral associations
will be formed within the boundaries of a single district and an association of associations will be
formed to represent all laterals before the district.

Most municipalities in the South Platte and Arkansas Watersheds rely heavily for their water
supplies on waters transported over the Rocky Mountains from the Colorado River Watershed.
Numerous transmountain water projects have been developed singly and jointly by the cities of
the Denver Metropolitan region, such as the Denver Water Board in the South Platte Basin, and
by the cities of Colorado Springs and Pueblo in the Arkansas Basin. For instance, Colorado
Springs has developed several projects alone and with others that produce close to 180,000 acre
feet of water annually (Abbott 1983:11). Very little of the water is native to the Arkansas Basin.
The water originates from several different watersheds ranging from 30 miles to 160 miles from
the city. Colorado Springs has developed the water in its closest watersheds, such as Pikes Peak,
but has worked with different cities and with the Southeastern Colorado Water Conservancy
District to develop water in the Colorado River Watershed.

Water appropriators in both the South Platte and Arkansas watersheds are tied together

through their mutual dependence on different sources of water and through their collaborative
efforts to develop and allocate that water. Appropriators exchange different sources of water with
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one another. For instance, irrigation systems will exchange their Colorado-Big Thompson

Project water with cities for South Platte River water. In the exchange, cities receive a higher

quality of water and irrigation systems receive alarger volume of water that is of satisfactory

quality for irrigation. Appropriators collaborate on different water projects. Both watersheds are

laced with reservoirs, dams, and aqueducts, pumping stations, pipelines, ditches and canals that

extend into neighboring watersheds. And, appropriators fight and contest each other’s actions in
water court, protecting their current water rights and attempting to gain advantage in developing
future rights.

Water appropriators and public officials alike are actively engaged in watershed management
in the Arizona, California, and Colorado. However, such watershed management occurs in a
bottom up fashion. Local appropriators rely on state laws to craft organizations to meet their
needs or to address pressing problems. These organizations often coordinate, sometimes with the
assistance of state officials, to address regional opportunities and problems. In no instance, has a
state, or have appropriators, created a watershed manager to govern a watershed.

The Politics of Integrated Water shed M anagement

The gap between prescription and practice in integrated watershed management is vast.
Those who support integrated management suspect that politics has something to do with it. The
tone of frustration with political variables and considerations can be heard clearly in some of the
assessments composed by hydrologists, engineers, conservation biologists, and other
professionals. Watershed management initiatives “face numerous obstacles, more social than
hydrologic” (Kraft et al., 1999: 10). The key variable in their success may be “the degree of
political commitment to the objectives by those who have authority to act. Regrettably, science
can offer no help in this problem” (Pereira, 1989: 54). Political considerations are seen as flies in
the ointment of public policy, which could otherwise balm the ailments of society.

Instead of treating politics as the barrier to rational and comprehensive management of
watersheds, politics, or at least explanations grounded in politics, allow us to point out the
dangers of ignoring political considerations in proposing management reforms, and to account
for the polycentric forms of watershed management that occurs in Arizona, Colorado, and
California. In providing both a political critique and a political explanation, we focus on three
fundamental assumptions undergirding the integrated watershed management approach -- that
watershed boundaries are relatively easy to define and have meaning independent of humans,
that it is possible to devise a single watershed level decision making process that will be both
effective and fair, and that a single watershed level decision maker can effectively engage in a
wide range of activities that will account for and effectively integrate the human uses of a
watershed.

Boundaries
One of the attractions of integrated watershed management is that watersheds appear
to be well bounded. Watershed boundaries are preferable because they are “natural” (e.g.,

Pereira, 1989: 9). Their existence as natural boundaries removes them from the
arbitrariness and mutability of other, human-created borders. McGinnis reviews
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watershed definitions, from EPA’s to Webstetlsat characterize watersheds “as
hydrologic entities, which continue to exist even if stripped clean of biota, soil, or
culture” (1999: 497).

The simplicity and certainty of a watershed-based approach in practice, however, proves
elusive. Newson deflates the classic, crumpled-balloon catchment image as a product of “the
tidy-minded, rather simplistic positivism of the river engineer,” who sees the watershed primarily
as a series of physical problems to be solved (1997: xxvi). He suggests that when we consider
“at another extreme the Amazon river basin [which] has a basin area of 5 [million square
kilometers] and is in desperate need of efficient management under changing political and
environmental circumstances, the hydrologist’s simplicity of concept may be dangerously
illusory” (1997: xxiv).

This is one problem that arises in defining the watershed. The simple image of the watershed
has made it easier to promote integrated watershed management, but “out there” in the “real
world,” individuals find an enormous range between extremes. On the same page of a document
where EPA suggests that a watershed approach might simplify resource management, the agency
acknowledges “watersheds occur on a range of scales from the subnational or regional (e.g., the
Mississippi watershed) down to local scale (e.g., the watershed of a small creek)” (U.S. EPA,
1995: 1-8). Furthermore, most watersheds are nested within others. The EPA document
acknowledges this, too: “In an average state, there may be ten or more major watersheds
containing several hundred moderately-sized watersheds, and thousands of still-smaller
watersheds within these” (1995: 1-8).

A second problem is that, once human beings have arrived on the scene and begun
interacting with natural phenomena, watershed boundaries are not quite so neatly defined
entirely by “natural” markers. The southwestern United States exemplifies this dynamic
as well as any place on the planet, since human beings there have been impounding
watercourses, transporting water across significant distances, and otherwise altering
nature’s designs for hundreds of years. For instance, in Arizona, California, and
Colorado, waters from the Colorado River have been introduced into other watersheds far
from the Colorado River’s drainage basin.

Once these characteristics of watersheds—their tremendous diversity of size, their
nested organization, and the prospect that human actions or other events can alter
watershed boundaries—are combined, a fairly obvious question is begged. Around
which watershed do advocates of integrated watershed management recommend that
resource management activities be organized?

In place of a definition of the type of watershed to use, EPA offers this eminently reasonable-
sounding advice:
Some issues, such as controlling nutrient loading to small lakes or restoring
headwaters riparian habitat quality, are best addressed at the local watershed
level. Other issues may be best addressed at the basin [i.e., major watershed]
level, such as phosphate detergent bans, wetlands mitigation banking, or nutrient
trading. Still other activities and solutions are best implemented at the state level,
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including policies on toxics control or the operation of permit programs (U.S.
EPA, 1995: 1-8).

Such sensible recommendations can hardly be disputed in and of themselves. Still,
one could be excused for wondering how this description relates back to the goal's that
drew EPA and others to the watershed management approach in the first place—namely,
recognizing the interrelatedness of resources within a watershed and overcoming the
fragmentation of policy responsibilities among a variety of jurisdictions.

The definition of a watershed and the selection of boundaries are matteoscef If we
abandon the view of watersheds as purely hydrologic phenomena defined in purely hydrologic
terms, that exist even when “stripped bare of biota, soil, or cufuheh for each watershed
management effort some element of choice must be exercised over what we mean by the
watershed. And as soon as the matter of choice is present, there is a role for politics—which,
among other things, is about who decides and how and with what effects (Lasswefl 1936).

Among the watersheds that we have studied, water appropriators have defined multiple and
overlapping boundaries, these boundaries sometimes correspond to a definition of a watershed
and sometimes not, and they most certainly change over time as people grapple with different
problems and changing circumstances. For instance, shortly after Colorado became a state in
1876, water districts were created and each district was assigned a water commissioner. The role
of the water commissioner was to record the water rights of each appropriator in the district, and
to see that those rights were satisfied according to the prior appropriation doctrine. In other
words, the water commissioner implemented the prior appropriation doctrine on behalf of the
district’s water appropriators.

? Freemuth counters with an observation from western laureate Wallace Stegner, who “once reminded us:
a place is nothing in itself. It has no meaning, it can hardly be said to exist, except in terms of human
perception, use and response” (2000: 125).

® The few political scientists who have contributed to the watershed literature have made this point also.
Woolley and McGinnis (1999: 591) have stated: “Each [watershed] group struggles with a basic political
issue—defining boundaries and planning issues. The benefits of the watershed focus... do not include the
elimination of conflict and contention. Watershed planning, therefore, is always a scawtific

political activity.” Freemuth (2000: 125) adds, “We must pay close attention to the definition of the
problem we are trying to solve.... and defining a problem is a political act.” Nevertheless, some advocates
of integrated watershed management attempt to avoid politics by resting their support for watershed level
decision making on appeals to science. Advocates of integrated watershed management often portray the
watershed focus as a means of reconciling policy to science. Freemuth (2000: 125) has raised the follow-
up question: which science? Each science has an underlying set of values. Forestry, horticulture,
hydraulics, and engineering share a fundamental premise that emphasizes the control of nature for the
sake of the public good. Resources are developed in order to provide goods and services that are desired
or needed by large numbers of people. By contrast, the sciences of ecology and conservation biology
share a premise that emphasizes natural resources as part of the earth, to be protected from people. The
watershed management movement may be a way of reconciling policy to science, or it may be a political
act of shifting the policy arena to one that is dominated by a different set of sciences.
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Each district encompassed an area and a number of appropriators that a single commissioner
could serve. Y et, conflict emerged between districts and district commissioners. Multiple
districts shared a single stream or river. A commissioner in one district could not order
appropriators in another district to stop diverting water, even if such action was necessary in
order to satisfy the water rights of senior appropriators. In 188x, the state legislator laid a
watershed boundary over water districts and created the position of watershed engineer. The
commissioners were ordered to follow the directives of the engineer who was authorized to
coordinate the prior appropriation doctrine across districts in a single watershed. Commissioners,
whose first responsibility was to the appropriators in their own districts, would occasionally
refuse to recognize the authority of the engineer and disobey his orders. Water court records are
littered with cases in which judges counseled commissioners not to overstep their duties.

Coloradans are currently struggling with redefining watershed boundaries to not only
encompass surface water but groundwater as well. As farmersin the eastern plains of Colorado
switched to wellsin the face of drought in the 1950s, the hydrol ogic connection between ground
and surface water became clear. Water tables dropped and stream flows declined. Surface water
rights holders demanded that well pumpers not be allowed to take water that rightfully belonged
to them. Y et, shutting down well pumping meant foreclosing access to millions of acre feet of
water stored in the groundwater basins. How to allow for the use of a major source of water
while still following the prior appropriation doctrine is a difficult issue not yet satisfactorily
resolved (Schlager 1999).

Boundaries among water appropriators in California change as appropriators devel op new
sources of water. A sound case can be made for the contention that the Santa Ana River
watershed in southern California has been expanded including the adjacent San Jacinto Basin
area, which had been previously thought to be a separate, closed watershed. The change of
definition originated in political and economic reasons. The Eastern Municipal Water District of
Riverside County (EMWD)—which overlies most of the San Jacinto Basin—became interested
in joining the Santa Ana Watershed Project Authority (SAWPA) in order to gain access to
SAWPA's regional waste pipeline that transports certain municipal and industrial waste products
past the river to a treatment plant near the Pacific Ocean. Since then, additional SAWPA projects
have extended and connected facilities in the San Jacinto Basin to facilities elsewhere in the
Santa Ana River watershed. Lake Elsinore, once a terminal water reservoir in EMWD'’s area,
now receives more treated water from within the San Jacinto region and occasionally spills into a
creek that flows to tributaries of the Santa Ana River.

Nearby, in northern San Diego County and western Riverside County, local water districts
and the U.S. Marine Corps base at Camp Pendleton have collaborated on a program that uses
treated water that originates from Murrieta Creek (which flows inland and expires in the desert)
to recharge groundwater basins and supplement surface flows in the upper reaches of the Santa
Margarita River (which flows out to the Pacific Ocean). In both of these cases, human actions
have created water resource connections between basins that were, as recently as 20 years ago,
not regarded as parts of the same watershed.

Boundaries are multiple, overlapping, and often contested because people experience and
attempt to deal with a host of problems and opportunities that vary in scale from the local to the
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regional. Drawing boundariesis the first step in determining who decides and how and with what
effects. Different boundaries imply different decision makers and different effects.

Just aslocal communities and jurisdictions acting alone often cannot effectively deal with
problems that extend beyond their borders, centralizing watershed decision making at the
watershed level always bears the risk of overlooking or undervaluing local impacts. Ingram et
al. (1984 326) cautioned, “It is important to look at consequences from a particularized or
localized perspective as well as basinwide. Despite the fact that physical scientists describe river
basins as general, interconnected systems, the experience of impacts is often discrete and
localized.” In localized settings, decisions about water resources are also decisions about the
nature, strength, and future of communities. “Water still symbolizes such values as opportunity,
security and self-determination.... Control over it signals social organization and political
power.... Strong communities are able to hold on to their water and put it to work. Communities
that lose control over water probably will fail in trying to control much else of importance.”
(Ingram, 1990: 5).

Centering authority at the watershed level, as advocates of integrated watershed management
would like means that non-local communities of interest will be involved in decision making
about a particular place. As Bates et al. (1993) recount:

As illustrated by the fate of Owens Valley and Mono Lake, traditionally little or

no consideration has been give to the adverse effects of transbasin diversions on
the so-called ‘basin of origin.” Those effects can be substantial, both
economically (lost jobs, property taxes, and opportunities for future development)
and environmentally (destruction of fisheries, riparian vegetation, and the wildlife
that depend on it for shelter and food). The people whose demands are
responsible for the diversions typically are unaware of these costs. Los Angeles is
a good example: How can one water user among several million identify distant
impacts in the Owens Valley when turning on a faucet or filling a pool? (Bates et
al., 1993: 140).

The local Owens Valley residents would have used and managed the valley and its water
resources very differently if they had not been bought out and overrun by Los Angeles.
The Owens Valley tragedy might be seen as the result of a non-local community of interest
deciding what would be the “best use” of a particular watershed. Almost everyone, including
Bates et al., who support watershed level decision making, expresses justifiable outrage over the
Owens Valley. And, yet, advocates of integrated watershed management fail to acknowledge that
centering decision making at the watershed level will almost certainly guarantee Owens Valley
types of tragedies.

Advocates of integrated watershed management focus on the watershed boundary. If that
boundary can be identified and drawn, and if decisions can be made at that boundary level, then
presumably most watershed problems can be adequately addressed. Yet, this logic directly
contradicts the experiences and choices of water users. Left on their own, water users define and
redefine multiple boundaries dealing with water allocation and usage. Boundaries encompass
specific communities of interest and specific problems and challenges. No single boundary can
adequately capture the diversity of interests, problems, and opportunities in a watershed. Choices
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about water and land resources are ultimately value choices that involve distinct local
communities of interest even in the interdependent context of a shared resource.

Collective Decision Making

Boundaries directly raises the issue of who will make decisions and how. Any such decision
making arrangement raises political problems. All institutional structures for water resource
decision making “are likely to have different policy orientations. They are also likely to vary in
their accessibility and responsiveness to particular interests, their capacity to generate the
appropriate flow of information, and their preference for certain problem solutions” (Ingram et
al., 1984: 328). The choice of decision making arrangements is thus a political choice, as is the
choice of watershed boundaries.

Decision making arrangements has been an issue of little concern for many of the
contributors to the watershed management literature. Since many of them are not political
scientists, we can understand why they would not spend much time and effort contemplating it.
But the question is ultimately unavoidable, and in our view the watershed management literature
has not answered it particularly well.

When the issue of collective decision making is addressed, two answers are most commonly
given — consensus and elite decision making. In any consideration of consensus as a decision-
making process for watersheds, there is the closely related (one might even say antecedent)
guestion of consensus among whom. Bates et al. (1993) provide some of the strongest
statements for the viewpoint theveryone affected by or affecting a water resource, whether
located within the watershed or not. They refer to “the whole community” for any given water
resource.

The essential importance of water places a special value on the manner in which
decisions are made respecting its use and availability. The whole community
must be considered in those decisions, and all interests must have a meaningful
opportunity to participate (Bates et al., 1993: 182).

Bates et al. (1993: 8-9) state clearly their view, for example, that everyone from Southern
California to eastern Nebraska is affected by Denver’s transport of water from the Western
Slope, and that therefore decisions about Denver’s water use should be made with input from
“Tucson, Albuquerque, Las Vegas, Reno, Boise, Colorado Springs, and Salt Lake City.”

In practical settings, large-scale, consensus-based decision making has led to gridlock, a
“something for everyone” form of distributive policy (see Milon, Kiker, and Lee, 1998, for an
account of those results in the Everglades Restoration Project), and exhaustion. Stream
adjudications in several western states, such as Arizona and New Mexico, are based on a form of
consensus decision making. Hundreds of water appropriators bargain and negotiate with one
another in the shadow of a court, searching for agreement on water rights and water allocations.
The adjudications often last several decades and end, not with a comprehensive settlement, but
with parties withdrawing or abandoning their claims, state and federal agencies making side
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payments to some parties to remove them from the adjudication, and ultimately some form of a
settlement imposed by alegidature, or agreed upon by the remaining parties.

Bates et al. (1993: 3) describe current western water policy as “a Gordian knot.” Yet it
seems a reasonable question to pose whether the meaningful involvement of the interests of
every person or group that affects or is affected by a watershed, even those separated by distance
and time, would combine with the requirement of consensus-based decision making in such a
way as to cut the Gordian knot or pull it even tighter.

Elite decision making has also been given some consideration. Integrated watershed
management has been likened to a restoration of rational planning (Walther, 1987: 440), a form
of decision making in which expert elites draw together information about all alternatives in
order to reach reasoned conclusions about which choices will best serve social goals. At the risk
of belaboring what will seem instantly obvious to most political scientists, we note briefly that
criticisms leveled at this approach include: (1) it unjustifiably presumes that social goals are
known with some precision and remain constant over the relevant period (Milon, Kiker, and Lee,
1998); (2) it also unjustifiably presumes that the number of social goals to be pursued is limited
and that those goals do not contradict one another (O’'Toole, 1993); and (3) it places
unreasonably high information demands upon the decision makers, who must comprehend
everything from land use planning to biological systems and their responses to economic and
political dynamics (Newson, 1997: 311). Ultimately, the search for a more “rational” decision
making structure may be a misguided search for a sort of bloodless organization.

Furthermore, (to belabor another point) any non-consensus based type of decision making,
such as elite rule, may result in the exploitation or oppression of underrepresented or minority
interests. Jacobs (1978) vividly recounts the tragic tale of how watershed planning in the Rio
Grande systematically worked to the detriment of an “inconvenient” minority of native Latino
and Indian farmers in the Espanola valley north of Santa Fe. Despite procedural guarantees of
public hearings and participation, regional watershed planning for the Rio Grande became in
effect “top-down planning.” The endeavor to make decisions for and about the watershed as a
whole led to the diminution of the effects on one or more small (and relatively powerless)
subwatershed communities.

All collective decision making arrangements exhibit different combinations of strengths and
weaknesses. Consensus protects individual rights and values from being overrun by a group, but
decision making costs may be exorbitant. Elite decision making may substantially reduce
decision making costs, but at the expense of individuals rights and values. These tradeoffs stem
from the inherent tension between individuals and communities, and thus cannot be avoided.
However, the weaknesses of each type of decision making can be somewhat ameliorated through
the use of different combinations of decision making arrangements. For instance, consensus
decision making can be limited by a decision rule that forces a choice if consensus cannot be
reached. Minority interests may be protected in an elite decision making process by providing
avenues of appeal.

In the watersheds that we examined, different decision making arrangements were used in
different settings. In no watershed was a single type of decision making used. For instance, in
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Colorado, consensus is the primary method of decision making concerning the development,
ateration, and transfer of water rights covered by the prior appropriation doctrine. If awater
appropriator wants to acquire a new water right, or change an existing water right, he or shefiles
an application announcing such an intention with awater court. The application is widely
publicized and all water rights holders in the watershed are invited to challenge the application.
The applicant and challengers work with a water referee, who is an employee of the court, to
settle their differences and achieve consensus concerning the contested water rights. (Water
rights holders who do not openly challenge the application are assumed to consent to it.) If
consensus is achieved, the applicant and challengers devise their own agreement, which is
decreed by the court. If no consensusis achieved, atrial is held before awater judge. Water
courts are similar to courts of equity, and therefore, the judge attempts to build a consensus
agreement. If that is not possible, the judge issues a decree, which may be appealed to the
Colorado Supreme Couirt.

In California, water appropriatorsin anumber of watersheds have used a combination of
consensus and judicial decision making to define groundwater rights (Blomquist 1992). Water
usersin the Mojave River watershed, including municipalities, ranchers, and industries, have
used a combination of an overlapping jurisdiction (the Mojave Water Agency, which includes
the entire watershed and more) and a court adjudication to handle allocation and augmentation of
water supplies, while deferring primarily to state and federal agencies to rule making and
enforcement regarding environmental protection.

In the San Juan Creek watershed, water users and their communities have established a
combination of overlapping and interlocked decision-making arrangements that include five
special-purpose districts, three joint-powers agencies, and an advisory committee with
representatives from the municipalities and the largest private land owner within the watershed.

In the San Gabriel and Santa Ana River watersheds, each of which is plainly divided by
topography and hydrogeol ogy into upper (inland) and lower (coastal) subwatershed areas, multi-
member "watermasters' composed of upper and lower area representatives have for decades
overseen the administration of agreements about the upstream-downstream allocation of water
supply. The Santa Ana River watershed also features aformal joint-powers watershed authority
and an informal "watershed group” composed of individuals from amix of public jurisdictions
and private organizations. In the San Gabriel River watershed, alower-area special district was
created to fund and manage groundwater replenishment, and an upper-area water quality
authority was established to coordinate the response to serious groundwater
contamination problems found there.

Advocates of integrated watershed management make the mistake of assuming that
integration requires a single type of decision making rule, or aggregation rule. Relying upon a
single type of decision making makes for afragile form of governance in which conflict among
competing interests and values cannot be adequately addressed. In any watershed in the real
world, each such aggregation rule will open opportunities for some individuals or groups to
ignore, exploit, or oppress others. When the watershed is reconceived as a political unit,
fundamental questions of political theory return to be debated and decided once again in this new
setting—what will it be, a Rousseauian community or a Madisonian compound republic?
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In the watersheds we have examined, and in most others of which we are aware, the water
users are opting for the latter. In a study of intergovernmental arrangements for deciding upon
and implementing alternatives for wastewater treatment, O’'Toole (1993) observed that the
governance issue of community autonomy was itself one of the values with which participants
were concerned, along with the management issues of efficiency and regulatory compliance.

In addition to some sort of identity-based concern for autonomy for its own sake, there may
be a pragmatic political calculus at work that recognizes the uncertainty and surprise inherent in
resource management (Walters, 1986). In a changeable ecosystem nested within a changeable
social, political, and economic setting, where multiple values are mingled with multiple
constraints, one can never really be sure whether one’s position today will prevail tomorrow: in a
physical or cultural or regulatory context, any group can be “downstream” sometime. The
Rawlsian bargain under those circumstances may be to be part of a community that has to be
recognized and reckoned with, rather than to be just one contributorviaxtivater shed.

Watershed Management

Boundary definition and collective choices implicate another issue — the authority and
activity of watershed arrangements. What will an integrated watershed manager do? Like the
issue of boundaries and collective choice, it has not been adequately addressed in the integrated
watershed management literature. The watershed authority will, presumably, have the ability to
engage in a wide variety of collective choice and operational level activities. Collective choice
activities would include promulgating rules, defining property rights, enforcing those rules and
rights, levying taxes to pay for its activities, and so forth. Operational level activities would
include allocating water, restoring riparian habitat, engaging in water purification, and so forth.
What is important is not so much the specific collective choice and operation level activities, but
that they are integrated. That is, the activities of the authority should reflect the
interconnectedness of the watershed.

The ability of a large bureaucracy to effectively and comprehensively engage in and
coordinate a multitude of activities has suffered sustained criticism from public administration
theorists and political scientists for more than five decades (Simon 1954; Knott and Miller 1987;
Chisholm, 1989, Miller 1992). Organizational integration has its own costs of internal
coordination and communication, information distortion, control losses, and the like, described
in the political economy literature on bureaucratic pathologies. The costs of integration on the
scale of a watershed may be quite substantial, as suggested by Behrman (1993: 11-12):

There was a study made some years ago.... of the Columbia River basin, which is
if anything even more complicated than the South Platte basin. The study looked
for any empirical evidence (and there again, the control is very fractured) that a
unified control system would produce superior results compared to the existing
system, which is very similar to the South Platte. The conclusion was that there
was no evidence that it would be superior. The unified system, by bringing in
bureaucratic control, creates unanticipated results that are not all that favorable.
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In Arizona, California, and Colorado, we uncovered no instances of large, comprehensive
bureaucracies armed with extensive authority to manage and engage in awide variety of
activities. Quite to the contrary, water appropriators explicitly chose not to center all water
activitiesin asingle agency. In Arizona, which is the most centralized of the three states, specific
limitations were placed on the authority that the Arizona Department of Water Resources
(ADWR) could exercise when it wasfirst created in 1980. ADWR was granted the authority to
only govern groundwater, and in governing groundwater, it was only allowed to manage and
regulate demand for water, it was not alowed to develop and manage supplies of water.

In Colorado, water appropriators have repeatedly acted to limit extending the authority of the
State Water Engineer and the Division Engineers. For instance, consideration was given to
granting division engineers the authority to act as water referees within water courts. Water
appropriators adamantly opposed such an idea and insisted on referees who would be
independent of the state and division engineers and who would be employees of the courts.

Also, in 1969, when the State Engineer began exercising his newly granted rule making
authority, appropriators challenged each rule in water court. Conflict was so intense that several
cases ended before the Supreme Court. The Supreme Court imposed a set of procedural rules on
the State Engineer. Furthermore, the State Engineer has adopted rule making proceduresin
which appropriators are actively involved in defining the rules, and the final rules are
automatically brought before awater court for vetting. Water appropriators, who exercise
considerable authority in the context of water courts, were able to bring the State Engineer’s rule
making authority within the purview of the water courts.

When faced with choices concerning the creation of forms of water management authority,
citizens in Arizona, California, and Colorado often refused to centralize decision making within
a single entity. Rather, management authority is divided among numerous organizations.

What explanation can be given of the motivations and choices of these water users in crafting
such complicated and multi-layered arrangements? A political science explanation can be
constructed to provide an understandable account. It would draw heavily upon the literature on
local public economies that has emerged to explain complex polycentric systems such as the
governance of metropolitan areas in the absence of a metropolitan government (U.S. ACIR,
1987; U.S. ACIR, 1988; Oakerson, 1999). The most important components of such a “public
economies” explanation would be the provision-production distinction, specialization, economies
and diseconomies of scale, and coordination versus hierarchy.

In all social settings—from households to watersheds—decisions about provision of desired
resources, goods, and services may be made without actually engaging in the production of those
desired resources, goods, and services. Members of a household decide how (and how much)
they will obtain of the necessities and conveniences of life—housing, food, schooling,
entertainment—but they do not necessarily produce their own housing, their own food, their own
schooling, or all of their own entertainment. Similarly, a community of individuals may
organize a town, a water district, or a Web page and decide what services they want to receive,
what forms and amounts of revenue they will contribute, what content they want to disseminate,
and so forth. These are provision decisions. They do not imply that the individuals in the
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community will actually police the streets, construct wells or pipes, or make the home page; they
may choose to procure any or all of those services from other individuals or organizations that
produce them (Oakerson 1999).

In awatershed, the provision-production distinction can help to explain some of the number
and variety of organizations that exist when water users create those organizations themselves.
Asin the watersheds described here, there may be afew organizations that produce water from
large-scale projects, but alarge number of smaller organizations that decide how much they want
to receive and pay for relative to other water sources to which they may have access. A group of
pumpers who share the same groundwater basin may decide to establish a replenishment
program, but they may choose to contract with an agency that operates flood control facilities to
use those facilities for water conservation rather than construct and operate their own. Many of
the organizations described in the cases here were primarily providers, representing or
organizing smaller communities of individuals and then entering into contractual or other
arrangements with producers of water supplies, flood control, contamination remediation, etc.
Classifying the organizations within a watershed into provider and producer categories can help
to begin sorting out the arrangements among them, making a different kind of sense out of what
may appear at first blush to be mere fragmentation.

The distinction between provision and production brings into view the concept of functional
specialization. There may be, and often are, advantages in organizing activities by taking
advantage of specialization. Operating physical facilities such as damsis atask that could be
undertaken by the same agency that also contracts for water supplies, monitors water quality, and
sets groundwater production targets for every basin within awatershed, but it certainly does not
have to be. There may even be good reasons for having a separate organization perform that
task—or for that matter, a separate organization performing each of the tasks in that short list. In
the watersheds described in this paper, water users appear to have made deliberate choices in
both directions—sometimes adding a new function to the portfolio of an existing organization
(e.g., having the county flood control district operate the sea-water barrier in the San Gabriel
watershed), other times creating a new organization (e.g., a joint-powers agency to organize and
finance contamination remediation efforts in the Main San Gabriel Basin).

The choice about whether to add another organization or increase the responsibilities of an
existing one will depend upon matters such as the skills required for the function, the resources
available within existing organizations, the costs of coordination if a new organization is created,
and the political issues of governance and control. There is not a single answer that fits all
situations. When watershed management occurs from the ground up, it is to be expected that
water users will create some single-function entities and other multiple-function ones based on
considerations such as these. Their choices do not necessarily reflect hapless fragmentation or
rampant duplication; indeed, when organizations truly specialize, they are not duplicates
(Oakerson and Parks 1988).

The other concept that follows closely with those of specialization and the distinction
between provision and production is that of scale. Some activities are less costly and more
efficient if organized on a large scale. Others exhibit diseconomies of scale, becoming
inefficient or cumbersome when too many people or too diverse a set of interests is involved.
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It might well represent wasteful duplication if each municipality in awatershed such asthose in
southern California had built its own aqueduct to the Colorado River or to northern California,
because such afacility exhibits significant economies of scale. Instead, municipalitiesin
southern California chose to either join the regional Metropolitan Water District, or to contract
with the state for access to its State Water Project. These arrangements allowed local
communities to take advantage of scale economies.

In addition to drawing upon alocal public economies argument, the explanation for water
users crafting complex multi-organizational governing arrangements would also draw upon the
arguments made in the previous two sections. A watershed may be a single, interrelated physical
system, but it places people in distinctly different positions. Some will be downstream, others
up. Some may overlie a capacious and easily replenished groundwater basin, others will not.
Some may reside adjacent to wetlands or riparian habitat that others wish to see preserved.

Some may be at risk from contamination while others enjoy relatively pristine water. Within this
single physical system isamore complicated socia one.

Overlay upon those differences among people’s situations within a watershed the myriad
other distinctions that come from the broader social, economic, and cultural setting within which
the watershed is found. Distinctions of wealth, ethnicity, religion, occupation, social status and
the like too will exist among and between watershed residents and the groups or communities
with which they identify. When water users create water resource management institutions, they
tend to organize at least some of those entities around communities of interest. Their
communities of interest may be defined by their physical position in the watershed, by their
identity in the larger social system, or (most likely) a mixture of both. The result is that water
users draw multiple boundaries to reflect their differing positions.

Furthermore, decision making processes vary within and among different organizational
arrangements. Consensus building, super-majority voting rules, simple majority voting rules, and
judicial decisions are combined and nested, allowing for both conflict resolution and final
decisions to be made.

Conclusion

The study of watershed management is controversial. Controversy has centered on issues of
reform. Advocates of integrated watershed management respond to watershed problems by
pressing for consolidation of sub-watershed organizations, the creation of a watershed level
authority, and the granting of broad and sweeping powers to such an authority. Even though
integrated watershed management has been advocated in one form or another for the past 25
years, elected officials and citizens have rarely adopted such an approach. Invariably, citizens
have instead opted to create multiple overlapping organizations that exercise limited powers and
that use different types of collective choice procedures when dealing with water.

The integrated watershed management literature cannot account for such complexity and
diversity in governing arrangements. Instead, the integrated watershed management literature
critiqgues such practices, although the critiques are not grounded in empirical evidence, and then
proposes institutional arrangements that do not fit easily with existing conditions and practices.
What is sorely needed if we are to improve the governance and management of watersheds is an
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empirically grounded explanation that both accounts for existing governing practices and that
can prescribe reforms to address pressing watershed problems. In this paper, we sketched out a
political science explanation of existing watershed management practices. Political scientists,
however, have much more to do and to learn from the real world in order to be helpful in
understanding, explaining, and perhaps even providing some advice about watershed
management. A better understanding of inter-organizational and intergovernmental
arrangements, including especially federalism and systems of separated and shared powers, is
still needed. A better understanding of non-governmental governance arrangements is needed,
too, since water (and probably other natural) resource arrangements seem often to begin with
groups, associations, cooperatives, and a variety of forums that have no formal governmental
recognition or existence but nevertheless provide essential governance functions. The systems
devised in the real world for the management of natural resources may have alot to teach us
about the enduring questions of who governs, and how.
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