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Foreword 

The Lyndon B. Johnson School of Public Affairs has established interdisciplinary research 
on policy problems as the core of its educational program. A major part of this program is the 
nine-month policy research project, in the course of which two or three faculty members from 
different disciplines direct the research of ten to twenty-five graduate students of diverse 
backgrounds on a policy issue of concern to a government agency. This "client orientation" brings 
the students face to face with administrators, legislators, and other officials active in the policy 
process and demonstrates that research in a policy environment demands special talents. It also 
illuminates the occasional difficulties of relating research findings to the world of political realities. 

This report on environmental risk management in Texas is the result of a policy research 
project conducted in 1993-94 under a grant from the Lower Colorado River Authority and the 
Texas Parks and Wildlife Department These two organiz.ations along with the Texas Water 
Commission are currently working together to develop a policy framework for water in Texas. 
Once completed, the framework will be submitted to the general public and the legislature for 
modification and approval in 1995. This report summarizes approaches used by other states to 
assess past and ongoing efforts in Texas. 

The curriculum of the LBJ School is intended not only to develop effective public servants 
but also to produce research that will enlighten and inform those already engaged in the policy 
process. The project that resulted in this report has helped to accomplish the first task; it is our 
hope and expectation that the report itself will contribute to the second. 

Finally, it should be noted that neither the LBJ School nor The University of Texas at 
Austin necessarily endorses the views or findings of this study. 
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Section 1. 

Overview of Water Planning in Texas and Selected States 





Chapter 1. 

Introduction 

In Texas as in other states across the nation, traditional approaches to water planning are 
coming increasingly under fire. Old conflicts between cities and irrigators, between water-rich and 
water-poor areas, or among other water users are exacerbated by population growth and 
redistribution and by our new understanding of environmental needs for water. However, legal, 
regulatory, and political barriers impede the desire to create new mechanisms for addressing these 
critical issues. To incorporate environmental concerns into water planning, other states are looking 
to innovative approaches to water allocation and water development, as well as limiting water use 
and including the public in decision-making. 

The three primary state agencies responsible for water resources in Texas are the Texas 
Water Development Board (1WDB), the Texas Natural Resource Conservation Commission 
(1NRCC), and the Texas Parks and Wildlife Department (fPWD). While these agencies have 
quite distinct mandates, and at times conflicting interests, they share the view that a more 
coordinated process is needed for the management of the state's water resources. Together, these 
agencies have initiated a so-called consensus water plan to promote coordinated management of the 
state's water resources and to resolve more effectively conflicts over competing water uses. This 
report is intended to support the agencies in this process by reviewing innovations in other states 
and identifying incentives and barriers to adopting those innovations in Texas. 

Traditional water planning is based on developing adequate supplies to meet growing 
demands so as not to stifle economic growth. Because of increasing concerns about the impacts of 
growth, many are now questioning whether the state's overriding principle for water planning 
should be to ensure a sufficient supply to meet projected growth or whether, instead, greater 
reliance should be placed on improved water management techniques to control the need for new 
supplies. 

An additional concern about the state's ability to sustain its traditional approach to water 
planning is the fact that new sites for water development projects are becoming scarcer and barriers 
to new projects are increasing. Obtaining a permit for a traditional water development project has 
become more costly and time-consuming and faces greater environmental and legal challenges. In 
the future, more emphasis will have to be placed on developing alternative ways of meeting 
demand, which can include investing in conservation strategies and other alternative methods of 
supply, including conjunctive management of surface water and groundwater, water transfer, and 
changes to water allocation permits. 

However, for Texas to incorporate uses of water for environmental or public purposes into 
water planning, the state will have to address the many legal, regulatory, and political barriers. At 
present, Texas is not in a position to incorporate ecological needs into water planning, despite the 
fact that state agencies have developed extensive information about the minimum levels of inflows 
to bays and estuaries and instream flows within rivers and streams necessary to protect plants and 
wildlife. One of the main barriers is that there are numerous entities with jurisdiction over surface 
waters and no one agency with overriding authority. Therefore, it is difficult to implement 
requirements for minimum levels of flow. Other barriers have to do with the lack of groundwater 
regulation and the limited ability of the state to restrict surface water use. 
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. . If Texas is to make a con;unitment to ~g water for environmental or public purposes, 
1t will have to address these bamers, many of which are discussed in more detail below. 

Consensus Water Planning 

The agreement among the three Texas agencies to work together on the state's water plan 
reflects their desire to move away from water supply development and towards water management 
within the constraints of present water policy. The mission statement of the consensus planning 
process initiated in 1993 by the three state agencies is, in part, as follows. 

"To promote coordinated policy, planning, regulation, management, and wise use of the 
state's water resources and to minimize or avoid any needless and unproductive conflict in the 
management of such resources, the state water agencies ... shall develop and implement an 
ongoing consensus planning and policy process to provide for the preservation, conservation, 
management, and development of the state's water resources." 

The consensus planning partners have delineated the following five goals they hope to 
achieve by December 1994, after which they intend to support an ongoing, consensus-building 
process: 

• Identification of water quality management strategies for use in formulating water quality 
policy initiatives. Among these strategies could be a more holistic approach to water 
quality protection that would integrate considerations of water use and water quality. 

• Development of consensus-based population and water demand forecasts which would 
consider water conservation and other demand management practices. 

• Development of policy guidance for identifying and quantifying the ecological water needs 
for inflows into bays and estuaries and for instream flows within Texas rivers and streams 
and development of strategies for protection and maintenance of ecological water needs. 

• Evaluation of the planning, socioeconomic, environmental, and legal issues relevant to 
consideration of interbasin water transfers. 

• Review of the format, content, and purpose of the Texas Water Plan. 

Together these goals reflect the primary concerns in the mid-1990s about water planning in the 
state, which include the lack of statewide coordination of planning or data collection; the absence of 
a state policy or set of goals for water conservation; and the need for improved responses to 
conflicts over groundwater management and water development projects. 

On behalf of the Texas Parks and Wildlife Department and the Lower Colorado River 
Authority, 13 students at the LBJ School conducted research on the critical legal, political, and 
regulatory issues facing the Texas water agencies in the 1990s. A second task has been to evaluate 
the benefits to be gained from consensus-building mechanisms, as well as the obstacles, in light of 
experiences in other states and our assessment of current conditions in Texas. 

The report is organized as follows: Chapter 2 considers water planning in Texas, including 
its history and more detail about present efforts; Chapter 3 describes the legal and political context 
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within which the plans are being made and discusses ways in which planning may be limited; 
Chapter 4 describes planning procedures and environmental water use in several other states; and 
Chapter 5 draws lessons from those other states for Texas. Water law and water planning for each 
of these states is examined in detail in Section 2. Ultimately, Texas will have to follow the lead of 
these other states in passing legislation that mandates planning and water resource management; 
until that occurs, however, elaboration of the present attempts to build a "consensual" water 
planning process holds some hope for moving Texas towards sound water policy. 
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Chapter2. 

Water Planning in Texas 

Samuel Clemens aptly summarized the politics surrounding water issues in Texas when he 
said, "Whiskey is for drinking and water is for fighting." In a state where vast areas receive less 
than 20 inches of rainfall annually, it is easy to see why there might be fights. In this state of 
rugged individualists, where "water still symbolizes such values as opportunity, security, and self
determination" (Ingram, 1990, p. 5), it should come as no surprise that any attempt to regulate the 
use of water, especially groundwater, has been fraught with conflict 

Yet as the population of the state has grown and changed, the need for some kind of 
planning, if not regulation, has become increasingly apparent In some areas, there is not enough 
water for all the present users; in many others, even a brief drought will cause hardship. Although 
early efforts focused on developing available water resources, people now recognize that it may no 
longer be possible to continue mining, or using up, those resources. In many other states, and 
perhaps even in Texas, the focus has shifted from development to management of water resources. 
At the same time, we have begun to understand the importance of water conservation and of 
reserving at least some water for so-called environmental uses, such as preserving the flow in 
rivers and streams. 

By 1993, Texas had two new water planning efforts underway, both of which attempted to 
incorporate the new goals of conservation and environmental uses while still meeting the needs of 
traditional water users for drinking, irrigation, and industrial purposes. This chapter describes 
those efforts as well as earlier efforts at planning and the changing nature and purpose of water 
planning in Texas. Chapter 3 discusses the legal and political framework within which these new 
planning efforts must be undertaken. The Appendix provides a more detailed chronology of events 
in Texas water policy and planning. 

State Water Plans 

The Texas drought that began in 1950 was one of the most severe in history. It lasted until 
1957, and 1954 and 1956 were two of the driest years on record. The ranges of West and Central 
Texas were bare, water in stock tanks evaporated, and running streams went dry. Many cities and 
towns were unable to supply water to their residents. The drought ended with heavy rains and 
severe floods. 

In response to the lessons learned during the drought, in 1957 the Texas Legislature created 
a fund to aid local communities in developing water supplies. The TWDB was established to 
administer the fund. That year Texas voters approved a constitutional amendment authorizing 
$200 million in bonds for the Water Development Fund and administrative powers for 1WDB. 

_ In 1957 the legislature also passed the Texas Water Planning Act, which mandated 
statewide water planning. This statute emphasized long-term planning, requiring that all demands 
projected for a basin of origin be satisfied for a 50-year horizon. The state water plan was an 
advisory document, intended to provide guidance in permit proceedings but without the status of 
law. As the state auditor recently pointed out, the plan does not address the responsibilities of 
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other state and local agencies concerned with water, and there is no provision requiring other 
agencies to follow its recommendation (Office of the State Auditor, 1993). 

Only four water plans have been adopted by the legislature as official policy-the plans of 
1961, 1969, 1984, and 1990. By 1983, the legislature had adopted all previous water plan 
amendments. Early plans were almost entirely concerned with the development of water supply. 
The 1984 plan departed from this to include new initiatives concerning conservation, environment, 
groundwater, pollution, and related financing mechanisms. As a result, in 1985, constitutional 
amendments authorized bonds to assist local governments in improving water quality as well as 
water development 

The 1990 water plan, preparation of which began in 1987, further developed the concept of 
comprehensive management of the state's water resources. It contained sections dealing with 
planning concepts, plans to meet water resources needs, policy issues, and recommendations. It 
was intended to be a flexible guide that helped identify alternative approaches to the management of 
the state's water resources. Water for Texas: Today and Tomorrow, issued by 1WDB in 
December 1990, was adopted by the state legislature as the official water plan for the state. 

The goal of the plan is to "provide a continuing comprehensive assessment of the current 
and future status of water-related resources within the state and to provide workable strategies that 
will guide state policy for the development, management, conservation, and protection of the 
state's water resources. The Water Plan also identifies and considers the public and private 
interests and institutions of the entire state, gives appropriate attention to environmental factors, 
and promotes economic welfare." Finally, the plan directs public and private institutions to 
provide sufficient quantities of quality water, to protect both the quantity and quality of the water, 
and to protect human life and property from the impact of flooding where feasible. 

After it adopted Water for Texas, lWDB recommended that the state plan be reviewed 
biennially. In 1991, the 72nd Texas Legislature passed Senate Bill 449, which amends Section 
16.056(a) of the Texas Water Code, to provide for this review. To fulfill the requirements of this 
law, TWDB conducts a major revision of the water plan every four years with a less 
comprehensive review every two years. 

The 1992 update to the plan contains several policy recommendations regarding financing, 
management, conservation, environmental concerns, and planning coordination related to water 
resources. It recommends a process in which the TWDB, the Texas Water Commission (now 
TNRCC), and the TPWD, in consultation with state leaders, other appropriate agencies and 
commissions, and the public, will "cooperatively assess and plan for key water issues facing 
Texas." The agencies should then "support the mutually-derived planning findings and 
recommendations, where feasible, before regulatory proceedings," and coordinate their programs. 
In addition, the state auditor's office recommended in 1993 that "the legislature should establish a 
coordinating council composed of state agencies with water resource management responsibilities 
to build consensus on statewide policies and goals" (Office of the State Auditor, 1993). These 
recommendations are the basis for the "consensus water plan" that is the subject of this report. 
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Changing Goals for Water Management 

As noted, the severe drought of the mid-1950s made Texans realize that they needed a way 
to make the water supply more certain for both urban and rural users. The growth that Texas 
experienced in the three decades following also created demand for "development" of water 
resources; that is, projects that would make water more readily available for human use. Dozens of 
major reservoirs and water projects were built, although many of the later projects were 
surrounded by controversies questioning their need, cost, and environmental consequences. 
Today, Texas has more than 185 dams and reservoirs (Texas Almanac, 1992). 

As the brief history of planning in the previous section suggested, people hardly thought 
that a time would come when it would no longer be possible just to build another dam or some 
similar project in order to increase the availability of usable water. And, indeed, even into the 
1980s many people, including engineering firms, financiers, local politicians, and special water 
districts, continued to support policies that encouraged increased demand for water. But the 
economic bust brought on by the precipitate decline in the price of oil created problems in the water 
industry as well. As we shall see in Chapter 3, many water utilities depended upon growth in the 
number of consumers in order to pay their bills; as population growth slowed in mid-decade, they 
found themselves in trouble. The basis was laid for a debate about the value of growth and about 
the role of water in supporting or retarding growth. 

One faction believed that the state must provide as much water as needed to meet 
projections for state population growth. 1WDB, municipal utility districts (MUDs), river 
authorities, chambers of commerce, and real estate and development interests supported this point 
of view. For the most part, this policy constituted a business-as-usual approach, focusing on 
development goals rather than needs. It argued that the state should be in the business of meeting 
the current and future needs of its citizens, businesses, and new residents. It opposed centralized 
water planning and counted on market forces to ensure that resources would not be abused or 
exhausted. Growth management should come only at the local level and should, in any case, not be 
used to limit growth (House Study Group, 1982). 

Environmentalists and some farmers promoted an alternative view. They pushed for 
rational allocation and full use of water resources, arguing that sufficient supplies of water had 
been developed to meet any future needs. They considered the problem one of distribution rather 
than supply. Growth management, whether through local ordinance or through lack of available 
water, could reduce future harm to the environment caused by the haphazard growth of 
metropolitan areas. In this view, the water "problem" arose not from a lack of developed water 
storage facilities, but rather from a lack of good planning. Planning advocates argued that water 
development policies that continue to subsidize water development and rapid growth will only 
hasten future water shortages. lbey believed that a lack of centralized planning, caused by 
regional political and regulatory rivalries throughout the state, creates fragmented development 
decisions that fail to consider cumulative impacts of projects and resulting developments alongside 
and downstream (House Study Group, 1982). 

This debate has continued unabated into the 1990s. However, some new arguments have 
been brought to bear on the pro-planning side. First, technologies of water conservation have 
improved, making it possible to consider reducing water use with minimum effect to lifestyles. 
Texas enacted a law in 1994 requiring all new construction to use low-flow toilets and showers 
(Texas Health and Safety Code, 372.002). Federal and state agencies offer incentives to use drip 
irrigation, gray water toilets and irrigation, and other means of reducing individual water use. 
Second, better understanding of the ecology of water bodies has made clear the importance of 
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ensurin~ adequate instream flo~. Dams and other impoundments change the ecology of 
eve~g downstream: sometunes they create constant flow in formerly intermittent streams, 
somen.mes they reduce the peak flow, and often they cause siltation. Reduced or altered 
streamtl.ow also affects the bays and estuaries downstream because their ecologies too are 
predicated on a certain amount of freshwater inflow, which is often changed by water development 
projects. Both these factors have added weight to the arguments that Texas should develop a more 
comprehensive approach to managing its water resources. 

Although the debate has often pitted growth against the environment, it is now usually 
phrased in a somewhat different way. Whereas the earlier approach focused on water 
development, the new approach focuses on water resource management Management does not 
necessarily entail reduced use or limitations on growth; instead, it entails planning that takes into 
account both human and environmental needs, especially considering the possibility of future 
droughts and the recognition that water is not a limitless resource. Although Texas has yet to enact 
this new approach to water into law, the idea of water resource management clearly underlies the 
most recent efforts at planning. They are described in the following section. 

Consensus Water Planning 

The 1992 water plan and the 1993 report of the state auditor both recommended that several 
state agencies work together on the next water plan. To implement the multiagency planning 
process, high-ranking representatives of 1WDB, TNRCC, and TPWD began meeting. The 
statement issued by the agencies in June 1993 establishes the mission of the consensus water 
planning process: to ensure the coordinated planning, regulation, management, and wise use of the 
state's water resources and to minimize conflict in the management of such resources. In July 
1993, the agencies entered into a Memorandum of Understanding to work on future state water 
plans together. They set up a Coordination Committee comprising an appointed representative 
from each major water agency to recommend improvements in the state water plan and the planning 
process, perhaps including statutory status for consensus planning. 

Three technical advisory committees, concerning water quality, water demand/drought 
management, and ecological water needs, were also established to provide technical and policy 
recommendations to the Coordination Committee. Each agency nominated outside members for 
each of the advisory committees, including representatives of municipalities, river authorities, 
business, industry, environmental groups, and other interests. The agencies held public meetings 
to obtain additional public input as well. The mechanism is designed to build consensus before 
recommendations are submitted to the Coordination Committee. 

A two-phase approach was adopted to accomplish the goals of the consensus planning 
effort Phase One of the effort is aimed at producing a new set of long-term water demand 
forecasts on which the three agencies can agree. Determining and defining demand, population, 
and growth for water planning purposes is difficult, especially over a period as long as the 50 
years required by the legislature. Indeed, the lack of credibility of the demand forecast undermined 
the effectiveness of previous state water plans. At issue is whether the state should ensure a water 
supply to meet the greatest possible demand, in essence promoting urban-suburban growth and 
increased irrigation, or use conservation and other demand-reducing methods to control the need 
for greater water resources. Phase One of the consensus plan is scheduled for 1993 and 1994. 
Phase Two activities, which include developing specific recommendations and policies based on 
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the forecasts, should occur during 1995 and 1996. Public participation will be invited during 
Phase Two as well. 

Trans-Texas and Interbasin Water Transfer 

A second consensus planning effort is the so-called Trans-Texas project To understand its 
importance, the reader must bear with a bit of background information. The idea of interbasin 
transfer was broached quite early, when the major problem appeared to be distribution (rather than 
supply) of water. Efforts to move water from areas of plenty to area of shortage created any 
number of schemes to transfer water between river basins. Most of these proposals generated 
more heat than action. 

Historically, environmental organizations, fiscal conservatives, and the residents called on 
to provide the water led the opposition to interbasin water transfer proposals. Supporters most 
often included real estate interests, developers, those on the receiving end of the pipe, and 
engineering firms paid to design and build the costly, technically complex projects. 

The law concerning interbasin transfers is unclear. Although the Constitution requires 
1WDB to study the 50-year needs of the area of the water's origin before water development funds 
can be used for such a project, TNRCC is not required to do a 50-year study on permits involving 
interbasin transfers (Texas Constitution, Article III; City of San Antonio v. Texas Water Rights 
Commission, 1966). 

The Water Code also forbids the transfer of water from one basin to another "to the 
prejudice of any person or property situated within the watershed from which the water is 
proposed to be taken or diverted" (Section 11.085, Burges-Glasscock Act). Unfortunately, the 
law does not define "watershed," and there are significant ambiguities in both the scientific and 
legal definitions. For example, in Water for Texas, 'IWDB identifies 15 river basins, while 
scientists often identify several hundred (IWDB, 1990). 

A second area of uncertainty is the meaning of "prejudice" in the statute. Although 
designed to protect current holders of water rights and the future needs of the residents of the basin 
of origin, protection of bays and estuaries, water conservation, and water quality must now also be 
considered. To meet the additional test that a water transfer must be in the public interest (Section 
11.134 ), cost-benefit analysis must cover not only the basin of origin but the receiving basin and 
the rest of the state as well. 

In addition to legal uncertainties, economic and scientific uncertainty about interbasin water 
transfer is great Among the questions people ask about interbasin transfers-questions not yet 
answered in a satisfactory way-are the following: 

1. Who owns the water that would be moved? 

2. Who would do the designing? 

3. Who will buy the water and can they afford to pay what it is worth? 

4. How are ecological needs going to be addressed? Will transferred water be used to fulfill 
the ecological needs of water basins or to promote development? 
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Although previous schemes for interbasin transfer of water never came to fruition, there are new 
reasons for considering such capital-intensive projects. Most potential reservoir sites in Tex~ are 
already developed. Water transfer may be both less ecologically damaging and more economical 
than the development of the remaining, mediocre reservoir sites. If further development of surface 
water is proposed, historical opponents of water transfer may support it as a better alternative than 
reservoirs. Many questions must still be answered, however, regarding the long-term effects, 
economics, and rationale of water transfer. 

In this context, TWDB, 1NRCC, and TPWD are including in their consensus-planning 
process consideration of the Trans-Texas program, a comprehensive water resources planning 
program that will evaluate a range of water management activities for an area containing about one
third of Texas' population. Because the area covered by the proposal includes a large section of 
the coast, the Coastal Coordination Council, established under the guidance of the Texas General 
Land Office to help Texas implement a st.ate-federal coastal zone plan, is also included in the 
planning effort. In addition to reclamation, conservation, and other methods of providing an 
adequate future water supply, the Trans-Texas planners are considering interbasin transfer. For 
most observers, it is the interbasin transfer aspect of the plan that makes it so controversial. 

Trans-Texas planners will study the major water demand centers of Houston, Austin, 
Corpus Christi, and San Antonio, with a strong regional emphasis. Results of the studies will be 
incorporated in subsequent state water plans. The program started with a May 1992 water 
resources planning summit held under the leadership of mayors of Houston, San Antonio, and 
Corpus Christi. This meeting resulted in a consensus among participating state and local officials 
to initiate a coordinated water planning process to identify projected water needs and available 
water supplies in the regions of Texas, and attempt to balance supply and demand in a cost
effective and environmentally responsible manner (Texas Water Development Board, 1993). Local 
river authorities, the Sabine, the Lavaca-Navidad, and the San Antonio respectively in each of 
these three regions, will manage their segments of the study. TWD B is the leader in this effort and 
has provided about $1.3 million in loans for environmental studies. 

The key features of the Trans-Texas Water Program include water conservation, innovative 
water management, environmental water needs, and public participation. The project is designed 
in five phases: 

Phase One - Conceptual water management plans for each study area. 

Phase Two - Feasibility studies of alternatives. 

Phase Three - Preliminary project design and permits. 

Phase Four - Property acquisition and final design. 

Phase Five - Construction, st.art-up, and operation. 

Trans-Texas has the potential to become a mode~ for water ~lanning in Texas. It includes 
federal, state, and local agencies. It considers conservatton and envrronmen~ n~ds on an equal 
footing with supply. It will investigate innovative water mana~em~nt strategies, mcluding water 
reuse, desalinization, groundwater recharge enhancemen~, conJ~Ctlve management of surf ace and 
groundwater, demand management during drou~t, and mterb~m transfers. At prese~t, the 
program is in the beginning st.ages of a ten-year tune frame. It is too early to evaluate its success. 
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Conclusion 

As Texas began to grow, water became even more important than it had been before. 
Public agencies can respond to the growing demand for water in three ways: first, they can do 
nothing and allow the contending parties to confront each other, both in person and in the courts; 
second, they can build facilities to store water to ensure continued availability; and third, they can 
encourage or require conservation, so that existing resources can meet the needs even of a growing 
population. As we shall see, Texas law empowers individuals and provides an incentive, at least 
for senior rights holders, to fight Texas also began to build dams and reservoirs at a great rate. 
Conservation, on the other hand, is a latecomer to the water debate in Texas, although 
policymakers are increasingly impressed with conservation as a means to save money as well as 
water. 

Although building dams, reservoirs, and other impoundments offers a long-term solution 
to providing water for a growing population, it is nevertheless not a permanent solution. The 
population keeps growing-in some areas of Texas, growth exceeded 2.5 percent annually in the 
boom years in the early 1980s (Texas Almanac, 1988, p. 277). Individual demands for water may 
increase. And places to put dams begin to run out: each river can sustain only so many 
impoundments before its flow is diminished. 

Just as these problems began to become too serious to ignore, a new claimant for water 
rights appeared on the scene-so-called environmental uses. Proponents of environmental uses 
argue that the natural ecosystems of the stream as well as downstream bays and estuaries are 
adversely affected when natural streamflow is significantly altered. Thus reserving water for 
instream flow became another issue in the continuing debate about water in Texas. 

When the policy tools for resolving conflicting claims become inadequate, people often call 
for plans. Indeed, Texas has had some form of water planning since the record drought of the 
1950s. But the planning efforts have not always had widespread support and are, at best, guides 
to action rather than mandates. 

In sum, water planning in Texas has just begun to move away from its earlier focus on 
dams and development projects towards more comprehensive management of water as a vital 
resource for economic growth and environmental protection. The two new consensus planning 
efforts reflect the new approach. However, they are taking place in a legal and institutional 
framework that was established in an earlier time - a framework that is not entirely conducive to 
management nor even to planning. Chapter 3 describes the context within which planning must 
occur in Texas. 
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Chapter .3. 

The Context of Planning: 

Water Law and Institutions 

The water plans described in Chapter 2 do not stand alone. They are developed and 
implemented within a larger context The political context is clear: people who have water rights 
want to continue exercising them. The legal context is also clear. Groundwater use is subject to 
virtually no constraints, and surface water rights are assigned according to two principles: first in 
time is first in right, and use it or lose it. Finally, the institutions designed to uphold or exercise 
these rights are also readily described: numerous and fragmented. 

This chapter elaborates on these brief summaries of the context within which the three
agency consensus water planning process is taking place. The first section discusses Texas water 
law, the second reviews the institutional framework for managing and exploiting water, and the 
third reviews ways in which the law and institutions may constrain the consensus water planning 
efforts now under way. 

Water Law 

Much of the Texas Water Code reflects the earlier desire of a western state to attract people 
and provide them with water by developing the state's water resources. Only in the 1980s, when 
the results of unfettered usage caused conflicts of their own, did conservation and ecological 
considerations gain standing in law. The new sections often rest uneasily next to those resulting 
from older concerns. 

The code does not look upon water as simply water. Instead, the code classifies water into 
four categories (Kaiser, 1987, p. 6) and provides separate rules for each category: natural surface 
water, diffused surface water, percolating groundwater, and widerground streams. We will divide 
our discussion more simply into considerations of surface water and groundwater. 

Surface Water 

In Texas, with few exceptions, surface water in rivers and streams has always been public 
property. Under the Texas Water Code, surface water is the property of the state. Rights to use 
surface water are granted by TNRCC. The system of surface water rights operates on two basic 
principles discussed below: "beneficial use" and "prior appropriation." 
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Appropriating Water 

Texas witnessed a variety of schemes to apportion water rights throughout its history. All 
attempted to apportion water as private property, and each represented a step towards greater state 
control of the process. The code now recogniz.es two statutory water rights: the permits issued by 
TNRCC and formal adjudication. Certificates of adjudication confirm rights from any source, such 
as riparian claims or certified filings that have been adjudicated under the Water Rights 
Adjudication Act 

Any appropriation of surface water must meet these requirements: 

1. An intent to appropriate water. 

2. Actual diversion of water from a natural watercourse. 

3. Application of water to a beneficial use. 

The permit system also requires that certain findings be made: 

1. Unappropriated water is available at the source. 

2. Required fees have been paid. 

3. The appropriation is for a beneficial use. 

4. The appropriation does not impair existing water rights. 

5. The appropriation is not detrimental to the public welfare. 

If those findings are made, TNRCC must grant the application and issue the permit (Skillern, 
1993, p. 64). 

Texas surface water law reflects the tension between private property rights and public 
welfare. A water right is a real property, and a holder may dispose of that right together with or 
separately from his land holding (Texas Administrative Code 197.81). A holder must be 
compensated for its value if it is condemned. (Section 11.033). 

Yet the code also requires the state to regulate water to further public welfare, and a 
water right is considered a license to use and enjoy the water but does not entitle the user to 
ownership. This tension is evident in the 1982 Texas Supreme Court Adjudication of the 
Water Rights of the Upper Guadalupe Segment of the Guadalupe River Basin upholding 
the state's right to regulate water on the Upper Guadalupe Segment: "Water rights, like all 
property rights, are subject to such reasonable regulations, as are essential to general 
welfare, and good order of the citizens of the state, to the end that the use of the water by 
one, however absolute and unqualified his right thereto, shall not be injurious to the equal 
privilege of using water from the same source, nor injurious to the rights of the public" 
(Adjudication of the Water Rights of the Upper Guadalupe Segment of the Gualdalupe 
River Basin, 642 S.W.2d. 438). 
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Beneficial Use 

Although the law requires that a water right must be granted only for a beneficial use, such 
uses are broadly defined. Anything except outright waste would probably pass as a possible 
beneficial use, since the courts have never ruled any use to be nonbeneficial. This creates another 
dilemma for state policy makers attempting to plan for public benefit 

The principle of beneficial use establishes a hierarchy of uses for which surface water may 
be appropriated. The Wagstaff Act, passed in 1931, determined that household and municipal uses 
have the highest priority, followed in order by industrial uses, irrigation, mining and mineral 
production, hydroelectric power, navigation, recreation, stock raising, public parks, game 
preserves, and "other beneficial uses" (Texas Water Code Section 11.024 ). In 1985, the 
legislature substituted "bays and estuaries" for "other beneficial uses," but environmental uses still 
rank last. In addition, court rulings have given priority to "prior claim" instead of "beneficial use," 
generally considering water rights as property rights. 

Prior Appropriation 

The principle of prior appropriation establishes a hierarchy among surface water users, 
giving precedence to those whose rights have greater seniority. The Water Code states: "As 
between appropriators, the first in time is the first in right" (HR.0 Report 110, February, 1985, p. 
1). This has been the operating doctrine since 1895. Prior to that a doctrine of riparian rights 
rooted in Spanish law was widely accepted. Under Spanish law, surface water rights belonged to 
the landowner adjacent to the watercourse. 

Known as the "Priority Rule," the "first in time" principle gives the senior permittee the 
right to satisfy his water needs before junior permittees in times of shortage. Every perfected 
permit is ranked by the date of issuance with the oldest being most senior and the youngest most 
junior (Section 11.027). If necessary, the senior may use the entire streamflow. 

There are four major exceptions to this rule: 

1. Reservoirs not exceeding 200 acre feet for domestic and livestock use are exempt from 
permitting. These amounts are not reported to TNRCC, and there is no way of measuring 
the impact of these reservoirs on instream needs or the amount of water available to be 
appropriated. 

2. Municipalities have a superior claim to appropriate water for undefined municipal or 
domestic uses. In fact, cities have rarely invoked this authority granted by the Wagstaff 
Act, preferring to apply for or purchase the water rights they need. 

3. The doctrine of relation-back sets the date of the water right at the time the application is 
filed rather than when the permit is granted. This practice is reserved for large projects 
which take a long time to complete and is granted only to permittees diligent in completing 
the facility. 

4. The futile-call doctrine gives junior permittees access to water if there is not enough water 
in the stream to satisfy the demands of the senior permittee. This principle has not yet been 
invoked in Texas. 
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The Law in Practice 

Texas law provides few incentives to conserve water or to report its use accurately. The 
beneficial use defines the amount of water in an appropriation, and the pennittee is allowed to 
withdraw only that amount of water needed to accomplish the task specified in the permit The law 
requires that the water be applied to that task. Failure to withdraw enough water can result in the 
permittee's loss of a portion of paper water rights-the "use it or lose it" principle. If the permit 
grants more water than is used, the rest is considered unappropriated (Sections 11.047 and 11.025 
of the Water Code). 

However, an important ruling, Lower Colorado River Authority v. Texas Department of 
Water Resources (689 S.W. 2nd 873,882-1984) limited the "use it or lose it" principle. The 
court ruled that the state may not consider permitted but unused water as unappropriated when 
judging the amount of water available for new appropriation. The LCRA decision gave the user 
ten years to perfect the water right After that, the user can lose some part of the rights only 
through cancellation proceedings. 

Use of more than the permitted amount is unlawful and can result in fines. Surplus water 
must be returned to the watercourse (see Sections 11.002, 11.026, and 11.025). 

The unclear interpretation of the law seems to encourage several results. Permittees are 
encouraged to report using the permitted amount of water to protect their rights and avoid fines, but 
the ten-year grace period removes some concern that they might be caught under- or over
reporting. TNRCC has no means of ensuring that reports are accurate or that water is used 
efficiently, and it has no independent means of reporting usage. This makes it more difficult to 
determine water usage and availability accurately. 

The problem of assessing water availability makes water right transfers (and new 
appropriations) more complicated. Excessive paper rights, unused rights, and existing claims 
possibly subject to cancellation for nonuse are all sources of uncertainty and are of particular 
concern to cities, which at present obtain most of the additional water rights they need by transfers. 

The courts have struggled to deal with this problem in the context of property rights. One 
court ruling restricts the junior permit holder to actual consumptive use, recognizing that water 
needs of a user can fluctuate from year to year. Other courts upheld this principle (Texas Water 
Rights Commission v. Wright, 464 S.W. 2nd 642,Tex.1971; In re Contest of City of Eagle Pass, 
680 S.W. 2nd 853 Tex. App. 1984). Yet in another ruling, the consumptive use ruling was 
restricted to water transferred under a transferred certified filing and was rejected when the transfer 
in question involved a water permit (City of Corpus Christi v. Nueces County Water Control and 
Improvement District No. 3, 540 S.W. 2nd 357). Finally, in Bartley v. Sone a court held that 
neither a permit nor a certified filing alone was adequate to claim all of the water in a spring 
regardless of the amount needed for the beneficial use in the permit (527 S.W.2d 754, Tex. Civ. 
App. (1975). 
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Environmental. Uses 

As part of a restructuring of water agencies in 1985, the legislature amended the code to 
require attention in the pennit-granting process to two environmental concerns: conservation and 
the needs of bays and estuaries. 

Before 1985, the tenn "conservation" referred only to the development of water resources 
for beneficial purposes. Today, conservation of water refers both to water quality and efficiency 
of use. Since 1985 applicants must show they will use reasonable diligence to avoid waste and 
achieve water conservation as defined in the code. A pennittee who wastes water through faulty 
design or operation of a waterwork commits a public nuisance. In assessing new pennits, 
TNRCC must take into account water conservation plans of applicants for new pennits (Section 
11.134). The Water Code now defines conservation as "practices, techniques, and technologies 
that will reduce the consumption of water, reduce the loss or waste of water, improve the 
efficiency in the use of water, or increase the recycling and reuse of water so that a water supply is 
made available for future or alternative uses" (see Section 11.002). The code did not require that 
the new standards be applied to existing water pennits but did not close the door to such a 
possibility. 

The amendments to protect bays and estuaries charge TNRCC with measuring the effects 
of water permits upon the productivity of Texas' bays and estuaries. Pennits granted within 200 
miles of the mouth of a river must include provisions for beneficial inflow. Further, the pennit 
must take into account the ecology and effect upon wildlife in the estuary (Section 11.147). 
However, the inflow requirements can be suspended in an emergency after warning the TPWD 
seventy-two hours in advance. Since an emergency is most likely to be a water shortage, the law 
makes it possible to lower freshwater inflows to the estuary when they are needed most. 

The effects upon other fish and wildlife habitats also must be considered in issuing permits 
(Section 11.152). Further, the 1985 amendments require TNRCC to determine the effects of the 
application upon water quality (Section 11.150). 

In sum, surface water in Texas, although theoretically a resource belonging to the people, 
has been appropriated quite extensively to individuals who may, by law, treat the rights as private 
property. Although the legislature added environmental uses to the list of beneficial uses to be 
taken into account in making new appropriations, in many areas the rights of senior holders leave 
little room to incorporate environmental considerations. 

Groundwater 

Water from undergi:ound sources, critical to Texas' water supply, provides about 61 
percent of all the water used for domestic, municipal, industrial, and agricultural purposes. The 
federal government, in general, has regulated the quality of groundwater but not the allocation, 
because English Common Law grants a landowner absolute rights to the water under that property. 
This circumstance has resulted in the ad hoc system that characterizes federal law today. Texas 
also followed English Common Law. Under "Texas Common Law," underground water is 
generally subject to the "absolute right of capture" by the owner of the land above, as long as the 
water is put to "beneficial use" and not "wasted." Under the rule of capture, it is even lawful to 
pump water out from under a neighbor's land as long as the well is on one's own property (HRO 
Report 110, February, 1985, p. 2). 
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There are ~om~ excep
1
tions to the rule ?f. absolute ownership. A landowner cannot drill a 

slant well to tap his neighbors property. Malicious harm, contamination waste subsidence, and 
surface iftjury are subject to regulation. Wells producing more than 100,0oo gallons per day can 
be permitted. 

Section 28.011 of the Water Code may limit absolute ownership by requiring TNRCC to 
"make and enforce rules and regulations for conserving, protecting, preserving, and distributing 
underground water, subterranean, and percolating water located in this state" and to "do all other 
things necessary for these purposes." Some of these actions may intrude upon the owner's rights. 

In the courts, "absolute" has been determined to be absolute regardless of any real 
beneficial use. In the City of Corpus Christi v. Pleasanton (1955), the Texas Supreme Court ruled 
that even though 7 5 percent of the water that the city was pumping out of the Edwards Aquifer into 
the Atascosa River was being lost (wasted) in transit to Corpus Christi to the detriment of the 
people of Pleasanton, 25 percent was reaching the intended destination and was being used, 
thereby providing a beneficial use. This ruling and others tend to support the absolute power of 
the landowner to act without regard to the greater public good or to the injury visited upon other 
water users or the environment. 

The effect of Texas groundwater law is that any landowner has the right to dry up his 
neighbor's well, and the neighbor has no legal remedy. In contrast, most states have abandoned 
the rule of capture in favor of the reasonable use doctrine, which holds that each landowner's right 
is limited to a reasonable use of water on the land in question. 

About 63 percent of Texas water used in agriculture and 45 percent used by municipalities 
comes from underground water. The cities of San Antonio and Lubbock are dependent on great 
underground aquifers, respectively the Edwards and the Ogallala. Even though the hydrology and 
recharge rates differ, in both formations water is being removed at a rate far beyond the recharge. 
The rapid depletion and the argument that groundwater is inextricably related to surface water have 
prompted efforts to change Texas' laissez faire approach to groundwater usage. 

As early as 1949, the Legislature authorized underground water districts with power to 
protect underground water. The High Plains Water Conservation District was established in 1951 
to regulate pumping from the Ogallala. The Edwards Underground Water District, with power to 
conserve, protect, and recharge the Edwards Aquifer in Bexar, Comal, Hays, Medina, and Uvalde 
counties, was created in 1959. Another district, the Harris-Galveston Coastal Subsidence District, 
was established in Harris and Galveston Counties in 1985 to prevent land subsidence caused from 
overpumping of underground water. These districts have largely concentrated on well spacing, 
public education, and encouraging less wasteful water practices. 

Texas' regulatory framework would not be as inefficient and ineffective if more local water 
management agencies had the ability, resources, and will to manage water resources better. The 
1993 auditor's report states: "While management of groundwater is delegated to the local level, 
many areas either have no district in place or have a district with inadequate authority or resources 
to operate effectively ... The patchwork creation and uneven performance of underground water 
conservation districts risks continued depletion of Texas Aquifers" (Office of the State Auditor, 
1993). 
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The Edwards Aquifer 

Many of the problems relating to protection of underground water resources are illustrated 
by the history of efforts to regulate the Edwards Aquifer in south-central Texas. During the great 
drought of the middle 1950s, the aquifer fell to a record low. Comal Springs in New Braunfels 
was dry for five months in 1956, and all aquatic life, including the endangered fountain darter, was 
killed. (Later, fountain darters were reestablished in Comal Springs using surviving stock from 
San Marcos Springs.) The creation of the Edwards Underground Water District was a response to 
that crisis. 

In 1987, the legislature gave the district the power to enact a regional drought plan for 
reducing demand. But the district's authority to protect the aquifer was not equal to the task of 
regulating pumping by irrigators or by municipalities the size of San Antonio. 

In 1990, the Guadalupe-Blanco River Authority and the Sierra Club attempted to force a 
solution by filing notices of violations of the Endangered Species Act with the U.S. Fish and 
Wildlife Service. In 1991, the Sierra Club filed a lawsuit charging the federal government with 
failure to protect endangered plant and animal species in the springs, including the fountain darter, 
Texas wild rice, and the San Marcos salamander. Meanwhile, a catfish farm had started operating 
in southern Bexar county using 45 million gallons of artesian water each day. During this time, 
what was then the Texas Water Commission attempted to have the Edwards Aquifer declared an 
underground river for purposes of regulating pumping for municipal, industrial, and agricultural 
uses of the Edwards "Underground River." Those rules were overturned by federal court 

Two years later, Federal District Judge Lucius Bunton ruled in favor of Sierra Club and 
ordered the U.S. Fish and Wildlife Service to set standards for minimum acceptable spring flow. 
He also required the state to enact a plan that would guarantee spring flow by regulating pumping. 
Senate Bill 1477, the legislature's response to the court order, is a breakthrough in groundwater 
regulation. For the first time in Texas, pumping from an underground water source, the Edwards 
Aquifer, would be limited. The initial pumping limit was set at 450,000 acre feet per year. A 
permit system would be introduced both for current and new users (the only exceptions are 
domestic and livestock users who use less than 25,000 gallons a day). However, legislators made 
it clear that groundwater legislation will not be extended statewide. 

For reasons unrelated to water regulation, the statute was suspended by the U.S. Justice 
Department for violating the Voting Rights Act The department ruled that replacing an elected 
board with an appointed board for the Edwards Underground Aquifer District diminished voter 
impact As a result, the effectiveness of the statute for controlling underground water use has not 
been tested and must wait until the legislature makes changes in 1995. 

Summary 

Texas water law both arises from and is affected by the political context within which it is 
made and implemented. It places a heavy emphasis on individual rights as against public rights. 
In the case of groundwater, the state has found it almost impossible to control withdrawals, even 
though Texas' aquifers recharge relatively slowly. In short, the law dates from a time when people 
mined resources. It is not designed to meet the new needs of a time when people seek sustainable 
use, or at least resource management 
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Water Agencies and Institutions 

In addition to the law itself, other factors affect water planning in Texas. The fragmented 
nature of Texas' government, in which many different agencies at different levels of government 
have some responsibilities for water management, is particularly important The sheer size of the 
state and the diversity of water users also impede development of a statewide water policy. 
Another important factor is the disincentives water suppliers have to encourage conservation or 
reduce water use. This section reviews several factors that strongly affect the potential success of 
the water planning efforts now under way. 

Geography 

As everyone knows, Texas is the largest of the lower 48 states. It is 773 miles from east to 
west at its widest, and 801 miles from the southernmost to the northernmost point (Texas 
Almanac, 1992, p. 608). Such a large state not unexpectedly contains a wide variety of 
geographical features. The U.S. weather service identifies ten geo-hydrological areas, including 
the High Plains, the Edwards Plateau, the Upper Coast, and the Trans-Pecos. Average rainfall 
(1989/90) ranges from 13.5 inches in the far west to 52.7 inches on the Louisiana border 
(Kingston, 1992, p. 608). 

Dispersed Responsibility 

One of the most notable features of Texas governmental institutions is their fragmented 
nature. A legacy of Reconstruction, the Texas constitution deliberately disperses responsibility for 
the same policy arenas among different agencies at the state and local levels. Not only does this 
prevent too much power concentrated in a single entity, but it also ensures that people can find 
many different points of access to the political system. 

Water institutions are no exception. The auditor's 1993 report on water management says: 
"Taken as a whole, Texas' system for water resource management does not meet the basic criteria 
for effective management systems ... agreement on mission and long-term direction, clearly 
defined roles and responsibilities, optimal use of limited resources, consistent data based decision
making, and measured performance. Thousands of state, regional, and local entities pursue 
individual and often conflicting interests ... Policy is frequently a product of crisis management or 
litigation rather than proactive planning" (Office of the State Auditor, 1993). 

Even at the state level, responsibility for water management ~s divided. 1NRCC focuses on 
water rights and quality, and TWDB focuses on planning and financmg. 

1NRCC (formerly the Texas Water Commission) has ~e ~ain responsibility fo~ 
administering water rights. The governor appoints three comm~1oner~, each representm~ a 
different region, to six-year terms. TNRCC is also the stat;e's mam. environ~en!fil regulation 
agency. It issues and enforces water rights and water quality pe~~~ and ad)udi~ate~ w.ater rights. 
It enforces water quality standards, super:vises wate~ ~~ sewer utilities outside city limits, and has 
broad rule-making authority to carry out its respons1b1liues. 
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1WDB is responsible for developing a statewide water plan and for administering various 
bond-funded water assistance programs. The board has six members who represent different 
regions and are appointed by the governor for six-year terms. The board can issue bonds to 
finance water supply, water quality, and flood control projects. lWDB also administers the State 
Water Pollution Control Revolving Fund, a federally aided water pollution control revolving fund. 

Other state agencies also play a role in water regulation. lPWD manages fish and game 
resources and comments on environmental impacts of permit applications to 1NRCC for water 
rights and water quality. The General Land Office (GLO) administers the coastal management 
program and the Oil Spill Prevention and Response program. The Texas Railroad Commission 
regulates oil and gas and transportation activities that affect water quality. 

In addition to these state agencies, there are hundreds of state-created local entities with 
some authority over the state's water (House Study Group, 1985): 

• 800 rural water supply corporations; 

• 750 investor-owned water supply cooperatives; 

• 230 water control-improvement districts; 

• 18 water improvement districts; 

• 42 freshwater supply districts; 

• 35 levee improvement districts; 

• 44 drainage districts; 

• 19 irrigation districts; 

• 26 navigation districts; 

• 48 water control and preservation districts/underground water conservation districts; 

• 20 river authorities (controlling 34 percent of the state's surface water and 23 percent of all 
consumptive rights); and 

• 590 municipal utility districts (MUDs). 

In addition, 7 50 cities with populations over one thousand operate water and sewer 
departments. Many of these entities hold water rights and many have some regulatory authority. 
To compound the problem, MUDs and certain other districts may be created by the legislature or 
by TNRCC. It is literally true that no one knows exactly how many water users there are in Texas 
or how much water each uses. 
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Incentives for Growth in Water Use 

In addition to the problems inherent in the dispersion of authority over water, planning for 
water scarcity is inhibited by the fact that many local authorities experience incentives to encourage 
growth in water use and disincentives to encourage conservation or reduced water use. For 
example, one of the most important features of the 1957 water law was creation of a mechanism 
for financing water development through bonds. To ensure they could continue service the debt, 
utilities that issued the bonds tried to expand their customer bases. Increased numbers of 
customers naturally caused demand to increase still further, creating the need for still more 
impoundments. Just as electric companies used to foster electricity use, water sellers have 
incentives to urge more water consumption on the part of their customers or to seek new customers 
through urban growth. 

A related problem is illustrated by the Harris-Galveston Coastal Subsidence District, which 
was established to limit subsidence that occurred when oil and water were extracted. 
Unfortunately, the district is funded solely from water pumping permits. Therefore, an entity 
created to reduce pumping actually has an incentive to encourage new wells to be dug, indirectly 
promoting subsidence. 

Municipal Water Use and Rates 

Cities are among the most important users of water and are in a position to encourage water 
conservation because they charge users for water and can set water rates in any reasonable way. In 
contrast, many irrigators hold their own water rights and pay only for the irrigation equipment, not 
the water itself. 

Unfortunately, in Texas cities today, the most common water rate structure encourages 
high consumption. The traditional rate practice uses "cost of service" as the basis for setting rates, 
and the American Water Works Association manual, a basic guideline for cities, does not endorse 
the use of water rates "to achieve social objectives" (A WW A, 1992). 

The emphasis on cost of service led to the widespread use of declining block rates 
throughout the nation. Under this system, the unit charge for water declines as the amount of 
water consumed by one customer increases. This structure reflects the economies of scale of 
delivering larger volumes of water to a single customer. Nearly half of U.S. water utilities 
responding to a 1992 survey use a declining block structure (Ernst and Young, 1992). 

In recent years, alternative rate structures have evolved to encourage conservation and 
efficient use of water. These include increasing block rates, marginal-cost pricing, seasonal rates, 
time-of-use rates, and excess-use charges. The movement toward alternate rates was prompted by 
municipal efforts to decrease peak water demands, thus delaying the need to construct costly new 
treatment plants. Since 1986, cities have started to shift away from the declining block rate. Cities 
in the west and south have been particularly aggressive: 32 percent in the west and 25 percent in 
the south have adopted the increasing block rate (Ernst and Young, 1992). 

Conservation rates have their problems. Revenue is not as predictable, rates are usually 
inconsistent with cost-of-service principles, and they may invite charges of discrimination because 
they are difficult to apply across customer classes (City of Aus~ Water and Wastt?~~ter Utility, 
1993). They are also difficult to construct and implement, parttcularly for small utilities that do not 
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have the resources to undertake complex studies. For example, frequent billing gives utilities 
better information on total and peak usage and helps detect leaks in the system. But small utilities 
may not be able to afford a switch from quarterly to monthly billing. 

Texas' larger cities have joined the shift toward conservation rates. Austin and Beaumont 
charge all customers more for additional usage. Corpus Christi, Dallas, Houston, and San 
Antonio have increasing block rates for residential users only. Dallas and San Antonio have 
increasing block rates for commercial users as well. El Paso retains the declining block structure 
for all customers. 

In 1993, 1NRCC was given authority to request water conservation plans from 
municipalities seeking permits. However, the agency has no authority to levy penalties if plans are 
not submitted, and to date, only a few cities have complied. 

The irony of water development is that it often creates perverse incentives for still more 
water use. Even when the need for conservation becomes clear, water sellers may have no interest 
in reducing their sales by promoting reduced water use. Therefore, overcoming the past is not just 
a matter of reducing individual water use but of adopting an entirely new mindset: water 
management instead of water development As we have seen, Texas water law has not yet made 
this transition, although the change has begun to occur in several other western states with similar 
water problems. 

The Framework for Planning in Texas 

The two current consensus planning efforts, described in Chapter 2, are attempts to create a 
water management plan for Texas within the present legal and political framework. By 
encouraging public participation and bringing together a variety of stakeholders including several 
state agencies, and, in the case of Trans-Texas, taking a regional approach, these two programs are 
trying to create plans that are both implementable and implemented. If they succeed, it will be the 
first time that Texas has achieved a serious water plan. However, the framework for planning may 
inhibit, rather than encourage, planning. 

First, Texas' pattern of fragmented institutions makes development of a coordinated and 
implementable plan difficult. As noted, thousands of governmental entities play roles in water 
management and planning. Many of these organix.ations are special districts, quasi-governmental 
entities with statutory powers and protection upheld by the courts. Imposing new duties or goals 
on these entities, especially without legislation, is difficult or impossible. 

River authorities, for example, control over one-third of the state's surface water. They are 
influential bodies with broad enforcement and funding powers in their watersheds, and they are in 
the business of selling water and power. They may be unresponsive to state agencies in planning 
and development. Many of these authorities have broad protection in statute, for example, the one 
stating that "the legislature may enact no law to impair the ability of the Authority to retire its debt." 
This protection sometimes has been used to avoid legislative direction. Courts have tended to rule 
in favor of river authorities' autonomy. Since funding often depends on water sales, river 
authorities and local water districts have little incentive to restrict or conserve water use. The needs 
of these regional and local agencies may be at odds with the state's need for long-term protection of 
water resources. 
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Centralized water planning has many enemies. Farmers whose livelihood is dependent 
upon a secure supply of water for irrigation rank high on this list The Texas Department of 
Agriculture characterizes the depth of concern in its comments in the 1993 auditor's report, stating 
that " ... we firmly believe that centralized state water resources management and control is 
infeasible, ineffective, and undesirable, and should be kept to a minimum if it exists at all" (Office 
of the State Auditor, 1993, p 61). The Agriculture Department, the Farm Bureau, and other 
representatives of agriculture remain suspicious of consensus planning. Many interest groups, 
including local chambers of commerce, some local governments, and some industries, may 
perceive that statewide consensus planning is unfavorable to their short-term interests. 

Water planning also has been hampered by disagreements among powerful interest groups. 
Rarely can lawmakers make meaningful changes that significant interest groups do not oppose. 
Most of the significant changes in other states' water laws or plans have come in response to a 
crisis, a court order, or federal mandate. 

Texas water law is not designed to support state water resource planning. Neither the 
consensus planning product nor the process has status in law. Previous water plans have not been 
used as policy guides because they had no regulatory authority. The participating agencies have 
very different missions, and decision making about water management can result in dissension. 
The agencies are not committed to supporting the plan if disagreements arise during the process. 

More important, separate laws on surface water and groundwater, and the emphasis in both 
on individual rights over the public interest, constitute serious barriers to integrated planning. 
Despite the relationship between surface and groundwater - for example, underground aquifers 
are recharged by the natural diversion of surface stream flow - state water planning has 
considered only surface water. Indeed, the idea of planning or managing groundwater resources 
was an oxymoron in Texas law until the legislature established groundwater districts. Even they 
have few powers to limit withdrawals. 

Environmental uses of water rank very low on the list of beneficial uses described in Texas 
law. Bays and estuaries come last, after municipal, industrial, agricultural, and other human uses. 
As a result, ecological needs must be addressed by negotiating with local entities that hold existing 
water rights. 

Finally, as a result of the fragmentation of institutions for water management and the 
emphasis in law on individual water rights, Texas lacks basic information about water use. Self
reporting is not always accurate, since rights holders have strong incentives to report full (but only 
full) use of their water. Very few water rights claims have been reviewed even though the first 
adjudication act was passed in 1967. Except in cities, there are no provisions for measuring water 
use, and water rights holders often reject attempts to install meters, viewing them as the first step 
towards water charges and increased state control. Many experts believe that large amounts of 
surface water are unused but tied up in claims that rights holders are unwilling to relinquish. 

Ironically, despite the lack of basic data on water use, Texas has the nation's most 
advanced system of bay and estuary monitoring and needs assessment lWDB, the National 
Estuary Programs (covering Galveston and now Corpus Christi bays), and ~ther research entities 
have developed reliable methods for determining the freshwater inflow requrred by many Texas 
estuaries as well as whether they receive the appropriate amounts. Of course, the law provides no 
means for redressing any imbalances that are found. 
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In short, the very factors that define the context within which water planning might take 
place in Texas are the same factors that inhibit planning and, especially, implementation of a water 
plan. 

The Office of the State Auditor identified the same problems in its 1993 report on state 
water management Among its findings were the following: 

1. The state needs a process to address the interrelated and often conflicting issues of water 
supply, water quality, and the environment. 

2. Texas lacks clear statewide policies and goals for water resource management 
Mechanisms to coordinate state, regional, and local planning and operations are inadequate, 
as are the accountability standards for the hundreds of political subdivisions with water
related authority. 

3. Planning is fragmented, and the state lacks adequate controls over the hundreds of political 
subdivisions with water resource management authority. Fragmented planning efforts lead 
to costly interagency conflict and litigation. 

4. The state lacks a structured process to coordinate the operations of river authorities and 
water districts. 

5. The state needs more accurate, timely data in order to plan, evaluate, and monitor. 

6. The patchwork creation and uneven performance of underground water conservation 
districts risks continued depletion of Texas aquifers. 

Considering these problems, the two water planning processes now underway seem 
unlikely to succeed. However, they differ from previous efforts in important ways. By involving 
several agencies in the process from the outset, they represent a major departure in a state where 
individual agencies have traditionally advocated their own interests. They consider both water 
quantity and quality. They provide for public participation, and, especially in the case of the 
Trans-Texas project, they provide for local and regional assistance in defining problems and 
identifying possible solutions. In other words, working within the limitations of the present 
framework, these new planning efforts are trying to enhance the quality and acceptability of 
comprehensive water plans and take Texas another step towards true management of water 
resources. In Chapter 4, we shall see how other states in the region have been able to break out of 
the constraints of water law and politics to go even farther towards managing and conserving their 
valuable water resources. 
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Chapter4. 

Water Planning in Other States 

The experiences of other states are often useful in suggesting ways of resolving problems. 
Other states, especially western states with similar problems of water scarcity, have developed 
plans and enacted legislation that attempts to ensure that water is available for people and for the 
environment. 

After the research team reviewed a wide range of state water plans, seven states were 
selected for field research. The states visited were Arizona, California, Florida, Kansas, Montana, 
Washington, and Utah. Most of these are in the west, so climate and other important elements are 
similar to Texas. However, we also wanted to include states with strong plans or with other 
features, such as weak groundwater regulation, that are relevant for Texas. Not unexpectedly, no 
state offers a perfect match for Texas: the federal government owns proportionately more land in 
the western states than in Texas, while no other state has quite the same number and diversity of 
ecosystems. The research team reviewed state documents, interviewed people knowledgeable 
about their state's water planning policies or people who participated in the plan, and visited sites 
of water programs. The purpose of the research was to identify water planning processes and 
topics in other states which might help Texas develop a consensus-based state water plan. 

Section 2 of this report contains full descriptions of the water plans and water laws of six 
of the seven states (Florida is not included) and provides assessments of their outcomes. This 
chapter provides a brief overview of the context for planning in each of the seven states and then 
provides a state-by-state description of four topics: (1) regional and basin planning; (2) 
groundwater regulation; (3) consensus water planning process; and (4) instream flow protection. 
Each section concludes with a brief assessment of the implications for Texas. Because the issue of 
instream flow has emerged as one of particular interest in the Texas consensus planning process, 
we offer a longer discussion of this issue. The reader will find documentation for the points in 
these brief descriptions in the longer chapters of Section 2. 

Introduction to the Seven States 

Arizona 

Surface water is appropriated on the first-in-time principle; surface water appropriations 
should be registered with the state and may be sold. Groundwater is allocated under two systems: 
in most of the state, it may be captured and used for any reasonable purposes without limit, while 
within certain designated areas, water users must have permits and amounts withdrawn may be 
limited. 

The Arizona water plan, which covers only groundwater in the special management areas, 
was adopted by the legislature in 1980 in response to pressure from the federal government. 
Although limited in scope, the plan was very contentious and would not have been passed without 
mediation by then-Governor Bruce Babbitt. The goal of the plan is safe yield of groundwater 
resources in the affected areas of the state by 2025; that is, long-term withdrawals should not 
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exceed recharge to the aquifer. Management plans for each of the specially designated areas are 
developed by the Department of Water Resources in consultation with the public. 

California 

Almost three-quarters of California's water comes from the northern part of the state. 
Supply must be sufficient to meet the demands of the 75 percent of Californians in the southern 
part of the state. Transportation and distribution are thus major concerns in California water 
policy. 

California administers riparian and appropriative water rights for surface water. As all 
streams and rivers are appropriated, the state is not granting any addition water rights. California's 
groundwater supply is significantly larger than its surface water supply. Some 400 groundwater 
basins supply groundwater needs. According to 1987 projections, California has sufficient water 
to meet most of its present water needs, barring another extended drought. Nevertheless, 
California must now place more emphasis on conservation, reclamation, and reuse than it has in 
the past if it is to meet the growing demand for water in this decade and decades to come. 

Water quality and water resource planning are addressed separately in regional entities 
which employ consensus planning. 

Florida 

Water in Florida is concentrated in the north, while the population, which is growing 
rapidly, is concentrated in the south. Florida's statewide water and land planning programs have 
evolved from landmark state legislation enacted in the early 1970s. An amendment passed in 1993 
states explicitly that the ownership of land does not constitute an entitlement to consumptive use of 
the water on or below that land. To obtain a permit, the applicant must show that the proposed use 
is reasonable and beneficial and consistent with the public interest Among the factors to be 
considered in determining whether a use is beneficial is whether the proposed use would 
significantly affect ecosystem functions and natural resources. It explicitly reserves water for fish 
and wildlife as well as for public health. 

Florida's three-tiered comprehensive planning process requires protection of the state's 
surface water and groundwater resources for both human and environmental use. Water recharge 
areas must be left to perform their natural functions, and aquifers are protected from depletion and 
contamination through appropriate regulatory programs and through incentives. Planning is 
elaborate and requires each locality to project water needs for ten years. 

Although closely linked in Florida's planning procedures, water and land planning are the 
responsibility of different agencies. Water planning is the responsibility of the Department of 
Environmental Regulation (DER) and the five water management districts (WMDs), while land 
planning is overseen by the Department of Community Affairs, regional planning councils, and 
local governments. 
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Kansas 

Kansas regulates groundwater and surface water as a single system, again guided by the 
prior appropriations doctrine. In 1981, the Kansas legislature passed the State Water Resource 
Planning Act. the premise of which is that comprehensive planning provides the best basis for the 
most effective use of the state's water resources. Plans are created at the basin level and 
aggregated into a statewide plan. 

Montana 

Both groundwater and surface water are allocated according to the prior appropriations 
doctrine. The Water Use Act of 1973 required all water rights existing prior to that date to be 
fina1i:red through the state courts; because claims exceed supply, the process of adjudication is still 
going on. The Water Resources Act of 1967 required water planning, but real implementation of a 
comprehensive state plan did not begin until the consensus planning process, discussed below, 
was initiated in 1988, largely because of federal agencies' intention to divert water to other states. 
Agriculwre accounts for more than 95 percent of water use in Montana. 

Washington 

The state relies heavily upon seasonal snowpack and rainfall for its water supply. 
In both areas of the state, the "wet" west and the "dry" east. low stream flows occur during 
the mid-to-late summer months and the early fall. All unappropriated waters in the state are 
considered public waters. The basis of the code is a system of prior appropriation. 
Geologically, aquifers commonly overlap in the state. The issue of hydraulic continuity as 
well as the abatement of seawater intrusion are prominent issues of discussion for policy 
makers. 

Consensus planning is a relatively new concept for the state of Washington. Its most 
notable achievement in consensus planning was the 1990 Chelan Agreement. As for water 
resource planning, the Department of Ecology (DOE), under the Water Resources Act of 1971, has 
established 62 water resource inventory areas statewide. Since 1974, the DOE has been 
developing water plans for these areas. 

Utah 

Like the other states, Utah applies the doctrine of prior appropriation to surface water. 
Most surface water inflow occurs from snowmelt Since 1935, Utah has also applied the doctrine 
of prior appropriation to groundwater. Drinking water tends to come from groundwater, while 
surface water is used for other needs, including agriculture. Federal agencies regulate nearly two
thirds of Utah's land area, giving them strong influence in water policy. In addition, Utah is a 
member of four interstate water compacts. 

The Board of Water Resources, consisting of one person from each of the state's eight 
major water basins, is responsible for water planning and allocation policy. However, 90 percent 
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of the state's population live in one watershed, the Salt Lake Valley, and the board's composition 
does not necessarily take this imbalance into account in setting policy. 

Consensus Water Planning 

As noted in Chapter 3, Texas presently has two consensus water planning efforts under 
way. The Trans-Texas Water Program includes four entities with major responsibility for water 
management: the TWDB, the 1NRCC, the TPWD, and the Coastal Coordinating Council. The 
statewide consensus water plan involves the first three of these agencies. 

Consensus planning does not have status in Texas law; rather, the agencies entered into 
Memoranda of Understanding. They also must depend on the informal cooperation of river 
authorities, special districts, and county and city governments, all of which play a considerable role 
in water regulation. 

Consensus planning has a rather different meaning in many other states: it entails 
developing a consensus among the different stakeholders, such as agriculturists or 
environmentalists, not just among several agencies. Thus, in the discussions below, we 
emphasize those components of each state's planning process that involve the public. Although the 
Texas agencies are planning for public involvement in both projects, some other states, even in the 
west, have much more direct or formal participation. 

Arizona 

The Groundwater Management Act of 1980 was the result of negotiation among the 
dominant water-related interest groups at the time, including municipalities, mines, and agriculture. 
The process was mediated by Governor Bruce Babbitt in closed sessions, which are widely 
regarded as having been essential to achieving the consensus. 

The law requires that the Department of Water Resources (DWR) adopt a management plan 
covering the Active Management Areas (AMAs), or areas where groundwater was being depleted 
very rapidly, every ten years. The planning process can be called a "managed public input 
process," in which government staff take the lead but public participation is strong. There is a 
five-member Groundwater Users Advisory Council, appointed by the governor and representing 
each of the major types of water users, that comments on the plan. All council meetings are open 
to the public. The DWR also seeks input from technical advisory committees. At each phase of 
plan development, there is also opportunity for public comment 

California 

California has no formal water planning consensus mechanism at the state level. Due 
largely to the complex nature of legal authority over water granted to many different federal, state, 
and local governments, the Department of Water Resources (DWR), author of the state water plan, 
relies on more traditional methods of decision making, especially staff plans, to meet the growing 
needs of California's burgeoning population. DWR has, however, recently added a new element 
to the planning process that contains elements of consensus planning. In 1992, DWR constituted 
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an advisory committee to assist it in all phases of drafting the water plan. The committee is 
comprised of nineteen government agencies and nongovernmental organizations (NGOs) 
representing urban, agricultural, and environmental interests from across all regions of the state. 
The committee evaluates DWR water policy and advises DWR about the adequacy of its work. 

The creation of the committee was the outcome of several events: California's six-year 
drought, Governor Wilson's April 1992 "Ending California's Water Wars" speech, and strong 
action by state public interest groups. As a result, the November 1993 California Water Plan 
includes for the first time environmental standards and goals for the state, regions, and local 
districts. Other developments in water planning include the following: (1) greater coordination at 
all levels of government in data collection on water quality and supply; (2) development and 
implementation of innovative water conservation and reclamation techniques by state regional 
planning entities; (3) broader consensus among stakeholders at the local level on water policy and 
use; (4) greater public involvement and government response to public involvement; (5) 
establishment of financial mechanisms to support better management techniques; and (6) the 
foundation of an environmentally degraded water ways plan. 

Florida 

Florida does not require widespread public participation in the required district and regional 
water plans. However, local governments must review and approve the plans. The districts and 
regions have considerable autonomy and may include the public as they see fit. 

Kansas 

The Kansas Water Office, the water planning agency for the state, updates the water plan 
every two years. Public participation is extensive. The plan update or revision begins in June with 
each basin identifying issues for consideration. Background information is developed for 
preliminary draft submission in January. Public meetings are held in March in each basin district 
In July, more than a year after the first plan update, the Kansas Water Office meets with the Basin 
Advisory Committees to incorporate comments into the working draft of the plan. The working 
draft is submitted to the Water Authority, and two or three public hearings are held before the final 
draft is submitted to the Authority for approval. Beginning in March the Annual hnplementation 
Plan is developed. The Kansas Water Office works with nine water-related agencies and uses Area 
Coordination Teams to prepare budgets for the projects and programs contained in the revision to 
the Water Plan. The budget is finalized over the summer and issued in July. 

Montana 

Montana has used a consensus-based dispute resolution process to address statewide issues 
since 1988. The idea of the process was to develop the state water plan incrementally and, at the 
same time, resolve contested issues. Three planning cycles have been conducted. The first 
yearlong effort is generally viewed as a failure, largely due to unequal representation of affected 
parties and the one-year time frame. The second and third planning cycles were lengthened to two 
years, and the selection of representatives from affected interests was refined. In addition, the 
Department of Natural Resources and Conservation (DNRC), the regulatory agency overseeing 
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water permitting _and q~~ty i~ues, t?Ok a more neutral role in the second and third cycles, 
apparently boostmg partlc1pants trust m the consensus process. DNRC staff serve as technical 
advisers and facilitators. 

The recommendations adopted for each issue become a section in the state water plan. 
Issues can be sent back through the planning process as circumstances change, and the section can 
easily be replaced, since published sections are kept in a loose-leaf binder. While this flexibility is 
generally viewed as desirable, some observers pointed out that there is no mechanism to ensure 
that the policies will be reviewed routinely. 

Seven of the eight pieces of legislation proposed in the first three planning cycles have 
passed. The inclusion of legislators on the State Water Plan Advisory Council appointed by the 
governor has contributed to the legislative success of the recommendations fonnulated by citizen 
steering committees. Many of the recommendations have also been implemented through rules, 
regulations, and internal policies. Now, statewide planning has been put on hold while the process 
is assessed by an advisory committee. 

The DNRC's limited budget and staff for planning led to the decision to create the plan 
issue by issue. The incremental approach is viewed as advantageous for other reasons as well. It 
is perhaps a less daunting way to put together a state water plan and to make necessary changes in 
laws and regulations and makes dispute-resolution negotiations more manageable by narrowing the 
scope of discussions. 

Utah 

Utah's consensus water planning process includes all state agencies involved in water 
planning, the governor's Office of Planning and Budget, citizen's and public interest 
organizations, and interested members of the public in developing the state water plan. There is 
debate over the effectiveness and goals of the current planning process. For example, the Utah 
State Water Plan attempted to involve a wide range of state agencies, the Governor's Office of 
Planning and Budget, citizen organizations, public interest groups, and interested members of the 
public. Utah's Department of Water Resources has received praise for bringing many groups into 
the process, but the agency has also been criticized for not constructively incorporating the 
diversity of the input. 

Washington 

Consensus water management planning began in Washington in 1991. Consensus 
planning takes place at two levels: statewide and regional. A state board, the Water Resource 
Forum, is an advisory group that helps shape and clarify state policies as needed. Among the 
forum's members are six tribal representatives, three local government representatives, three 
agricultural representatives, three environmentalists, two fishing representatives, and one 
recreation representative. Regional planning groups, whose composition is similar to the Forum's, 
are designated to set instream flows basin by basin. Although slow and sometimes uncertain, 
consensus planning has achieved politically sustainable results. 
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Summary 

As noted, consensus planning has many meanings, although all entail a relatively high level 
of public participation. California's Advisory Committee offers an opportunity for designated 
stakeholders to meet, argue, and, if possible, arrive at a consensus, but the final decisions continue 
to lie with the agency staff. Kansas and Utah use public forums and nongovernmental agencies to 
incorporate public concerns into the water plan. In contrast, Arizona chose to develop a consensus 
plan without public input for fear that it would cause delays in reaching agreements. 

At the other end of the consensus continuum, states such as Kansas and Montana require 
full consensus to be built among a broad public. Montana has attempted to make this task more 
tractable by considering only one issue at a time. 

The "consensus water plan" in Texas provides for a certain level of public input, both 
through the Technical Advisory Committees and through public meetings and hearings. However, 
because Texas water law does not provide for enforceable water plans, stakeholders do not have a 
strong incentive to participate fully nor to achieve consensus. 

Regional and Basin Planning 

It has become increasingly common to conduct water planning for regions or basins, rather 
than for states. Th.is approach has a number of advantages, such as limiting the size of the area 
under consideration, confining the plan to a smaller number of ecosystems, and creating a plan 
where people can readily understand the relationships between the upstream and downstream parts 
of the system. Most of the states we studied emphasize regional planning. 

Regional, watershed, or basin planning will be of special interest in Texas. Given its size, 
it is not surprising that Texas has a number of geographically diverse regions which differ greatly 
in the availability of water. The water-short High Plains area, with an average annual rainfall of 
about 20 inches per year and a dependence on a shrinking underground water supply, is 
considerably different in its needs from the East Texas Piney Woods, where rainfall averages up to 
50 inches a year and surface water is abundant Given the very different nature of the problems 
faced by water users, as well as the very different composition of the stakeholder groups, regional 
planning would seem to be appropriate or even necessary in Texas. 

Under Senate Bill 818, the Texas Clean Rivers Act (1991), Texas has begun to assess and 
plan for water quality by watersheds. Where appropriate, river authorities are given responsibility 
for various aspects of river basin management. However, statutory jurisdictions of river 
authorities vary greatly, and some basins do not have river authorities. Moreover, the law focuses 
on assessment and does not provide for enforceable plans, nor does it consider water quantity. In 
other states, water planning may cover both issues; often, regional bodies are vested with some 
kind of authority, either to plan or to implement a plan. 
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Arizona 

The Groundwater Management Act of 1980 established a regional planning/management 
system by naming four AMAs, which are the regions of the state with the most critical 
groundwater overdraft problems. They are clustered around major metropolitan areas. Every ten 
years, each AMA must develop a management plan. The plan details each type of user's water 
allotments and sets out conservation requirements for the next ten-year period. Regulations in the 
plans are supposed to get progressively more stringent every ten years. In three of the AMAs, the 
goal of the plans is to reach safe-yield (when average annual groundwater withdrawals equal 
average annual recharges) by 2025. The goal of the fourth AMA is controlled depletion. 

While the structure of plans is similar for all AMAs, the requirements vary depending on 
the specific conditions in the region. In general, the regional offices take a regulatory approach to 
water management, developing withdrawal allotments and monitoring use. Although they try to 
offer other types of services, including technical assistance for water conservation, the regional 
offices have too few resources to do much more than the minimum monitoring. 

Although this system is a regional approach to planning, the main office of the Department 
of Water Resources in Phoenix maintains a high level of control over all regions. For example, the 
regional offices must lobby the Division of Water Resources (DWR) for a change in their 
regulations. 

While the DWR can manage water statewide, its main concern and the main focus of the 
law is on the AMAs and some other areas of interest, called the Irrigation Non-Expansion Areas 
(INAs). Thus regional planning is limited to the four special areas. 

California 

The Department of Water Resources has divided California into ten major hydrological 
regions. Each region is responsible for examining current water demands and available supplies in 
addition to other local water-related issues. The Department of Water Resources uses this 
information to develop 30-year projections of supplies and demands for each region. 

Within each region consensus planning takes place. Consensus planning at the regional 
level was introduced to California by State Senator Jim Nielson in 1986 as a means to "tackle the 
problems of the Sacramento River and its declining fisheries and wildlife." Consensus planning 
has since been an effective tool in hammering out a compromise between farmers, fisherman, 
environmentalists, urban users, and engineers. 

Separately, the State Water Resources Control Board has divided Calif omia into nine 
Regional Water Quality Control Boards (North and South Lahontan are combined into one region). 
Although the state board has overall responsibility for water quality protection, the regional boards 
are responsible for protecting surface, ground, and coastal waters within their boundaries by 
establishing and enforcing water quality standards. 
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Florida 

The DER is the primary environmental agency in the state. Florida has five regional water 
agencies or water management districts (WMDs ), which are responsible for different parts of the 
state's surface water. DER is responsible for protecting groundwater quality, while the WMDs are 
responsible for managing the quantity of water in accord with each district's needs and resources. 
DER and the WMDs appear to work well together. 

In addition, eleven regional planning councils were established to identify regional 
groundwater resources and provide a more detailed planning scheme for groundwater protection. 
Their recommendations are contained in comprehensive regional policy plans. Furthermore, each 
local government must complete a local comprehensive plan that is consistent with the state and 
regional comprehensive plans. The law requires that each local plan contain an element for the 
conservation, use, and protection of water and water recharge areas. Each local government must 
assess its current and projected water needs and sources for a ten-year period. 

Kansas 

By 1983, Kansas realized that water planning needed to be conducted on a watershed 
basis. Since 1988, when the policy framework was established, the basin plans have been 
developed and implemented. The plans are developed by Basin Advisory Committees consisting 
of twelve appointed public members and implemented by five Area Coordination Teams comprised 
of field staff from federal, state, and local water-related agencies, who naturally also participate in 
development of the plans and help ensure their coordination and implementability. 

Montana 

The focus of Montana's consensus process recently shifted to basin planning. Local 
parties take the lead in driving the process and in developing the planning apparatus for the area 
The steering committees formed to address basin issues have flexibility in determining their 
organization and procedures. Basins are not defined by state law, but are delineated by the water
management problem being addressed. 

Utah 

The original statewide plan, after being found to be little more than a general statement of 
good intentions, has evolved into a series of comprehensive, detailed, and well-researched basin
based plans with enough substance to provide guidance and recommendations at both the state and 
basin levels. Developing water basin plans rather than a single statewide plan has increased the 
flexibility of the planning process. The result is water planning that is responsive to the needs of 
local groups and maintains state control over the direction and goals of water policy. 
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Washington 

Under the Water Resources Act of 1971, the DOE has established 62 water resource 
inventory areas statewide. The agency has been developing water plans for these areas since 1974. 
Included in these plans are calculation of instream flow needs and the closure of water courses to 
further appropriation. In 1991, the state legislature instructed the DOE to select two basin areas for 
which comprehensive resource plans would apply. The plans are to be developed by consensus, 
with the DOE assisting the local planning committees. Recently, the DOE has shifted its focus 
from basin management to instream protection with a concentration on protecting fisheries and 
wildlife habitat 

Summary 

Regional water planning would be appropriate for a state like Texas with such a diversity of 
ecosystems and water regions. Other states use a range of regional planning mechanisms, 
including local participation in developing a plan, local comment on a centrally devised plan, and 
local implementation of the plan. In many of these states, the region or water basin has been given 
the appropriate authority to write or implement the plan. In Texas, neither the state nor regional 
entities has the power to enforce a water use plan. 

Groundwater Regulation 

Currently, Texas water law treats surface water and groundwater differently despite the 
interconnection between these two sources of water. Groundwater is essentially unregulated. As 
explained in Chapter 3, Texas law is based on the English Common Law absolute right of capture, 
which means that property owners own the water beneath their property with very few restrictions. 
Underground water districts have been created, but ambiguous and permissive language in the 
Texas Water Code undermines their authority. 

A federal court order aimed at protecting endangered springs species recently required 
pumping limits on groundwater from the Edwards Aquifer in Central Texas. The state statute 
intended to implement that order has been invalidated under the Voting Rights Act Meanwhile, 
Texas has little in the way of groundwater management. 

Arizona 

As noted, there are two systems of allocating groundwater rights in Arizona: one for the 
AMAs and INAs, and another for the rest of the state. Inside the AMAs and, to a lesser extent, the 
INAs, groundwater is protected by safe-yield goals, the 100-year assured supply rule, and limits 
on pumping for irrigation. Outside the special areas, groundwater may be captured and used for 
any reasonable and beneficial use, without restriction on the amount used. Groundwater wells 
must be registered, and well construction is regulated. 
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Florida 

As noted, in Florida both groundwater and surface water are owned by the people and 
managed by the state. By monitoring groundwater since 1984, the state has been able to regulate 
groundwater quality effectively; now a bill is being discussed that would require metering of all 
groundwater wells. 

Kansas 

The Intensive Groundwater Use Control Areas Statute passed in 1978 enables the state 
engineer to act to restrict groundwater use under certain conditions. The designation of an 
intensive groundwater use control area gives state regulators additional ability to restrict water use 
and implement special conservation and management measures within its boundaries. In 1992, 
Kansas established the Walnut Creek Intensive Groundwater Use Control Area under the law. 

Montana 

Montana law recognizes the interconnection between groundwater and surface water. The 
state owns both sources of water, with permits required for most surface and groundwater 
appropriations. 

Utah 

Groundwater in Utah has been regulated since 1935. As a region of extreme scarcity, Utah 
decided early on that it could not afford to risk any possible abuse or waste of its groundwater 
resources. The Division of Water RightS (Office of the State Engineer) approves and adjudicates 
groundwater permits in the same manner as surface water permits. The state plan covers 
groundwater, and the appropriate agencies have published regulations for groundwater use. 
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Washington 

Washington has regulated groundwater since 1945. Small wells with a pumping capacity 
of 5,000 gallons per day or less are exempted from the permit process, although DOE has 
recommended that this exemption be eliminated. DOE recognizes the interconnectedness of ground 
and surface waters and prohibits new groundwater rights from impairing the exercise of a prior 
surface water right The Code permits the division of the state's groundwater into sub-areas with 
special concerns. In addition, DOE is able to establish groundwater management areas to deal with 
quality and quantity problems. DOE funds a local agency and has appointed an advisory board to 
make a remedial plan. 

Summary 

Groundwater is especially vulnerable to depletion or pollution, since recharge or natural 
cleaning may take decades or centuries. Six of the seven states discussed here regulate 
groundwater, giving them more control over water resources than Texas can exert. Monitoring 
groundwater use could be an important step towards effective planning of water resources. 

Instream Flow 

"Instream flow" means the water, unavailable for diversion and offstream use, that is left in 
a stream or river to satisfy fish, wildlife, recreation, and other needs. The term is sometimes used 
more broadly to describe free-flowing and in-place waters. Providing for a desired level of 
instream flow is one of the most important components of a water plan intended to protect the 
environment as well as provide for human uses, because without some minimum level of flow, the 
stream and bank ecosystems are permanently altered. In addition, bays and estuaries require a 
certain level of freshwater inflow to maintain their viability; feeder streams with too low a level of 
instream flow will not provide the necessary level of freshwater inflow (McKinney, 1993). 

In the western states, the doctrine of prior appropriation for water allocation accelerated the 
emptying of rivers and streams, as the additional diversions for municipal, agricultural, and 
industrial uses occurred. These changes in the natural conditions of rivers and streams caused the 
extinction of some species and contributed to the endangerment of many others (Potter, 1993). 

Gradually, state agencies concerned with environmental protection, wildlife, hunting, 
fishing, and recreation began to recognize the importance of instream flow, and state legislatures 
came to realize the economic importance of the loss of opportunities for these activities. New 
Mexico is now the only western state without some form of formal or informal protection of 
instream flows (Tralock, 1993). Table 4-1 summarizes the instream flow programs of the states 
we studied, including the purpose and nature of the programs. 
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Table 4-1. 

Comparison of State Consensus Water Planning Processes 

Arizona California Florida Kansas Montana Utah Washington 

Is process one- Both One issue for a No concensus Ongoing Ongoing Central: One-time Central: One-time 
time or ongoing? long time plan but a strong Regional: Regional : 

law and effective ongoing ongoing 
water plan 

Is process carried Central Regional (some) NIA Both Both Both Both 
out regionally or 
centrally? 

How are regions Populated Areas Irrig. Dist., Basin Basin Basin Basin Basin 
defined, if used? Basin 

What is the level Central: limited Broad through NIA Broad Broad Broad but late in Broad by interest 
.j::,. of public Regional: broad interest groups process groups 

participation? 

What/how many Central: one Few NIA All water All water Many DOE 
govt. agencies agency agencies agencies 
are involved? 

Is the plan Only groundwater Incremental but NIA Comprehensive Comprehensive Comprehensive State: 
incremental or expanding in stages. in stages. comprehensive 
comprehensive in Regional: only 
scope? instream flows 

Does it cover Groundwater Surface. N:env Both Both Both Both Both 
surface water or emphasis. S: 
groundwater? supply emphasis. 

Origin of plan Federal pressure Crisis Governor Legislature Concern about Crisis/legislature Crisis 
federal 
intervention 



However, most observers believe that states do not put instream fl.ow uses on a par with 
consumptive uses. Many states allow only a single state agency to hold instream fl.ow rights. 
Virtually all states protect senior rights holders, who may hold sufficient appropriations to diminish 
streamfl.ow significantly. Most states allow agencies to protect instream fl.ow under a public 
interest doctrine that is poorly developed or open to a wide range of interpretation. Finally, 
determining the amount of instream fl.ow needed to protect the ecology is difficult, and again opens 
programs to criticism or lawsuits. Washington, the state with perhaps the strongest instream fl.ow 
protection program, came to it only as a result of several consecutive dry years and a protracted and 
complex process of negotiation and citizen participation and inf onnation. 

lnstream fl.ow is protected either by legislation or, in some states, only by administration 
action. There are several methods of preserving instream fl.ow: 

1. Prohibitions against new diversions. Usually used to preserve streams and rivers of 
extraordinary value, this method is very restrictive and is seldom employed. 

2. Pennit conditions. Each permit is reviewed with an eye to the public interest or more 
specific criteria concerning preservation of ecosystems or animal life. However, this case
by-case approach can be inconsistent and cumbersome to administer. 

3 Appropriation or reservation. Used in Montana and Colorado, this method allows 
designated agencies to apply for water rights which they will reserve for instream fl.ow. 
The Colorado Water Conservation Board, for example, by 1992 had appropriated more 
than 1,200 instream water rights, equivalent to the protection of more than 7 ,500 miles of 
streams and rivers (Sims, 1993). 

4. Transfer of existing water entitlements. Water in many western states is fully appropriated. 
Consequently, a number of state legislatures have established the provisions under which 
states can acquire senior water rights through purchase, transfer, lease, exchange, 
voluntary donation, or other contractual agreement. These states include Colorado (1986), 
Oregon (1987), Montana (1989), and California (1991). Arizona also allows private 
entities, such as the Nature Conservancy, to obtain water rights to be reserved for instream 
flow. 

5. Improving the efficiency of water use and allowing the salvaged water to be transferred to 
an instream use. The Trust Water Rights Program of Washington State, established in 
1991, facilitates the voluntary transfer of water and water rights through improved 
management and net water savings (Department of Ecology, State of Washington, 1992). 
Oregon.has established a new provision, allowing irrigators to sell or use the saved water 
on the condition that 25 percent of that water shall be dedicated to the state for instream 
uses (McKinney, 1993). 

6. Establishing dams or reservoirs. Although reservoirs often adversely affect downstream 
areas by reducing fl.ow or increasing siltation, they can sometimes assist by providing a 
relatively constant fl.ow through the year. Montana schedules the timing and amount of 
reservoir releases to coincide with the instream water needs. In 1992, the Id°aho Legislature 
set up a three-year test statute to allow storage water from reservoirs in Idaho to augment 
streamfl.ows for salmon migration (Beeman, 1993). However, some experts believe that 
maintaining a constant fl.ow is not consistent with environmental protection, especially in 
streams that naturally experience a wide fluctuation in fl.ow over the course of the year. 
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One problem in establishing policies for instream flow is determining how much water 
should be reserved. Although some states' laws call for the implementing agency to preserve the 
minimum flow needed to maintain existing ecosystems, and many other laws invoke the public 
interest criterion, in Idaho and Kansas the legislature must pass on all appropriations on instream 
flow. 

In Texas, instream flows are not considered a "beneficial use," and are therefore not 
protected under the Wagstaff Act. When TNRCC reviews applications for water rights permits, 
they may impose special conditions, such as requiring that diversion be suspended when stream 
flows drop below a specified percentage of normal flow. At present, no water rights have been 
accorded for "leaving water in the stream." It probably would be possible for TNRCC to issue 
such an instream flow permit, although many rivers and streams are believed to be fully allocated. 
In that case, rights would have to be acquired from senior rights holders, or unperfected rights 
(water unused for ten years) would have to be taken back by TNRCC. 

Arizona 

To obtain a surface water permit, applicants must show that the water will be put to a 
beneficial use on land owned by the appropriator. Almost all dependable surface flows were 
appropriated in 1919, when the surface water code was first adopted; nevertheless, many 
additional permits have been issued, and many applications are still pending. 

In 1979, the Nature Conservancy applied for water rights for recreation and wildlife 
pwposes, not traditional purposes covered in the law. DWR established an interagency task force 
to consider the issue and in 1991 produced a guide for filing applications. By February 1983, 
DWR had 66 additional requests for instream flow permits, mostly from the Nature Conservancy 
and from federal agencies and parks, but also from individual land owners and state land 
management agencies. In April 1983, DWR approved the permits, arguing, partly on the basis of 
a 1976 decision by the Arizona Court of Appeals, that the law would allow such uses as the basis 
for allocating water rights. However, lack of enforcement has resulted in loss of stream flow in 
many of Arizona's streams. 

California 

Although California law offers a variety of methods for protecting instream flow, none is 
particularly effective. Even the 1991 law allowing water rights holders to petition the State Water 
Resources Control Board (SWRCB) to change the water right to include instream flow, so long as 
the amount of water is not changed, raises more questions than it answers with respect to other 
rights holders, water quality issues, taxes, and two 1979 California courts of appeal rulings that 
private parties may not appropriate water for instream uses (Fullerton v. State Water Resources 
Control Board; California Trout, Inc. v. State Water Resources Control Board). As in other states, 
the SWRCB grants permits for surface water rights; California's criteria for allocating rights 
include an assessment of the amount of water needed for recreation and wildlife in light of the 
public interest. The board may modify permits if necessary. Instream uses may also be protected 
when the board considers water quality, another of its responsibilities. The California Wild and 
Scenic Rivers Act, covering all or portions of seven state rivers, is intended to protect the free
flowing character of the designated waterways. All these means of protecting instream uses are 
swamped by the requirement to honor senior water rights. 
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Kansas 

In 1980, the Kansas Legislature enacted a law that called for Kansas to identify "minimum 
desirable streamflows to preseive, maintain, or enhance baseflows for instream water uses" such 
as fishing and recreation (Kan. State. Ann. 82a-928 ( 1) 1989). An interagency committee met and 
negotiated minimum desirable streamflow values for 23 of the state's rivers to recommend to the 
legislature (different values were recommended for different locations along some of the larger 
rivers). Once these levels were approved by the legislature, the implementing agency can withhold 
from appropriation the amounts needed to ensure the minimum stream flow. In addition, an 
amendment to the law passed in 1984 made every application for a water right filed from then on 
junior to the minimum flow requirement. However, earlier appropriations are not affected; 
although the matter was discussed, state regulators were worried that imposing minimum stream 
flow requirements on previous appropriations might constitute a "taking" of real property. In 
1988, the legislature allowed the state to purchase water rights to restore stream flow in 
overappropriated areas. To implement the minimum stream flow requirements, the Kansas Water 
Office, which monitors stream flows, reports to the Chief Engineer, Division of Water Resources, 
Kansas State Board of Agriculture if stream flows fall below the desired level for seven 
consecutive days. At that point, the Water Office may request "administration," or the restriction 
of water use by those water rights holders with permits dating from 1984 or later. Administration 
has taken place only a few times. 

Montana 

In 1967, the Montana Legislature passed the Water Resources Act, which includes a 
requirement that water must be "protected and conseived to assure adequate supplies for public 
recreational purposes and for the conseivation of wildlife and aquatic life" (Mont. Code. Ann. 85-
1-101 (5) (1967)). In 1969, a law was passed allowing the state Fish and Game Commission to 
file for the unappropriated water rights on 12 important trout streams; although the legislation was 
subsequently repealed, the claimed appropriations remain valid and have not been challenged by 
other water rights holders. The 1973 Montana Water Use Act sets forth a systematic mechanism 
for protecting instream values by allowing any state or federal agency to apply to reseive water for 
instream or other uses. The applications are reviewed according to a variety of criteria, including 
the public interest and data verifying that the quantity of water to be reseived is appropriate to the 
need. Because the process is so cumbersome, it is seldom used for single streams and instead is 
reseived for entire basins; furthermore, rights date from approval of the application, which may 
allow other users to seek more traditional rights while the application is being reviewed. In 
addition, reseivation may not exceed half the average annual flow, which may not be sufficient to 
protect instream resources. The state planning process also provides for other means of taking 
instream flows into account, including a temporary program that allows the state to lease water 
rights for the purpose of maintaining or enhancing stream flows that will benefit fisheries. As with 
the other states, senior rights are not affected by any of these programs, leaving many rivers and 
streams vulnerable to drought or dewatering. 

Utah 

In 1971, the Utah legislature passed a law allowing the permitting agency to reject or 
amend an application for appropriation of water if approval of the full amount would unreasonably 
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affect public recreation or the natural stream environment. The provision was first invoked in 1983 
and has since been used several times to limit appropriated water rights. Since 1992, two relevant 
state agencies have been allowed to file for changes in water rights in order to protect fish, 
recreational opportunities, or the natural stream environment. Agencies may also purchase water 
rights for these purposes. 

Washington 

Although Washington's basic water law, codified in 1917, is similar to other western states 
in appropriating rights by seniority, the state has protected instream flow since 1949, much earlier 
than most other states. The state environmental agency is allowed to deny a permit application if 
the appropriation sought would lower the flow below the quantity necessary to support fish. 
Again, existing water rights were not to be affected. Rather than denying requests, however, the 
agency has tended to attach low flow conditions, which require that diversion of water be curtailed 
when flows fall below a designated level. Under a 1971 act, a wide range of instream uses are 
declared to be beneficial and to be taken into account when allocating water to achieve maximum 
net benefit for the people of the state. This law forms the basis of the Instream Resources 
Protection Program and several comprehensive basin management programs. 

Following problems in the very dry 1985 irrigation season, when farmers did not always 
reduce their water use and were not deterred by the low civil penalties for noncompliance, the 
Department of Ecology modified its instream flow protection program by focusing on information 
provision. In addition to improving its own database to allow for quick recognition of changes in 
stream flow, the department decided to establish the following information programs: a semi
monthly newsletter to water users; a toll-free telephone line for information updated daily about 
river flow and enforcement; public meetings prior to initiation of limitations on water use; and 
mailing regulatory orders directly to each water user rather than posting notices at the headgates. 
Department staff also try to visit permit holders to observe actual water use and provide assistance 
in reducing use. 

Continued concerns over enforcement of instream flow requirements during a series of dry 
years made it difficult for a legislative joint committee to reach a reasonable compromise. Through 
a complex process of negotiation, mediation, and citizen participation, in 1991 all parties signed the 
Chelan Agreement, which called for future decisions on water to be guided by the desire to achieve 
a net gain in the productive capacity of fish and wildlife habitats while accommodating growth, and 
established a Water Resources Forum and a mechanism for creating regional water plans. The 
forum recomme~ded strong protection for instream flows, a policy upheld by the state supreme 
court, which supported "optimum" stream flows for fish. In addition to the changes in public 
opinion reflected in these events, which make people more likely to comply with instream flow 
requirements, Washington has developed a strong enforcement program. 

Summary 

Instream flow and other environmental uses are protected in most of the western states and 
in Florida. The most effective policies have two elements: statutes that make explicit the public 
trust doctrine, requiring agencies to take the needs of fish and the ecology into account when 
issuing water rights permits, and programs that enforce instream flow needs during dry periods. 
There are many other programs for protecting instream flow, including water banks and trusts and 
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acquisitio~ of existing ~ater rights and ~onyersion to. instream flow rights. Texas has a public 
trust d.octnne that finds i.ts only expression m statu~ m the Wagstaff Act's inclusion of bays and 
estuanes among beneficial uses. It seems that nothing would prevent TNRCC from issuing a 
water rights permit for instream flow, although so far this has not happened. 

Other Aspects of State Water Planning 

Table 4-2 summarizes several aspects of water planning in the states described above. 

In our effort to see whether Texas might develop an effective mechanism for water 
planning, we looked at how the other states had happened to pass their planning laws and whether 
the plans are intended to be comprehensive. Most of the states passed legislation as the result of 
some sort of crisis - usually either a drought or federal pressure. However, having support from 
the governor and, eventually, legislators is also important. Effective water plans have had the 
support and leadership of government officials. It is also important to include legislators in the 
process of identifying gaps in existing water programs because many reforms will ultimately 
require new legislation. 
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State 

Arizona 

California 

Montana 

Utah 

Washington 

Table 4-2. 
Programs for lnstream Use of Water in Western States 

Program Purposes 

Recreation and wildlife, 
including fish, Ariz. Rev. 
Stat Ann. §45.151.A 
(1987) 

Preserving or enhancing 
wetlands habitat, fish and 
wildlife resources, or 
recreation in or on the 
water, Cal. Water Code 
§1707 (West Supp. 1993) 

water quality' fish, 
wildlife, aquatic life, 
recreation, general 
aesthetics, domestic uses, 
and protection of existing 
water rights, Kan. Stat 
Ann. §82a-928i(1989) 

Fish and wildlife, 
recreational uses, and 
maintenance of water 
quality, Mont Code Ann. 
§85-2-316 (1993), Mont 
Admin. R. §36-16.102(3) 

Propagation of fish, public 
recreation, the reasonable 
preservation or 
enhancement of the natural 
stream environment, Utah 
Code Ann. §73-3-3(1993 
Supp.) 

Protecting fish, game, 
birds or other wildlife 
resources, or recreational or 
aesthetic values of said 
public waters whenever it 
appears to be in the public 
interest, Wash. Rev. Code. 
Ann. §90.22.010 (West 
1992) 

Main Legislatille 
Programs 

Special administrative 
review and appropriations 
in the permit process 
(1983) 

Administrative proteetion 
through water rights and 
water quality management; 
reasonable and beneficial 
use and the public trust 
doctrine; Wtld and Scenic 
Rivers System (1984) 

Holders of lnstream 
Flow Rights 

Governmental agencies; 
environmental advocacy 
group (the Nature 
Conservancy) 

The State Water Resources 
Conttol Board, federal 
agencies (only by changing 
the use of existing water 
rights) 

Minimum desirable The State of Kansas 
streamflow and legislative 
approval(1980); purchase 
of water rights(1988) 

Murphy rights (1969-
1973); water reservations 
(1973); "public interest" 
criteria in the permit 
process; public trust 
doctrine (1984); water 
leasing program (1989) 

Temporary or permanent 
changes for instream 
purposes on perfected water 
rights 

Water rights denial or 
conditions (1949); base 
flows (1971); Trust Water 
Rights Program (1991) 

The U.S. or any federal 
agency (if a diversion of 
water is involved); political 
subdivisions of the state 

I>epartmentofWildlife 
Resources or State Parks 
and Recreation Department, 
federal agencies (if a 
diversion is involved) 

Department of Ecology, 
federal agencies (if a 
diversion is involved) 

Source: Compiled from interviews and from information in the state chapters in Lawrence J. MacDonnell, and 
Teresa A. Rice, eds., Instream Flow Protection in the West (Boulder, Col.:The Natural Resources Law Center, 
University of Colorado School of Law, 1993). 
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Once the process was instituted, it became an ongoing one in most states. Most also 
attempt to include in the process relevant agencies and a broad range of the public (although many 
have advisory boards with specific interests represented). 

The comprehensiveness of the plan itself is important Several of the states are aiming at a 
comprehensive plan but are attempting to arrive at it in stages, either by focusing on a specific issue 
or covering one region or basin at a time. Texas might well consider this approach. However, 
with the exception of California and Arizona, all the states include both surface and groundwater in 
their plans - an approach that probably cannot be achieved in Texas without legislative action. 

In sum, other states offer Texas important insights into the transition from water 
development to water resource management No state is identical to any other, of course, and none 
of the states provides a perfect model for Texas. The following chapter considers in more detail 
the lessons Texas can learn from the other states and offers suggestions for reform. 
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Chapter 5. 

Improving Water Management in Texas 

Today, Texas water planners face an array of difficult choices in water management, 
including balancing the needs of the environment with those of a growing population, balancing 
the nee.ds of water-rich with those of water-scarce areas, balancing the needs of an urban with 
those of the rural population, and balancing the needs of the present against those of the future. As 
we have seen, however, the ability of planners to make choices intended to maximize benefits for 
all Texans is limited by a planning process that is fragmented, voluntary, and hostage to the laws 
of capture and prior appropriation. 

The needs to be balanced - those of growth and environment, of the present and the future 
- are closely intertwined, although the debate often creates a false opposition among them. If 
water planning is left unchanged and the quantity of water available for the environment continues 
to decline, Texas could face severe economic costs early in the next century. Economic growth 
cannot continue in the absence of water; economic decline may occur if irrigation or industrial use 
has to be curtailed to provide drinking water. 

Many people believe that more systematic water planning, especially if focused on water 
management rather than water development, would support the benefits we Texans currently enjoy 
- clean running water and scenic lakes, for example - while encouraging future growth. In 
addition, improvements to the planning process could help alleviate many of the water problems 
that face Texans today, including water shortages in South Central Texas and along the border, 
imperiled bays and estuaries, declining groundwater tables, and the loss of 25 percent of Texas' 
springs. 

The three lead agencies in Texas water management, TNRCC, 1WDB, and TPWD, 
recognize these problems and have begun to address them, working together to build consensus 
about the assumptions and policies that will guide water use. This effort to reconcile their separate 
agency missions may well result in a greater sensitivity to environmental needs in water planning. 
However, any fundamental reform of the planning process will require more than just a 
coordinated effort by agencies: it will require a change in legislation. In many of the other states 
we studied, the will to enact tough water laws required strong leadership from the governor and the 
legislature, as well as public education and information. 

Lessons for Texas from the Other States 

The other states studied differ from Texas in important ways. They regulate groundwater, 
and, in the western states, extensive federal ownership of land gives the federal government a 
direct stake in water policy. Nevertheless, the experiences of the other states with planning and 
implementing policies that provide for environmental uses of water are instructive for Texas. 

Our concerns focused on two related issues: first, how to develop a process for planning 
that involves consensus-building; and second, how to ensure that water will be available for 
environmental uses, such as instream flow and maintaining riverine ecologies, as well as human 
uses. The issues are interrelated: The doctrine of prior appropriation does not take environmental 
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~eeds for w~ter into account, and water rights holders are ~derstandably reluctant to limit their 
ng~ts for this purpose. However, through a consensus-building process, starting at local and 
regional levels, people can come to understand the importance of reserving water for environmental 
uses-especially in terms of the long-term problems that are likely to arise if water is not managed 
in the short term. Thus an initial reluctance to support stringent or enforceable water plans can be 
overcome if the plan itself is a result of public input based on public education. 

Consensus Planning 

Six western states were chosen for this report's case studies because of the similarity of 
their water laws and the pressing challenges they all face in meeting competing water demands with 
limited water resources. Though the degree to which each state has implemented consensus water 
planning varies, what unifies these states is that they all have used or are currently employing 
consensus planning. Consensus has generally been used to address a single issue which state 
water planners think is critical to the state's economic or environmental well-being. For example, 
in 1980 Arizona water interests agreed to groundwater regulation through an intensive consensus 
process. This event was the only time that Arizona implemented a consensus process at the state 
level to deal with an issue related to water supply and demand. Currently, Arizona relies on an 
Advisory Council made up of representatives of major water users to comment on the state's water 
plan, as do several other states, including Calif omia and Washington. Kansas and Montana use 
consensus to reach agreement on a succession of individual water problems. Consensus planning 
is an agreed-upon formal mechanism for creating these states' water plans. 

Consensus planning is inclusive. Participation in the process may include state, regional, 
and local water planners, nongovernmental organizations and public interest groups, municipal 
interests, environmentalists, recreational interests, agricultural representatives, Native American 
tribes, and/or industrial and business groups. The heart of the consensus process is the resolution 
of often contentious issues by the parties affected most directly. Including a broad range of 
interests in the consensus process helps make the results of the process politically sustainable. The 
consensus process above all holds out the hope that a state's water planning officials can resolve 
difficult issues outside of the court system in a way which allows the state's water planners to 
retain significant control over the outcome of the planning process. 

The consensus process almost always contains an important regional component Arizona 
seems to be the only state examined that used a consensus process for water issues but did not 
create a regional structure for consensus planning. Usually state water planners divide the 
consensus process into units based upon river basins. In some cases they augment this hydrologic 
division by consideration of political boundaries (as in New Mexico) or type of water use (as with 
California's irrigation districts). Invariably, state water planners lend guidance to the process. The 
consensus process benefits from regionalization in a number of ways. First, decentralization 
allows planners to tailor their recommendations to the particular needs of the area. This would be a 
great benefit to a state as large and diverse as Texas. Second, consensus planners are afforded an 
opportunity to plan goals that will directly affect the well-being of themselves and their neighbors. 

The origins of consensus planning in each state differ. However, one can divide the 
motivation for entering into a consensus process into two general categories: consensus planning 
adopted under some form of pressure, and consensus planning adopted as a natural strategy to 
broaden a state's water planning. Pressure to resolve a particular issue or forestall federal 
intervention is the most common reason for resorting to a consensus process. Washington, Utah, 
Arizona, Montana, New Mexico, and California all embarked upon their respective consensus 
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projects on the heels of federal pressure, lawsuits, or a water planning crisis. Kansas (in many 
ways the originator of consensus water planning) stands alone in pursuing consensus water 
planning as a proactive rather than a reactive water planning strategy. Because Kansas began its 
consensus water planning process first, it should allow us to evaluate most fully the costs and 
benefits of this approach. 

Florida: A Different Lesson 

Florida was studied because of its geographical similarity to Texas (i.e., both are gulf coast 
states) and for its advanced approach to conservation and restoration of its waterways. Unlike the 
other states studied, Florida uses no consensus process in making its water plans. Instead, its 
legislature acted under the guidance of its governor to enact a strong regulatory approach to 
environmental protection implemented by water management districts that regulate water supply 
and demand in each of Florida's major river basins. Each of these districts develops a 
comprehensive local plan following the policy guideline of the state water management agency, the 
Department of Environmental Protection. The lesson of Florida is clear. Thoroughgoing 
management of water resources and protection of the environment can both be accomplished 
through more usual, nonconsensus procedures-when the political will exists. 

lnstream Flow and Environmental Uses 

In many states, the development of a consensus water planning process was stimulated by 
conflicts among human users and by the growing understanding of the need to reserve water for 
environmental uses. Although California simply mandated some reservation for environmental 
uses, most of the other states were able to do so only as a result of the consensus process. 

Washington's experience is particularly instnictive. In 1985, when the Washington 
Department of Ecology attempted to mandate base flows for all of the states' watercourses, the 
resultant hue and cry of various interest groups paralyzed state water planning for a year. Many 
groups then spent thousands of hours hammering out a consensu known as the Chelan agreement. 
Currently Washington has begun consensus water planning in two river basins and plans to 
embark on similar programs in most of the rest. In the interim, the Department of Ecology sets 
temporary base flows and issues conditional permits until the planning process for that particular 
basin is complete. Although broad public participation may be slow, painstaking, and expensive to 
achieve, in this case it did result in an enforceable means of protecting instream flow. 

In contrast, Arizona provides a cautionary lesson. No consensual agreement was in place, 
so the only means of protecting instream flow was for private parties to seek water rights. A lack 
of commitment to protecting these rights, however, has resulted in the outright loss of most of their 
surface watercourses. 

Protecting instream flow ultimately requires legislative action. However, stiidies must be 
done to determine what levels of instream flow are required, as well as how often and under what 
conditions these levels are not met These studies could be undertaken by agencies without a 
legislative mandate; the results may be compelling enough to assist in gaining support from 
policymakers at the next stage. 
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In some states, public and private entities applied for water riihts permits, with the use for 
the water stated as "maintaining streamflow." This administrative step may be contested, although 
it has been upheld in most of the states we studied. However, once granted, these rights must be 
enforced, a matter of some difficulty, especially since these rights are junior to most other rights on 
the same streams. The State of Washington worked through these steps gradually and finally 
obtained authority to enforce instream flow when the need became overwhelming during a 
drought Kansas has also enforced instream flow in one basin affected by drought 

Improving Water Planning in Texas 

Based on the experiences, both positive and negative, of these other states, we have 
fonnulated some recommendations and possibilities for water planning in Texas. 

There are a range of tools that Texas can use to strengthen and improve water planning. 
The most effective, but apparently least likely, is legislation. Rules and regulations and 
administrative activities are other, less effective tools that are easier to achieve. Court rulings, 
which could be very effective, are unpredictable at best, even if the proper test case is brought and 
the court rules on the particular point of interest 

Legislation 

As noted, almost all the other states had to pass new legislation in order to make consensus 
planning effective and to support environmental uses for water. If Texas were to adopt new 
legislation, such legislation would need to embody several different kinds of changes. 

• Give the state some control over groundwater. A range of options are available, from weak 
to strong: provide for monitoring of groundwater use; tighten the definition of acceptable 
uses for groundwater; limit the amounts of groundwater that can be withdrawn during dry 
periods; and revoke the law of capture, making groundwater the possession of the people 
of the state, just as surface water is. 

• Strengthen control over surface water. Require monitoring/metering of actual use. This 
metering can lead to charging for water use, thereby making use of market signals to give 
water its true social value. When water is free, people use it freely. 

• Provide for environmental uses of water. State explicitly in law that a goal of water policy 
is to ensure continued viability of ecosystems. Define minimum acceptable flows and give 
the appropriate agency power to ensure that these flows are maintained during dry spells. 

• Strengthen the water plan. If the plan had the force of law, Texas could begin to ensure its 
ability to manage water for future sustainable development As merely a guideline, the plan 
cannot prevent pennanent depletion of Texas' scarce water resources. 

• Add to present requirements for conservation. Texas does require that new construction 
employ water-saving appliances, and 1NRCC and TPWD have asked permit and financing 
applicants to provide conservation plans. But very few have been submitted, and there are 
no provisions for ensuring that once submitted, the plans are followed. Aorida law 
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requires that local and regional water plans include careful demand predictions and then 
provide a list of conservation measures that will reduce that demand significantly. 

We recognize that legislation is unlikely, since there is no notable water crisis in Texas right 
now, nor is there strong leadership on this issue in the executive or legislative branches. 
Nevertheless, bearing in mind the old adage that it takes three sessions of the state legislature to 
pass reform legislation, we urge an early start to efforts to reform Texas water law to cover 
groundwater, environmental uses, and conservation. 

Administrative Actions 

Agencies can take some actions without new legislative mandates. The list here includes 
actions that are purely incremental and well within established practices and ones that push the 
limits of what is presently considered possible. Until the legislature acts, however, it may be that 
aggressive agency action is the only means of protecting Texas water. 

• Strengthen requirements for conservation plans. Municipalities and other affected 
applicants could have to pay loans back more quickly or pay other financial penalties if they 
do not follow conservation plans. 1WDB should make new loans to cities conditional 
upon the adoption of conservation rate structures. Any other relevant programs that require 
permitting or state action, including programs for housing rehabilitation and industrial 
permits, should be expanded to require water conservation. 

• Expand programs for monitoring water flow. In addition to monitoring streamflow, work 
with the Soil and Water Conservation Board to develop pilot programs for monitoring 
water use in agriculture. 

• Conduct studies of minimum streamflow. 1WDB has already been required to study the 
freshwater inflow requirements of Texas' bays and estuaries. These studies should be 
expanded to cover the streamflow requirements of the rivers and streams. 

• Begin programs of public education concerning water conservation and the real costs of 
water use. Where possible, quantify the monetary cost of environmental degradation due 
to excessive water withdrawal and make the costs known to the legislature and public. Let 
people know about successful programs in other states. Make clear the costs of not 
protecting and managing water for the future - costs such as reduced growth or none, 
importing water, or giving up irrigated agriculture. 

• Issue water rights permits that provide for instream flow. This suggestion is complex 
because it could be implemented in different ways. 

As new permits are reviewed, the amount of available water could be calculated to include a 
reservation for environmental uses. TNRCC may already impose special conditions on water 
rights permits, such as requiring that diversion be suspended when streamflows drop below a 
specified percentage of normal flow. However, the number of new permits submitted each year is 
small, in part because it is thought that several of Texas' watercourses are fully allocated. Most 
permits are perpetual, so there is little opportunity to review them and add new conditions. Thus, 
the most direct and effective method of protecting instream flows - conditioning all permits, 
including those issued before the 1985 environmental amendments were passed, on maintaining 
agreed baseflows - is not possible without a change in statute. 
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. Howev~r, a rece~t ?ecision of the l!.S. Supreme Co~ upheld the ability of the State of 
Washington to nnpose mlDlIIlum flow reqwrements on perrmts that require certification under 
section 401 of the Clean Water Act, a law controlling water quality rather than water quantity. 
Needless to say, maintaining water quality is strongly affected by the amount of water available, 
and EPA regulations require states to have an "antidegradation policy" that ensures that "existing 
instream water uses ... shall be maintained" (40 CFR 131.12). Section 401 certifications are 
required for all projects that require federal pennits, which in Texas includes all water quality 
permit holders. Because few of these permittees are also water diverters, however, few rights 
holders would be directly affected. Observers disagree as to how large an opportunity this 
decision represents for Texas to preserve water rights. 

An alternative approach harkens back to the "use it or lose it" principle of water rights and 
the belief that most water in Texas is appropriated. Many knowledgeable observers think that there 
is considerable scope for TNRCC to assume unused water rights. If that should happen, those 
rights could be granted to new applicants with stringent environmental conditions attached, or they 
could be granted to applicants seeking to use them for environmental purposes. In the latter case, 
obviously, applicants would have to come forward. In Arizona, the Nature Conservancy served as 
the applicant; in other states, federal and occasionally state agencies have done so. 

In Texas, nonprofit groups have reportedly been reluctant to seek water rights permits for 
environmental purposes for two reasons. First, this approach may appear to establish a principle 
that environmental water uses must be secured through payment for a permit, when the state 
should be protecting environmental uses in any case. Second, a permit is issued for a particular 
amount of water; should scientists later determine that more water is needed to maintain a healthy 
ecology, there would be no way of obtaining the additional water. In contrast, application of the 
public trust doctrine to usual permits would allow for going back and changing the conditions of 
use on the pennit to increase the reserved water to the necessary level. 

Nevertheless, at this time it might be fruitful for appropriate applicants to seek permits for 
environmental uses of water. By putting pressure on TNRCC to assume unused water rights, 
these applicants could lay the groundwork for reserving more water for the environment in Texas. 

• Establish a water trust program. Under the Washington State Water Trust Program, water 
users receive grants and low-interest loans to implement conservation programs; in return 
they give back the conserved water to the state for future appropriation or environmental 
uses. It is possible that a similar arrangement could be established in Texas under present 
financing arrangements of the Texas Water Development Board, although it is also possible 
that a law would be required to enable such a program to be set up. 

Because major reform of water is unlikely in 1995, the primary means for securing water 
for environmental uses is through creative action by the relevant agencies, and, in the case of 
permits for instream flow, through the cooperation of nonprofit groups who might be permit 
applicants. Although many of our suggestions push the limits of the law, we think that this may be 
the only way to make any progress. The success of such cutting-edge programs may also help 
persuade the legislature that new statutes are both necessary and appropriate. 

Planning Process 

To be effective, a water plan should have the force of law. Such a plan will attract 
widespread public input, because people will have real interests at stake. Unfortunately, the three 
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agencies now working on the Texas water plan must try to involve people who know that they can 
ignore the plan with impunity. Even so, we suggest that the present planning process be 
broadened to include more participants. It may be possible to develop a consensus with enough 
public support to encourage the legislature to give the plan more teeth, or at least to ensure that 
people will adhere to the plan despite the lack of provisions for enforcement. 

We also recognize that public participation efforts require considerable staff time, and often 
require other resources as well. In these days of budget-cutting, we are not sure where the 
resources are to come from. On the other hand, there seems little point in spending resources to 
develop a plan that represents a "consensus" among three agencies if its fate is to be ignored by 
everyone else. In other words, the agencies are wasting their money on the present plan unless 
they intend to build widespread public support through a serious effort to obtain public 
participation. 

• Include more agencies in the planning process. The Texas Soil Conservation Service and 
federal entities who have useful data should be involved, along with legislators (or staff). 

• Provide opportunities for meaningful public participation throughout the process. The 
technical advisory committees established for the first phase of the consensus planning 
effort may not include enough different voices. In the past, public hearings and comment 
on the water plan have been sought only after the plan was virtually complete. The public 
hearings held in summer 1994 were a good first step, but additional opportunities will be 
required. One means of obtaining more public participation may be to work with and 
through the watershed management process established under Senate Bill 818. 

• Try to establish ways for subsidiary plans to be developed at the local and regional levels. 
The diversity of ecosystems and water regions in Texas suggests the need for regional 
water planning. But the present process is taking place largely in Austin. 

• Continue current agency efforts to rationalize water policy and goals. The present 
"consensus water plan" process is a good first step towards overcoming the fragmentation 
among agencies responsible for water. Obviously, agencies will have to compromise as 
they work together. However, all participants should recognize that environmental uses of 
water have been virtually neglected before, and that one important goal of the process 
should be to develop ways to right the imbalance. 

In the absence of a mandate, the public has little incentive to participate in water planning. 
However, a public education program highlighting the costs that people will soon pay for the 
present water policy may help bring more of the actors into the process. 

Conclusion 

As a stand-up comic might say, "There's good news and bad news." The good news is 
that the three agencies most responsible for protecting and managing water in Texas are working 
together to develop a "consensus" plan. The agencies are focusing on managing, rather than 
developing, the state's water resources, and there is some measure of agreement among them that 
environmental uses need to be given more emphasis than in the past. The bad news is that the 
agencies are conducting their effort in a political and legal context that is highly unfavorable to 
coordinated water planning and to ensuring that water is reserved for the environment. 
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We have seen that most of the other western states have reformed their water laws, which 
were in most cases similar to those of Texas today. Texas, too, needs to rewrite its water law to 
regulate groundwater, strengthen control of surface water, and give environmental uses their 
proper due. Most informed observers believe that statutory reform is unlikely in the near future, 
barring a crisis such as a prolonged drought 

Even in the absence of new legislation, we have suggested, agencies can take some actions 
to enhance the effectiveness of water planning and to ensure that water is available for 
environmental uses. We know that people are more likely to participate in the planning process if 
they know that the plan will be meaningful, but that too requires legislative action. Until then, 
broadening the kinds of groups included and instituting some sort of regional or local water 
planning process may lay the groundwork for future enforceable water plans. 

Perhaps the most important lesson Texas can learn from other states is that, faced with the 
need, people can learn to use water in sensible, sustainable ways. The states that have been most 
successful in achieving results with their water plans had strong leadership from their governors 
and sensible, if reluctant, support from their legislatures. They recognize that where water is not 
available, economic growth stalls, tourism ceases, and agriculture comes to a halt Texas, whose 
water quality regulations have often led the nation, has fallen behind in managing water quantity. 
It is past the time to think of water as an inexhaustible resource or a "right" that an individual may 
hold at the expense of fellow Texans. It is now time to think of water as a scarce resource for 
which sustainable use is essential to the future of all the state's businesses and citizens. In short, it 
is now time to manage rather than mine water, and to husband it equally for nature and for man. 
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Section 2. 

State Reports 





Chapter 6. 

Arizona 

Geographic and Climatological Overview 

The primary sources of water in Arizona are surface water from in-state rivers and streams, 
allocated water from the Colorado River, groundwater, and treated wastewater or effluent. 
Rainfall amounts differ significantly across the state by region, from 2 inches in the desert and 12 
inches in the central area to 36 inches of rain and snow in the mountainous areas. Surface water, 
including the state's Colorado River allotment, accounted for 54 percent of the supply in 1992. 
Statewide, groundwater provided 43 percent; approximately 14 percent was overdraft and 28 
percent was recharged water (Eden and Wallace, 1992, p. 11). 

Agriculture represents the largest water use in the state, accounting for 7 5 percent of the 
state's total water use in 1990. Municipal and industrial demands made up most of the remaining 
water use. These two demands are growing at a steady pace while agricultural use is declining 
(Eden and Wallace, 1992, p. 15). 

The federal government owns approximately 40 percent of land in Arizona, with most of it 
managed by the U.S. Bureau of Land Management and the U.S. Forest Service. About one-third 
of the total land area of the state is held in trust by the federal government for Indian reservations, 
and the reservations are entitled to water rights under the federal reserved rights doctrine, although 
those rights have not been fully quantified (Eden and Wallace, 1992, pp. 9, 29). 

Surface water supplies are, for the most part, fully developed and appropriated. As a 
result, little opportunity is available for development of new supplies. Long-term supply is 
expected to be stable, but severe periods of drought or rainfall can yield substantial variation in 
yearly surface water supplies. A major potential source of surface water supply is the state's 
allocation of water from the Colorado River, transported through a system of canals referred to as 
the Central Arizona Project (CAP). Arizona, however, is currently only using a small portion of 
the state's allocation of CAP water, and that water is about twice as expensive as groundwater. In 
addition, there are concerns about the reliability of estimates of how much water can be delivered 
from the CAP system. The concerns about future availability are related to the U.S. Bureau of 
Reclamation's projections of years of shortage and Arizona's junior appropriator status relative to 
California (Eden and Wallace, 1992, p. 12). 

The primary area of concern and focus of water planning programs in Arizona continues to 
be groundwater overdraft: "On a long-term average basis, groundwater withdrawals in central and 
southern Arizona have exceeded recharge by approximately two million acre-feet per year. 
Groundwater has resulted in the lowering of groundwater levels by as much as 600 feet in some 
areas" (DWR, 199lb, p. 3). 

Groundwater depletion is a major concern, despite the fact that theoretically groundwater 
reserves could meet long-term demand. This is primarily because most of the estimated reserves 
are located far from the areas of heaviest water demand. The cost of mining and delivery would be 
prohibitively expensive for a large portion of those reserves (Eden and Wallace, 1992, p. 13). 
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Arizona Water Law 

Water Allocation Rights 

Methods of water allocation depend on the type and location of water. Surface water may 
be appropriated for beneficial uses, as defined by Arizona statute. In addition, by statute, 
allocation of surface water is based on a doctrine of prior appropriation meaning that 
"appropriations from a stream that are senior in time are superior in right ... even if this means 
that a junior will receive no water at all." By law, all surface water appropriations must be 
registered with the state. These water rights may be sold; however, the owner may not change the 
place or purpose of a diversion without state approval. General stream adjudications to quantify 
each water right and to assign a priority date are currently under way (Eden and Wallace, 1992, pp. 
3, 6). . 

There are two systems for allocating rights for the withdrawal of groundwater: one for 
groundwater in specific, regulated areas of the state; and another for the rest of the state. Outside of 
the designated areas, groundwater may be captured and used for any reasonable and beneficial use, 
and there are no restrictions on the amount used. Groundwater wells must be registered with the 
state water management agency, and well construction is regulated. Groundwater rights may not be 
sold apart from the land; however, since 1977, the state has allowed owners to transport water out
of-the-basin (Eden and Wallace, 1992, p. 4). 

Within special management areas, groundwater rights are subject to more stringent 
regulation. There, permitting schemes have been implemented which are designed to reduce 
groundwater pumping, particularly for irrigation purposes. Grandfathered rights within those 
regions were granted based on documentation of groundwater uses existing from 1975 to 1980. 
Municipalities, private water companies, and irrigation districts are granted service area rights to 
withdraw and transport groundwater, subject to various restrictions on the amount of withdrawal. 
In addition, groundwater withdrawal permits may be issued for new or expanded nonirrigation 
uses; these permits specify limits on the duration and amount of withdrawals (DWR, 1991b, pp. 
275-76). 

Currently, instream flow permits for wildlife and recreation uses are issued by the state 
water management authority, although the legislature has failed to codify the system. Nine such 
permits have been issued to date, and recipients include the Nature Conservancy and the Bureau of 
Land Management (Tellman, Interview, January 5, 1994). 

Legislation 

Arizona was pressed into passing groundwater management reform, in the form of the 
Groundwater Management Act of 1980, by two factors: first, pressure from the Department of 
Interior to enact groundwater legislation as a prerequisite to continued federal funding of the 
Central Arizona Project and, second, a state supreme court decision in Farmers Investment Co. 
(FICO) v. Bettwy in 1976 that dealt with the legality of pumping groundwater in certain areas to be 
transported for use elsewhere (Schmandt, Smerdon, and Clarkson, 1988, p. 37). 

The negotiation process that led to the 1980 Groundwater Management Act (GMA) began 
in 1977 when the legislature established a Study Commission. The commission was, however, 
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unable to reach a consensus, and, thus, the dominant interest groups at the time (municipalities, 
mines, and agriculture) eventually entered into private negotiations in 1979, mediated by Governor 
Bruce Babbitt Some important aspects of the consensus-building process were that the meetings 
were held in secret, without public notice or participation; an agreement was reached that the 
compromise bill presented by the participants to the legislature would not be amended during the 
legislative session; and the compromise bill includes a "nonseverability clause." The non
severability clause mandates that if any portion of the legislation is ruled unconstitutional by the 
courts, the entire law is struck down (Schmandt, Smerdon, and Clarkson, 1988; Burton, 1990, p. 
15). 

The chief objectives of the GMA are to control the groundwater overdraft problem and to 
provide a structure for allocating groundwater use in those areas of the state with severe overdraft 
problems (DWR, 1991b, p. 3). 

To date, Arizona has not passed legislation specifically targeted at protecting riparian 
habitats. In 1992, the legislature created a riparian protection study process. One of the reports 
expected to come out of this process will be a study of the relationships between groundwater 
depletion and rivers. An advisory committee, comprising representatives of all special interests, 
will use these reports to make recommendations for proposed regulations to the 1994 legislative 
session (Tellman, Interview, January 5, 1994). 

Institutional Roles and Political Authority 

The Department of Water Resources 

The Arizona Department of Water Resources (DWR) has primary responsibility for state
level surface and groundwater management issues, with the exception of water quality, and was 
granted this authority in the 1980 groundwater legislation. The GMA created the DWR to 
administer the new groundwater management program and shifted most of the water planning 
functions previously conducted by the State Water Commission to this new agency. At the 
regional level, the act established four "Active Management Areas" (AMAs) representing the areas 
with the most critical groundwater overdraft problems. Each AMA is charged with developing a 
series of progressively more stringent management plans detailing each type user's water 
allotments and conservation requirements over a ten-year period. Thus, the DWR's primary 
concern is management of groundwater within the AMAs, but the department has responsibilities 
for groundwater use outside of those regions and for surface water (Eden and Wallace, 1992, p. 
3). 

The DWR is responsible for administering water rights for agriculture use, municipalities, 
service providers, and industries that have their own wells. In addition to its primary regulatory 
role, the department performs other functions in statewide planning, including maintaining an 
inventory of water supply and demand; identifying new issues; and providing some local 
assistance on emerging water issues (Carr, Interview, January 7, 1994). Some AMAs also have 
conservation assistance programs, providing financial support for conservation activities and 
training or educational efforts on a limited basis in their regions. However, because they are 
unable to devote many resources to these types of programs, the regional DWR offices have 
maintained overall a "regulatory approach" to water management (Jacobs, Interview, January 6, 
1994). 
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From the GMA, Arizona has set safe-yield goals and conservation goals inside the four 
AMAs. When there is reason to suspect that a serious violation of a code, permit, rule, or 
management plan is occurring, the DWR may conduct a hearing. After the hearing, the director 
may issue a cease and desist order or seek civil penalties of up to $10,000 per day for the illegal 
withdrawal, transportation, or use of groundwater. The director may also refer cases of serious 
violation for criminal prosecution when persons knowingly violate or refuse to comply with the 
regulations or orders (DWR, 1991b, p. 266). 

The state office of the DWR in Phoenix is headed by a director, who is appointed by the 
governor. The director appoints the area directors in each AMA, although those positions have 
remained fairly stable throughout different administrations (Carr, Interview, January 7, 1994). An 
interesting aspect of the GMA, which created the DWR, has to do with the broad discretionary 
authority granted to the director. Some observers explain that the position became so powerful 
because in many cases when the negotiators were unable to reach a consensus, they simply 
delegated those decisions to the future director (Burton, p. 13). 

An official with the DWR described water planning, or consensus-building, in Arizona as 
characterized by a managed public input process (Carr, Interview, January 7, 1994). The 
Groundwater Management Act created a five-member Groundwater Users Advisory Council, 
appointed by the governor, in each AMA The DWR consults with the council regularly during the 
planning process, and the council comments on the ten-year management plans, as required by 
law. Council meetings are open to the public, and council members represent each of the major 
types of regulated water users. As part of the planning process, the DWR also seeks input from 
technical advisory committees composed of representatives of water resources organizations and 
interest groups (DWR, 199lb, p. 5). 

In the Tucson area, a citizen organization, the Southern Arizona Water Resources 
Association (SAW ARA), provides a forum for public discussion of local water management and 
conservation issues. SAW ARA was formed in 1982, and the organization's focus has been to get 
the busiriess community involved in water issues. SAW ARA also has a public education function 
(Carlile, Interview, January 5, 1994). 

Other Water Management Institutions 

Distribution of the CAP water is conducted by the Central Arizona Water Conservation 
District (CAWCD), an umbrella organization that holds the main contract with the federal 
government. The CA WCD contracts with water users for the delivery and repayment of CAP 
water. The CA WCD was created by the state legislature and is governed by a 15-member elected 
board (Carr, Interview, January 7, 1994). 

The Environmental Quality Act of 1986 created the Department of Environmental Quality 
(DEQ) to administer state programs for water quality, air quality, solid waste, and hazardous 
waste. The DEQ also provides administration of federal programs for the state and is responsible 
for state compliance with U.S. Environmental Protection Agency (U.S. EPA) regulations. The 
DEQ was granted broad authority over the management and regulation of activities 'that have an 
impact on aquifer water quality. The DEQ administers the Aquifer Protection Program established 
by the 1986 Act, through which it issues permits for most discharging facilities. The act prescribes 
criminal penalties and expanded civil penalties for violations of groundwater quality standards 
(DWR, 1993, p. 286). According to one state official, over its history the DEQ has performed its 
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policymaking functions primarily through rule-making, rather than through a consensus planning 
process (Carr, Interview, January 7, 1994). 

Private water companies are regulated by the Arizona Corporation Commission (ACC). 
The ACC issues Certifications of Convenience and Necessity, which delineate service areas within 
which companies must supply water on demand. The ACC also sets maximum water rates that 
private companies may charge their customers. The ACC's authority comes from the state 
constitution. There have been some efforts towards greater coordination between the ACC and the 
DWR, particularly to address how the ACC's regulations affect the DWR's conservation goals 
(Eden and Wallace, 1992, p. 6). 

Arizona Water Policy 

Groundwater Management 

The heart of Arizona's water policy is the GMA, designed to stop overdraft of Arizona's 
groundwater in its most populated areas, while maintaining economic growth. Its main goal is 
safe-yield of groundwater resources in designated areas of the state by 2025, such that long-term 
annual withdrawal does not exceed recharge in to the aquifer (Eden and Wallace, 1992, p. 5). The 
GMA attempts to manage the withdrawal of groundwater through monitoring of water uses, 
permitting schemes, and mandatory conservation requirements that are scheduled to grow 
increasingly more stringent 

The DWR utilizes several tools in its efforts to reach safe-yield. The first is the designation 
of three Irrigation Non-expansion Areas (INAs) and four AMAs which correspond to groundwater 
basins with the state's most severe overdraft problems. In the Tucson, Phoenix, and Prescott 
AMAs the goal is safe-yield. In the fourth, Pinal, groundwater depletion will be allowed until 
agriculture can no longer be sustained (Eden and Wallace, 1992, p. 5). The second tool is the 100-
year assured water supply rule. This rule requires new developments inside of AMAs to 
demonstrate that they have adequate renewable water supplies to meet the needs of their 
developments for 100 years (Eden and Wallace, 1992, p. 5). Municipal water providers that were 
in operation at the time of the GMA's enactment have until 2001 to satisfy the 100-year assured 
supply rule (Eden and Wallace, 1992, p. 5). 

The third tool is the limitation of groundwater pumping inside of the AMAs for irrigation. 
Agricultural users within the AMAs are assessed a "waterduty," which limits their pumping to the 
minimum needed for their crops (Schmandt, Smerdon, and Clarkson, p. 40). No new irrigation is 
allowed inside an AMA. The fourth tool is the policy within the AMAs of using conservation 
requirements to reduce per capita water use by municipalities. The yardstick by which is measured 
the progress of conservation efforts is gallons per capita per day (gpcd) (Eden and Wallace, p. 17). 
DWR efforts in the AMAs are aimed at limiting both per capita use and total groundwater 
withdrawal. 
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Surface Water Management 

Surface water acquisition is subject to application and pennit for beneficial uses. These 
uses include "domestic, municipal, irrigation, stockwatering, water power, recreation, wildlife 
including fish, artificial groundwater recharge ... or mining uses" (Eden and Wallace, p. 3). All 
unused water must be returned to the stream flow. The DWR issues permits to all appropriators, 
and the place and purpose of a withdrawal may not be changed without DWR approval. Surface 
water rights are ranked by seniority, with the most senior right on a waterflow being the most 
superior (Eden and Wallace, pp. 3-4). 

Environmental Protection 

Water management for environmental purposes is not currently a primary policy goal of 
Arizona water management However, concern for protecting riparian habitats in Arizona is 
growing, fueled by estimates that in Arizona's lower desert regions more than 90 percent of the 
once-perennial streams have been lost to upstream diversion and groundwater pumping. A 
relatively recent strategy for protecting instream flows is the DWR's program for issuing instream 
flow rights. This system has drawn some criticisms, however. Chief among these is that the 
permit process can take four to eight years and Arizona has little unappropriated water available 
(Eden and Wallace,1992, p. 35). In 1992 the legislature rejected bills which would have allowed 
the Arizona Fish and Game Department to apply for water rights without owning contiguous land 
and would have recognized riparian protection as a beneficial use (Eden and Wallace, 1992, p. 35). 
By contrast, legislation requiring state agencies to consider the effects of their regulations on 
private property did pass. Susanna Eden and Mary G. Wallace conclude that this legislation is 
likely to restrict state regulation severely in such matters as riparian protection (1992, p. 35). 

Water quality in Arizona is regulated by the DEQ and the U.S. EPA (Eden and Wallace, 
1992, p. 9). The Environmental Quality Act of 1986 created policies designed to protect Arizona's 
groundwater. Among these are Arizona's Aquifer Protection Program, pesticide regulation, and a 
state "Superfund" to clean up degraded aquifers (Meeks, 1987, p. 39). Further, state programs 
exist to meet minimum U. S. EPA standards for drinking water and pollution discharges into 
surface water (Meeks, 1987, p. 39). 

Water Resource Planning 

It is clear that the bulk of Arizona's groundwater management regulations lie within a 
handful of special areas-the four AMAs and three INAs. However, four provisions of state law 
apply to groundwater statewide (DWR, n.d., p. 4). This section gives greater detail about DWR 
planning overall and its authority within the more-regulated areas. 
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Statewide Regulations 

First, the DWR is required to identify all of the groundwater basins and sub-basins in the 
state. Second, all water users must follow state rules on transporting groundwater from one area 
of the state to another. Third, all existing wells must be registered with the DWR. Owners must 
provide information about the wells' location, depth, size, and pumping capacity, and anyone 
wanting to construct new wells must seek DWR authorization. Fourth, land developers must 
disclose information concerning water availability. Outside the AMAs, developers of subdivisions 
either must show the DWR that enough water exists to meet the subdivision's needs for 100 years 
or they must disclose this inadequacy on all sales and promotional materials. 

To meet the goal of prohibiting the growth of groundwater irrigation in the INAs, state law 
restricts irrigation to land that was irrigated in the five years prior to an area's designation as an 
INA (DWR, n.d., p. 6). Landowners must have a "notice of authority" for groundwater 
irrigation. 

The DWR must adopt a management plan every ten years as the primary water-management 
tool for the AMAs. Although only the first and second management plans have been created, the 
state groundwater code (Arizona Revised Statutes, Title 45, Ch. 2) outlines the components each 
of the next three plans is expected to encompass. 

Developing Management Plans 

The DWR staff begins developing a management plan by preparing a detailed proposal, 
outlining the data collection and analysis needed to fulfill the management plan guidelines. The 
staff conducts the necessary research and then drafts water conservation targets and water 
management programs based on their findings (DWR, 1991a). 

The DWR develops the plans in phases, allowing consultants, advisory groups, public
interest organizations, and others to help shape the draft plans (DWR, 1991a). The public can 
comment on the draft after it is promulgated, during a formal public hearing and in writing. If the 
DWR modifies a plan after receiving comments, a review or rehearing is held, if requested. The 
final plan is adopted following publication. 

The planning schedule the DWR must follow for each of the five management plans is 
similar, according to the deadlines and procedures set by state law (ARS, Title 45, Art 9). In 
general, the plans must be promulgated two years before they will take effect, and water users are 
expected to be in compliance by the end of the management-plan period. The five plans are as 
follows: first management plan, 1980-1990; second, 1990-2000; third, 2000-2010; fourth, 2010-
2020; and fifth, 2020-2025. In the fifth planning period, the law requires water users to be in 
compliance by January 1, 2025, and "remain in compliance until the legislature determines 
otherwise" (ARS, Section 45-568). 

Each of the five plans is designed to limit further groundwater pumping for all classes of 
users. But in addition to this main feature, the plans include other provisions of interest. Starting 
with the second plan, the DWR director has the authority to establish intermediate municipal 
conservation requirements during the plan period (ARS, Section 45-565). The third plan, as the 
law is now written, allows the DWR to include a program for the purchase and retirement of 
grandfathered rights any time after January 1, 2006 (ARS, Section 45-566-A). The last plan, the 
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fifth, requires the DWR director to establish the historic annual net nab.lral recharge for any 
groundwater replenishment district in an AMA (ARS, Section 45-568-Al). Recharge will be 
calculated by determining the net natural recharge for the groundwater basin beneath the district 
during the calendar years 1988 through 2018 and dividing the result by 30 (ARS, Section 45-568-
Al). 

Implementation 

Groundwater Rights 

In the AMAs, the pumping limits placed on rights-holders often force groundwater users to 
look for alternative sources of water. The AMA permitting system focuses on further decreasing 
irrigation with groundwater and on limiting new withdrawals to a well-defined range of 
nonirrigation purposes (DWR, n.d., pp. 10-11). 

The three types of groundwater permits available are grandfathered rights, service area 
rights, and withdrawal rights. The last two categories can include new permits. The grandfathered 
rights apply to existing water rights. "Irrigation grandfathered" rights cannot be sold apart from 
the associated land, but they can be converted to "Type 1" rights and used for such nonirrigation 
purposes as subdivisions. A third grandfathered right, "Type 2," is based on historic use patterns 
for nonirrigation purposes. It is the only grandfathered right that can be sold separately from the 
associated land (DWR, n.d., p. 11). Due to the number of restrictions on Type 2 permits, they 
have little usefulness as a water source for developers seeking to meet assured water supply 
requirements (Polen, Interview, January 7, 1994). 

Per Capita Consumption 

Arizona uses two measures to gauge reductions in groundwater consumption across 
different classes of water users. For municipal providers, the ·pertinent measure is gpcd. They 
must reduce the gpcd in their service area, although total water consumption is permitted to 
increase as the service population grows (Eden and Wallace, 1992, p. 5). Other water users must 
reduce total water consumption according to the guidelines established in each water management 
plan. The conservation requirements included in the plans, also called irrigation water duties, 
effectively reduce the total quantity of a water right The amount of reduction depends on the type 
of right a pumper holds. 

Assured Water Supply 

The GMA strengthened existing laws designed to curb real estate fraud (Eden and Wallace, 
1992, p. 5). Since 1980, developers building outside the service area of a municipal water 
provider must prove that they have enough water to meet the demands of the development for the 
next 100 years. The water may come from many sources, but to prevent exacerbation of overdraft 
problems, the water cannot come simply from drilling new wells (Eden and Wallace, 1992, p. 5). 
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Mll;Ilicipal providers who contracted to receive transported CAP water are exempt from 
proving they have an assured water supply (AWS) until 2001. However, the legislature is 
expected to consider moving up that deadline to 1997 (Carr, Interview, January 7, 1994). 

Replenishment Districts 

The burden of assured water supply rules prompted proposals for regional authorities that 
would have the authority to purchase and deliver alternative supplies of water to the region. Two 
district authorities were created by legislation in the early 1990s - one which includes Phoenix 
and one encompassing Tucson. The city councils of both municipalities rejected membership, 
effectively defeating the districts. As an alternative, developers promoted legislation to create 
voluntary replenishment districts; it was approved in 1993. A replenishment district has been 
established near Phoenix, allowing members to withdraw water from one part of the basin if it is 
replaced by the replenishment district anywhere in the same basin. The district is financed by fees 
paid to a replenishment fund by participants withdrawing water (Polen, Interview, January 7, 
1994). 

Water Transfers 

Assured water supply requirements and a rapid rate of urban growth led to the proliferation 
of water farms in rural areas outside of the AMAs (Eden and Wallace, 1992, p. 36). The purchase 
of rural lands for the purpose of obtaining water rights and transporting the water was especially 
popular among municipal suppliers. Rural residents began to express concern about the effects of 
water transfers on the land of origin, and a legislative remedy was sought (Eden and Wallace, 
1992, pp. 36-37). In 1991, the legislature passed the Groundwater Transfer Bill, which closed 
most groundwater basins in the state to future water transfers into the AMAs. The law did not · 
affect transfers already taking place before it was passed. The law also allowed taxes to be levied 
on the volume of water transferred. 

Enforcement 

The state groundwater code directs the DWR to monitor groundwater use and determine 
whether a use is legal (DWR, n.d., p. 12). The DWR uses inspections, aerial photography, and 
satellite images to help determine if land is being irrigated legally. Also, all pumpers are required 
to register their wells and submit annual pumping reports, which aid the DWR in the monitoring 
process (DWR, n.d., p. 12). 

Measuring and Meeting Demand 

In general, Arizona does not require water companies to supply water on demand. Instead, 
the DWR requires municipal water providers and special districts to meet the conservation targets 
for reduced water consumption that it establishes. However, in regulating private water 
companies, the Arizona Corporation Commission (ACC) requires these firms to supply as much 
water as their customers demand. Conflicts over authority are unresolved, although the ACC has 
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informally agreed to support the DWR's conservation requirements, and joint coordination efforts 
are ongoing (Eden and Wallace, 1992, p. 6). 

In the Second Management Plan, the DWR used detailed water budgets to evaluate the 
existing imbalance between water demands and renewable supplies and to forecast progress toward 
meeting the AMA goals (DWR, 1991a, p. 17). Water demand is divided into categories: 
municipal, industrial, agricultural, and other (such as use from exempt wells). Water demand and 
supply conditions in 1985 were used to project demand and supply patterns through 2025 (DWR, 
1991a, p. 17). However, the conditions were modified to account for population increases, 
reduction in irrigated acreage, and use of CAP water. 

The DWR bases demand projections on historical use patterns and not necessarily the 
volume of water pennit holders have the right to pump. A variety of unforeseen factors could alter 
future demand. For instance, in the Second Management Plan for the Tucson AMA, the DWR 
projects mining use at 45,000 acre-feet of water per year through 2025. However, mines currently 
hold rights to withdraw more than 62,000 acre-feet per year and could obtain additional water 
through withdrawal permits (DWR, 1991a, p. 26). Increases in the price of copper could lead to 
expanded production and greater water use (DWR, 1991a, p. 26). 

Funding of Management Programs 

State law allows the DWR to levy groundwater withdrawal fees on pumpers or rights 
holders in each AMA to finance programs and provisions established in the groundwater code 
(ARS, Section 45-611). The costs associated with these activities include administration and 
enforcement of the law, augmentation of an AMA's water supply, conservation assistance to water 
users, and purchase and retirement of grandfathered rights. 

The statutes also dictate that the legislature appropriate sufficient funds to the DWR each 
year to cover the costs of administration and enforcement of the groundwater code provisions 
(ARS, Section 45-611). 

Water Quality 

The Arizona Environmental Quality Act of 1986 forms the cornerstone of protection for 
Arizona's groundwater and surface water. A demographic shift and concomitant shift in political 
power, plus a successful consensus process, made the creation and passage of this legislation 
possible. As Arizona's cities grew (namely Phoenix and Tucson), political power shifted away 
from the state's traditional power bases in mining and agriculture toward the city residents. This 
enabled urban concerns such as water quality to be placed on the political agenda (Meeks, 1987, 
pp. 15-18). 

In the decade preceding 1986, mining and agricultural interests killed strong groundwater 
quality protection proposals in the legislature. Conversely, city and environmental interests 
defeated weak protection measures. This persisted until 1986, when a coalition of environmental 
and city interests succeeded in placing a groundwater protection initiative on the November 1986 
ballot (Meeks, 1987, pp. 15-17). Sensing strong public support for the initiative, the opposing 
interests came to the negotiating table, first at the behest of a state senator and a second time at 
Governor Babbitt's ·request. These two closed-door sets of negotiations produced essentially a 
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political compromise that is embodied by the Environmental Quality Act (Meeks, 1987, pp. 19-
23). 

The DEQ administers most of the enforcement of the act except the portions concerning 
pesticides, which are regulated by the Commission on Agriculture and Horticulture. 
Fundamentally, the act is a permitting system which requires permits for all discharges and 
regulates use of pesticides through a licensing and permit system. Exemptions exclude such 
activities as domestic activities, water supply canals, and storm runoff (Meeks, 1987, pp. 11-14). 

All aquifers in the state are to be inventoried, classified, and monitored. All activities 
known to pollute groundwater require a permit, as does any nonexempt activity that discharges into 
groundwater. Discharge permits are issued based on the best available control technology, when 
discharges do not violate water quality standards. A permit may also be issued to a discharger if it 
can be proven that the discharge will cause no further damage to an aquifer (Meeks, 1987, p. 13). 

The state maintains a list of pesticides that have the potential to pollute groundwater. Users 
of those pesticides are subject to specific monitoring and reporting requirements. Annual reports 
on pesticides are required and pesticide registrations can be canceled (DWR, 1991b, pp. 286-87). 
The 1986 Act designates areas of pesticide management and bans the use of some pesticides in 
areas such as schools, hospitals, and neighborhoods. Agricultural discharge is covered by the 
adoption of best management practices. Compliance with these constitutes compliance with water 
quality standards (Meeks, 1987, pp. 11-13). 

The act calls for surface water standards to conform with those set out by the federal Clean 
Water Act The act also affirms that drinking water in Arizona ought to conform to the standards 
set by the U.S. EPA (Meeks, 1987, p. 12). 

The act provides for civil and criminal penalties for violators. A revolving cleanup fund is 
also provided for by the act, financed by appropriations and fines (Meeks, 1987, p. 13). 

Special Projects 

There are ongoing special projects in Arizona that either have or could have substantial 
impact on water management in Arizona. Not all these projects are sponsored by the state . 
government but nevertheless, they are or will be factors that the DWR must acknowledge and 
consider in its planning. 

An essential ingredient for meeting assured water supply rules and for coping with 
increasingly stringent restrictions on groundwater pumping is the CAP through which water from 
the Colorado River is transported through canals to serve the heavily populated central Arizona 
region. The CAP was built with federal funds. The Arizona Legislature created the CA WCD to 
contract with the federal government for delivery of the water and repayment of Arizona's share of 
the costs (Eden and Wallace, 1992, p. 7). The CAWCD contracts with water users for water 
deliveries, delivers water, and collects payment The CA WCD currently imposes an ad-valorem 
tax on property in the Phoenix, Tucson, and Prescott AMAs at the rate of 4 cents per 100 dollars 
assessed valuation (DWR, 1993, p. 26). 

The CAP has the capacity to carry two million acre-feet of water per year to Arizona's most 
populous areas. However, CAP water is currently being underutilized for reasons which include 
the following: a downturn in the agriculture economy; incomplete water facilities on Native 
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American lands; and the high cost of CAP water relative to other sources. Underutilization-only 
20 percent of capacity is now used-has caused the project financial strain and led state officials to 
worry about losing Arizona's allotment of Colorado River water to California if CAP water 
continues to be underutilized (Carr, Interview, January 7, 1994). These worries prompted a 1993 
report which recommended conducting a study to determine whether CAP water can be used 
effectively to enhance the environment; insuring the financial integrity of CAP by continuing the 
CA WCD's ad-valorem tax and perhaps extending the tax to Pinal County; lowering the price of 
CAP water to agricultural users and making up the price loss by issuing bonds; and utilizing CAP 
water for water rights settlements with Native American tribes (DWR, 1993, pp. 26-28). 

In addition, there have been some problems with water suppliers converting from 
groundwater to CAP water. The most notable example is that of Tucson Water. For a number of 
reasons, the city's attempts to run CAP water, which is of lower quality than the groundwater 
Tucson had been using, through its municipal distribution system, resulted in the delivery of 
"yellow" water to the city's customers. As a result, Tucson has had to backtrack on its use of CAP 
water as a source of municipal supply. The future use of CAP water in Tucson is uncertain at this 
time (Rule, Interview, January 6, 1994). 

For some of the reasons discussed above, it became apparent in the 1980s that most of the 
municipalities would not be able to fully utilize their CAP water allotments when they became 
available. This realization fueled interest in groundwater recharge and the underground storage of 
water as a means of utilizing Arizona's share of the Colorado. To facilitate these efforts and clarify 
associated issues, the legislature passed the Artificial Recharge Act and the Underground Storage 
Act in 1986 (Eden and Wallace, 1992, p. 26). However, the operation of recharge and storage 
projects has been largely retarded by high costs, complex technical requirements, and a 
cumbersome dual permitting system. Recharge and storage projects, nonetheless, will play a large 
part in helping Arizona reach safe-yield. To reach this potential, some observers recommend that 
the DWR streamline its permitting process (Eden and Wallace, 1992, pp. 26-28). 

Another special project related to Arizona water management is the reservation of instream 
flow rights by riparian landowners. See the Water Policy section for this discussion. 

Assessment of the Water Plan 

The success of the GMA will depend on the ability of the AMAs (except Pinal) to reach 
safe-yield by 2025. Assessment of this specific goal is dependent on pumpage and recharge 
figures. As mentioned above, the state requires all wells to be registered. The law also requires 
groundwater users to file reports listing groundwater withdrawals, transportation, and use every 
year. 

Many of the original provisions of the 1980 GMA make up the bulk of Arizona's water 
code today. Most of the changes that have taken place have consisted of amendments to provisions 
of that law through legislative action. The groundwater code requires the DWR director to make a 
full report about DWR operations to the governor and legislature annually. The report should 
include suggestions for amending existing laws or enacting new legislation as the director and the 
Arizona Water Resources Advisory Board deem necessary (ARS, Section 45-111, p. 456). 
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Comments and Conclusions 

The Groundwater Management Act was precedent-setting legislation when it passed in 
1980, but the state has failed to expand the scope of water planning beyond the act's narrow 
mandates. As a result, Ariz.ona lacks a comprehensive water management plan. 

Three primary limitations to the GMA can be identified. First, in general, the requirements 
of the act apply only to the most populated areas of the state. Second, Arizona law ignores the 
integrated nature of groundwater and surface water. The law exacerbates this weakness by 
focusing strict conservation efforts only on groundwater. Third, the water law has few provisions 
specifically designed to protect the environment While some actions have been taken in recent 
years to maintain instream flows for natural-habitat protection, these have come through informal 
arrangements, not from legislated mandates. 

The above limitations do not mean that Arizona is without its lessons for Texas and other 
states. On the positive side, regional organization of the Department of Water Resources allows 
for flexibility in regulation. Individual AMA plans allow management goals to be tailored to the 
characteristics of each area. The regional offices help ensure there is an adequate administrative 
apparatus for devising, implementing, and modifying those ten-year plans. Regional office 
personnel work closely with the water interests in their area, and they supervise the consensus 
process undertaken to formulate each management plan. In this manner, the regional 
administrators are able to establish relationships with water users that go beyond that of regulator 
and regulated, which can be advantageous in resolving conflicts. 

The consensus process used to formulate the ten-year Area Management Plans also is a 
positive aspect of Arizona water planning. The process involves a wide spectrum of interests in 
each AMA and allows for much public participation. Unfortunately, the scope of discussion and 
possible action is limited by the narrow reach of the GMA. 

Although it is a sort of "backward" lesson, perhaps one of the most useful messages of 
Arizona water planning is the importance of laying a broad legal framework for water management 
from the start. The state has made few changes in its water laws since 1980. And some parties 
would argue that amendments to the laws have done more to erode the power of the GMA than to 
expand it 
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Chapter7. 

California 

Geographic and Climatological Overview 

Approximately 75 percent of the water used in California has its origins in the northern 
region of the state. However, 75 percent of the demand takes place in the southern region of the 
state. The demand for water is highest during the summer months when there is little precipitation. 
This fact has led to the construction of a complex water transport system, containing dams, 
aqueducts, and pumping plants owned by federal, state, and local governments, that carries water 
to the areas where it is most needed. 

The 1990 census revealed California's population to be over the 30 million mark and state 
projections estimate that the population will be over 40 million by 2010 (Water Education 
Foundation [WEF], Layperson's Guide to California Water). Meeting the inevitable increased 
demand for clean and reliable water is the challenge and goal of the Department of Water Resources 
(DWR). 

California Water Policy 

The 1987-92 drought caused Californians to realize that the existing water management 
systems could not provide them with reliable water service. The drought caused the state to strain 
environmental resources, ration water, increase conservation among urban water users, and 
reduce supplies to farmers. This crisis caused the urban water districts to develop emergency water 
plans for shortages of up to 50 percent of normal supply. The state was able to meet its needs 
through water banking, water transfers, water supply connections, and reallocating water for the 
benefit of fish and wildlife. 

With these challenges brought to the forefront, "the Water Code Section 1004 was 
amended in 1991 to require that the California Water Plan be updated every five years and that the 
Department of Water Resources conduct a series of hearings with interested persons, 
organizations, . .. agencies, and representatives of the diverse geographical areas and interests of 
the state" (CA DWR, 1993). 

Since the last plan was produced in 1987, much ambiguity has surrounded water supply 
and management due to the still emerging environmental policies. In the Sacramento-San Joaquin 
Delta, two species of fish have been listed under the state and federal Endangered Species Act. 
This situation has caused a reallocation of water from the Central Valley Project to supplies for fish 
and wildlife. Two-thirds of the population and a prominent part of agriculture receive their water 
from the delta, so the developing environmental regulations will have a major affect on water 
policy. 
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With the need for a comprehensive water plan illustrated by the drought and the 
endangerment of fish and wildlife, the governor announced his policy to provide direction in 
"developing demand management and supply augmentation alternatives put forth in the California 
Water Plan" (CA DWR, 1993). 

The Calif omia Water Plan begins with a summary and a chapter entitled "Institutional Framework 
for Water." The chapters in the section "Resource Management in California" cover surface water 
supplies, groundwater supplies, water quality, urban water use, agricultural water use, 
environmental water use, water-based recreation, the Sacramento-San Joaquin Delta, options, and 
water balance. The goal of the Water Plan is to "assess the demand and needs for water, and to 
balance these demands with the supply in the California Water Balance through demand 
management and water supply augmentation options for enhancing water supply reliability to meet 
California's water needs to the year 2020" (CA DWR, 1993). 

Key elements of the governor's water policy are (1) fixing the delta, (2) reduction of 
groundwater overdraft, (3) water marketing and transfers, (4) additional water for fish and 
wildlife, (5) additional storage facilities, (6) water conservation, (7) water recycling and 
desalination, (8) transfer of the federal Central Valley Project to state control, and (9) Colorado 
River water banking. 

The water plan is produced by the Department of Water Resources, which is responsible 
for water management in California. The plan was written by Ray Hart, DWP Principal Engineer 
and Chief of Statewide Planning, with the help of an advisory committee made up of individuals 
representing urban, agricultural, and environmental interests from various regions of the state. 1be 
committee was responsible for evaluating and advising DWR on the progress of the document. 
The public had the opportunity to participate through hearings held by the DWR which focused on 
the policy process and problems. The public was also able to participate through nonprofit 
organi7.ations, such as the League of Women Voters and the Environmental Defense Fund. who 
had representatives on the advisory committee. The approach to developing the document was 
bottom-up, with a substantial amount of time spent coordinating with regional offices. 

Eighty percent of the plan is unenforceable. According to Ray Hart, "Most of the 
recommendations would have to take place at the local level, and they already are having a hard 
time dealing with the existing federal and state mandates. 'Ibey do not need additional ones" 
(Interview, February 7, 1994 ). The water plan provides a framework or guidelines for water 
planning. 

California Water Law 

Article X, Section 2, provides the basis for California's water law and policy. This section 
stipulates that use of the state's water be beneficial and reasonable. The waste, unreasonable use, 
method of use, or method of diversion of water is prohibited. 

California administers riparian and appropriative water rights for surface water. Under the 
riparian, the owner has the right to divert the natural flow of water running by his land for 
beneficial or reasonable use on his land next to stream as long as it is within the stream's 
watershed. In shortages, all riparian water users must restrict their use of this water. Under 
appropriative rights, "first in time is first in right" (CA DWR, 1993). Those who hold 
appropriative rights can divert, store, and use water on any land, even if it is not adjacent to the 
stream or within its watershed. The State Water Resources Control Board (SWRCB) is not 
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granting any additional water rights. "All rivers and streams are fully appropriated" (Atwater, 
Interview, February 7, 1994). 

The Water Commission Act (1914) established a system of state-issued permits and 
licenses for the appropriation of water. This act assigned to the SWRCB the responsibility for 
administering appropriate water rights. 

Any individual who owns land over a groundwater basin is entitled to use the water. 
Groundwater management is through adjudication or by local management through statute or 
agreement Under the water code any local agency which provides water service is able to adopt a 
groundwater management plan if the groundwater is not previously subject to management. 

Riparian and appropriative water rights were limited in the 1980s through the Public Trust 
Doctrine. Under the doctrine the state holds the title to tidelands and the beds of navigable lakes 
and streams within its borders for beneficial uses. The public rights of access to these lands are 
inalienable. This doctrine has allowed California to protect fish and wildlife through preserving 
trust lands for study and enjoyment 

The Federal Power Act is also instrumental in California. This act requires that a license be 
obtained from the Federal Energy Regulatory Commission for hydroelectric plants proposing to 
use navigable waters or federal lands. Holders of these licenses have been able to claim exemption 
from state requirements such as dam safety requirements, minimum stream flow requirements, and 
state designation of wild and scenic streams. That the federal government still has the power to 
supersede states' authority was confirmed when a federal district court judge in the case of Sayle 
Hydro Association v. Manghan (February, 1993) held that federal law has "occupied the field" 
preventing any state regulation of federally licensed power projects other than determining 
proprietary water right. 

In response to the Central Valley Project and State Valley Project, an area of origin 
legislation was produced. This legislation mandates that the environment surrounding the water's 
source must be protected (Atwater, Interview, February 7, 1994). This provision falls under 
County of Origin statutes that protect water supplies for the county of origin, and the Watershed 
Protection statutes that protect the watershed of the origin. 

The Delta Protection Act of 1959 requires that the State Water Project (SWP) and the 
Central Valley Project (CVP) "provide an adequate water supply for water users in the Delta 
through salinity control or through substitute supplies in lieu of salinity control" (CA DWR, 1993). 

The following is a list of the major environment laws affecting water policy: 

1. The Federal and State Endangered Species Act protects the habitat and implements 
measures to promote recovery of threatened or endangered species; 

2. Natural Community Conservation Planning identifies the habitat needs of species before 
they are threatened or endangered and develops voluntary conservation methods for 
development and growth; 

3. The California Environmental Quality Act requires agencies to identify and develop ways to 
avoid and reduce environmental damage where feasible; 

4. The Fish and Wildlife Coordination Act protects the quality of the aquatic environment as it 
affects fish and wildlife sources; any federal agency proposing to control or change any 
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body of water must consult with the U.S. Fish and Wildlife Service, the National Marine 
Fisheries Service, and state fish and game officials; 

5. The National and State Scenic Rivers Act requires that diversions of water for domestic 
uses must not adversely affect the "river's free-flowing character" (CA DWR, 1993); 

6. 1be National Environmental Policy Act requires that federal agencies develop an 
environmental impact statement for any federal actions that may affect the environment, the 
goal being to protect and enhance the quality of the environment; 

7. The Central Valley Project Improvement Act (HR 429) protects, restores, and enhances 
fish, wildlife, and habitats in the Central Valley and Trinity River basins, as well as 
protects the San Francisco Bay Sacramento-San Joaquin Delta Estuary, while balancing the 
competing demands for water. 

HR 429 stipulates that 800 thousand acre-feet of CVP water must be allocated to fish and 
wildlife purposes. This water must be used for these purposes regardless of farmer demand or 
drought conditions. The decision also allows for outsiders to buy water from those holding rights 
to CVP water, a provision that creates a major marketplace for water through water transfers. 

HR 429 brings much uncertainty to the water planning in California. lbere is speculation 
that the federal government may override the state rules on the Delta and impose stricter standards 
of their own to protect fish, wildlife, and the habitat. More species of fish may be declared 
endangered, which would increase federal involvement in water planning. 

Water claims by Native Americans is an issue that must be addressed. Public Law 101-618 
addresses Native American water claims in the Truckee-Carson River system. The Bureau of 
Reclamation is working with Native American tribes whose rights may be affected by regional 
projects. 

Water Resource Planning 

Until recently, California's water planning and development was predicated on the state's 
worst recorded drought: the six-year drought occurring from 1928 to 1934. It is likely, however, 
that California water planners and developers will revise the way California acquires, allocates, and 
uses its water in light of its most recent drought, which has forced Californians to observe 
emergency conservation and rationing measures as never before. Although California is no longer 
faced with immediate crisis, the drought of the late 1980s and early 1990s has shifted the focus of 
policy makers and citizens alike from a technical and technological capability to the environmental 
imperative in water planning and development 

California must now place more emphasis on conservation, reclamation, and reuse than it 
has in the past if it is to meet the growing demand for water in this decade and decades to come. It 
is likely that the forthcoming comprehensive water plan, scheduled for release in the spring of 
1994, will do just this. If California's 1987 plan, Cal.ifomia Water: 1..noking to the Future, is any 
indication of policy makers' determination to meet the present and future water needs through 
incorporating environmental criteria into the plan, then Californians can look forward to greater 
access to and supply of safe ground and surface water in the next century. 
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According to 1987 projections, California has sufficient water to meet most of its present 
water needs, barring another extended drought, and has in place a complex water management plan 
designed to ensure a dependable supply in the future. Traditional, expensive, environmentally 
harmful water development and transport systems are slowly being replaced by innovative, less 
costly, and more environmentally benign measures, such as water conservation, conjunctive use of 
ground and surface water, water banking, water transfer, and wastewater reclamation. 

These traditional mechanisms will eventually serve as supplementary measures as water 
planners are able to implement newer methods of providing water to businesses, agriculture, 
citizens, and the environment Water planners will rely less on the some half-doz.en local/irrigation 
water districts and more on the joint effort of the two principal federal and state agencies, the State 
Water Project (SWP) and the Central Valley Project (CVP), to develop a comprehensive and 
coordinated way to fulfill regional water obligations. Existing and heavily utilized SWP-CVP 
reservoirs and aqueducts will supplement other water supplies. 

The Central Valley Project is comprised of dams and canals developed by the Bureau of 
Reclamation and the U.S. Army Corps of Engineers. The CVP is currently managed by the 
bureau. This water is primarily used for irrigation of agriculture in the Central Valley. 

The State Water Project is another large system of canals and dams built for the delivery of 
water. Domestic and industrial use account for 60 percent of this water's consumption, with the 
remainder going to agriculture. 

California has approximately 1,313 existing dams and reservoirs that store some 43 million 
acre-feet (m.a.f.) of surface water. Of these, the state goveinment has direct jurisdiction over 
1,188, which supply 19.7 m.a.f. per annum. Dependable surface water supplies from all SWP 
facilities equals 2.3 m.a.f. per year. The other 125 dams and reservoirs are overseen by the federal 
government, with current estimates of CVP-developed surface water approximating 22.9 m.a.f. 
each year. CVP projects dependable water supplies for 2010 to be some 9.45 m.a.f. per annum; 
7.7 m.a.f. will be developed from the Sacramento, American, and Trinity rivers in the northern 
California and North Bay regions and 1. 7 m.a.f. will be developed from other sources. This 
projected supply capability is dependent on reuse of earlier delivered supplies. 

In addition, local water/irrigation districts supply some 10 m.a.f. per year to Californians, 
meeting one-third of California's entire water needs. California's chief source of surface water for 
the southern water districts is the Colorado River, which supplies approximately 4.4 m.a.f. of 
apportioned water, as well as half of the surplus or currently unallocated water. Southern 
California water/irrigation districts currently receive an additional 400 thousand acre-feet of surface 
water because Arizona is not utilizing its full 2.8 m.a.fJannum allotment. Once the Central 
Arizona Project is fully operational, in the early to mid 1990's, Southern California's supply will 
decrease considerably. Additional supplies will have to be found elsewhere. 

California's groundwater supply is significantly larger than its surface water supply. Some 
400 groundwater basins supply 800 m.a.f. per annum, although not all of this supply is available 
for use. The 16.6 m.a.f. pumped annually meets 39 percent of all usable, safe groundwater, 
which means that it is easily and technologically accessible. Despite natural and engineered 
groundwater recharge efforts, Californians exceed needed recharge by approximately 2.0 m.a.f. 
annually. Thus, 65 separate agencies operate groundwater recharge projects, relying on "in-lieu
recharge" to augment and safeguard future groundwater supply. Rather than pump water directly 
into groundwater basins, agencies coordinate water diversion and use to allow users to draw from 
surplus surface water supplies until unused groundwater has naturally recharged the basin. 
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Accumulated groundwater can then be used later as needed. This coontinated recharge 
management plan helps to offset annual overdrafts. 

Despite a seemingly good supply of ground and surface water, California fares serious 
water shortages in the future if measures are not now taken to prevent them. Perhaps most 
threatening to California's growing municipal demand and supply is the increasing and ever
present need of California agribusiness. According to 19'J3 data, 90 percent of total developed 
water is used for irrigation by agribusiness (Conniff, 19'J3). Projected firm water yield and 
delivery by SWP-CVP, however, falls short of California's total demand - ie., munici~ ~ 
agricultural, industrial, and environmental. A Wilson-appointed task force concluded Wt year that 
the state's demand for water will outstrip its supply by at .least four million to six million acre-feet 
by the year 2010. As they stand today, existing SWP facilities will be unab1e to provide the 
needed 1.3 m.a.f. in the year 2010. Only by cooniinating the SWP and the CVP efforts can water 
needs be met 

In 1986 an agreement was reached between the U.S. government and California that would 
provide 250,000 acre-feet per year for all uses by California water users. This agreement is 
known as the "Coordinated Operation of the Central Valley Project and the State Water Project." 
Section 1 O(h) of the agreement authorizes the Department of Water Resources (DWR) and the U.S. 
Bureau of Reclamation to negotiate a contract for SWP to develop and transport water for the CVP 
on the "basis of equal priority for SWP long-term contractors and for the Bureau to sell interim 
CVP contractors. The Bureau of Reclamation may also purchase additional wheeling that uses 
surplus capacity after all SWP contractor's needs have been met" (CA DWR, 1987). This 
coordinated effort might be able to produce in total 500,000 acre-feet to meet California's projected 
2010 needs. 

SWP and CVP are also cooniinating efforts to share or exchange water from surplus areas 
to shortage areas through the existing aqueduct system. This system can transpOrt enough water to 
meet the needs of75 percent of California's population. SWP and CVP are also encouraging the 
utilization of water marlceting; that is, the sale of water and water rights. Assembly Bill 3491, 
passed in 1982, mandates DWR and the SWRCB "to encourage the voluntary ~er of water and 
water rights, and permits water agencies to sell, lease, exchange, or otherwise transfer water that is 
surplus to the needs of agencies' water users" (CA DWR, 1987). However, transfers are 
restricted to a seven-year period. 

Although SWP and CVP are clearly in the lead on many important statewide water 
development efforts, local water districts too are devising pl.am to meet future water needs. Most 
plans currently build upon traditional water development methods, reservoir and dam construction 
or expansion. As of 1987, many of these plans were delayed or under review by state and federal 
agencies because they were both fiscally unsound and environmentally hazardous. It remains to be 
seen whether local water districts will have had to revise their plans or whether state and federal 
agencies will agree to further construction. Certainly citizen outcry for increased environmental 
concern and protection will have an impact on the orientation of local, state, and federal decisioo
making. 
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Water Quality 

The State Water Resources Control Board is responsible for water quality in California. 
The Porter-Cologne Water Quality Control Act is the state's water quality control law. "This act 
requires the SWRCB to 'establish such water quality objectives ... as in its judgment will ensure 
the reasonable protection of beneficial uses ... "' (CA DWR, 1993). Establishing these objectives 
for the Sacramento-San Joaquin Delta and their implementation is a major problem in California 

In 1976 the board initiated hearings leading to the adoption of Decision 1485. This 
decision set conditions for water quality standards, export limitations, and minimum flow rates for 
the state and federal operations in the Delta. The SWRCB mandated that the water quality be as 
good as it would have been without the existing construction. In order to implement these 
standards, a thorough monitoring program was created. 

Each of the state's nine Regional Water Quality Control Boards must adopt a water quality 
control plan, approved by the SWRCB and the U.S. EPA, within their region. The method of 
implementation is to require all dischargers of waste that have an impact on federal water to meet 
formal discharge requirements. Any person involved in discharge must file a report with the 
Regional Water Quality Board of his or her jurisdiction. There are criminal, civil, and 
administrative penalties for failure to file. After filing, the board sets conditions on the discharge. 
The discharge conditions are based on water quality requirements of the given body of water. 

Most cities, counties, states, and major industries comply with state guidelines. "Very few 
cities or major industries pollute into the rivers or streams. Small communities and individuals 
present a greater problem" (Atwater, Interview, February 7, 1994). These small communities do 
not have the tax base to pay for the water quality control that is needed. The SWRCB rarely 
imposes fines on these communities because it would not improve the situation. The dilemma of 
compliance from these small communities is one of the greatest obstacles to improving water 
quality in California. 

In order to monitor water quality, the state board receives samples from counties and tests 
them for quality. Atwater feels that some of the equipment used by the board is outdated and new 
equipment is not a possibility given the financial situation of the state government 

Federal and state drinking water standards have been adopted and are enforced by the 
California Department of Health Services Office of Drinking Water. The municipal drinking water 
utilities are responsible for meeting standards. 

Assessment of the Water Plan 

Consensus planning takes place within each of the SWRCB's nine Regional Water Quality 
Control Boards. State Senator Jim Nielson introduced consensus planning at the regional level in 
1986 as a means to address the problems of the Sacramento River and its declining fisheries and 
wildlife. Consensus planning has since been an effective tool in hammering out a compromise 
between farmers, fisherman, environmentalists, urban users, and engineers. 

To date, California has no formaliz.ed consensus mechanism in place at the state level of 
water planning. Due largely to the complex nature of legal authority granted to the federal, state, 
and local governments, the DWR, author of the state water plan, relies on more traditional methods 
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of decision-making to meet the growing needs of California's burgeoning population and its 
seemingly disparate interests. DWR has, however, recently incorporated a consensus-like 
structure to advise it in all phases of drafting the water plan. This Advisory Committee, comprised 
of 19 government agencies and nongovernmental organizations (NGOs), represents urban, 
agricultural, and environmental interests from across all regions of the state. Its role, since 1992, 
has been to evaluate DWR water policy and "advise DWR as to the adequacy of its work" (CA 
DWR, 1993). Although no one outlook of representative agencies is reflected in the plan, the 
committee and DWR work to ensure a balanced and equitable document that will serve as sound 
guidelines for regional and local water agencies. 

Unlike its predecessors, the November 1993 California Water Plan is successfully infused 
with environmental standards and goals for the state, regions, and local districts. Ray Hart credits 
the six-year drought, Governor Wilson's April 1992 "Ending California's Water Wars" speech, 
and NGO activism for refocusing California's attention towards mandating environmental uses of 
water and strengthening environmental protection. The net effects of the events are: 

1. greater coordination at all levels of government data collection on water quality and supply, 

2. development and implementation of innovative water conservation and reclamation 
techniques by state regional organizations, 

3. broader consensus among stakeholders at the local level on water policy, 

4. greater public involvement, 

5. the establishment of financial mechanisms to support better management techniques, and 

6. the foundation of ways for reversing environmental degradation of waterways. 

A review of the November 1993 water plan clearly indicates DWR's responsiveness to and 
support of such efforts. 
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Chapters. 

Kansas 

Geographic and Climatological Overview 

Kansas is similar to Texas climatologically and geographically in that it varies from very 
dry in the western part of the state to more lush in the east The differential in rainfall varies from 
1/8 inch runoff in the west to 100 inches in the east The Ogallala Aquifer underlies the western 
half of Kansas, and the east has streams, lakes, and alluvial aquifers. A total of 12 m.a.f. of water 
runs out of the state annually. Kansas regulates its groundwater use, but is bounded to the north by 
Nebraska, which does not Groundwater and surface water are regulated as a single system. 
Kansas benefits from a water supply that exceeds demand, although the demand varies regionally 
due to the disparity of geographic conditions in the west and east The primary areas of concern 
are the maintenance of minimum desirable streamflows, water conservation, and the enforcement 
of water rights. -

Kansas Water Law 

Background 

Two state agencies are involved in water resource management in Kansas. One, the State 
Board of Agriculture's Division of Water Resources, is charged with the enforcement and 
administration of the Kansas Water Appropriation Act This law, which was enacted in 1945, 
provides the framework of water law in the state which allows users to have the right to use water 
in accordance with the principal of prior appropriation. Otherwise described as "first in time, first 
in right," it means that "the date upon which a permit is applied for establishes that person's 
priority to continue the use of water, and in times of shortage, use of a water right may be 
curtailed, starting with the most junior right first" (Kansas Water Office, May 1985). 

The other state agency involved in water resource management is the Department of Health 
and the Environment, which concerns itself with water quality issues. 

Water Management Legislation 

In 1981, the State of Kansas Legislature passed the State Water Resource Planning Act. 
This act set out the goals and policies for water planning activities in Kansas and established the 
process for a comprehensive state water plan. The declaration reads: "The people of the state can 
best achieve the proper utilization and control of the water resources of the state through 
comprehensive planning which coordinates and provides guidance for the management, 
conservation, and development of the state's water resources" (SWRP A, 1990). Starting in 1983, 
a dynamic, comprehensive process was established to develop water policy, and the need to plan 
on a watershed basis was recognized. 
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The first policy issued in the planning process was passed and approved prior to the water 
plan itself coming before the legislature. It was the 1984 amendments to the 1980 Minimum 
Desirable Streamflow legislation (82A-703AB&C). As a result, April 12, 1984, was established 
as the priority date for the issuance of rights to the stream itself as opposed to users. Minimum 
desirable streamflows were required as of that date. During the first year minimum streamflows 
were established for about five streams, and over the next few years, minimums were established 
for each point in all streams. (Dry streams were not studied.) 

The state water plan was endorsed by the legislature in 1985 in the form of House 
Concurrent Resolution No. 5010. The planning process approved by the legislature in 1981 thus 
became the plan. By 1988, the policy framework had been established, and since then the Basin 
Plans have been implemented. 

In 1987, an additional section KSA 82A-732 to the Water Appropriation Act was passed 
that authorized the levying of fines from users who failed to report their water use. Since then, the 
State Water Office reports that 99.9 percent of the use reports are submitted each year. Since 
1990, all new appropriations are established based upon safe-yield criteria. 

The passage in 1993 of the Water Transfer Act was a significant amendment to the 1983 
Water Transfer Act It encourages users to look within a 35-mile radius for water resources to 
discourage longer transfer of water. New appropriations require a water conservation rate 
structure. 

In 1992, the Walnut Creek Intensive Groundwater Use Control Area was ordered. It took 
advantage of powerful legislation already in existence - the Intensive Groundwater Use Control 
Areas Statute passed in 1978 that enabled the State Engineer to act to restrict use. The designation 
of an intensive groundwater use control area gives state regulators additional ability to restrict water 
use and implement special conservation and management measures within its boundaries. 

In 1989, the Kansas legislature established the State Water Plan Fund (Senate Bill 398), 
which "was the provision of a permanent dedicated source of funding in the range of $16 million 
annually for implementing the State Water Plan" (Kansas Water Office, July 1989). Half the 
funding comes from the State General Fund and EDIF (lottery) funds and half from fees (Kansas 
Water Office, July 1989). Funds are distributed by sector, for example, agriculture, municipal, 
and industry. Typical requests total $30-$32 million annually, and on average about $10 million is 
funded annually. Pending legislation would establish the Water Use Incentive Fund, intended to 
assist in system improvements. 

Water Quality Legislation 

The Kansas Department of Health and Environment deals with water quality regulation. 
The Board of Agriculture, Division of Water Resources, gets involved with the Department of 
Health only insofar as the impairment of water rights is concerned. 
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Institutional Roles and Political Authority 

The primary agency involved with water planning and regulation is the Kansas Water 
Office and the Kansas Water Authority is its policy board. Board members are appointed by the 
governor, the speaker, and the president of the Senate. Other ex-officio members are the heads of 
the nine water authorities. The Basin Advisory Committees each consist of twelve appointed 
members, who are unpaid public volunteers. The Area Coordination Teams (for the five areas in 
the state) consist of field personnel of the federal, state, and local agencies with programs most 
closely related to implementing the water plan. Because they participate in the planning process as 
well, the Area Coordination Teams develop implementation plans that enhance, rather than 
undennine, the authorities of the Basin Advisory Commi~. 

Kansas Water Policy 

The Kansas Water Plan consists of two parts. The first contains any policies that require 
legislative action or management action and deals with new programs or statutory issues. The 
pertinent sections concern management, quality, conservation, and fish, wildlife and recreation. 

The second part applies to the 12 river basins, which use current programs. The pertinent 
sections are each of the basin sections. 

By 1995, the entire Water Plan will have been developed and the Kansas Water Office will 
enter a phase of evaluation. Kansas requires that all state agencies undergo mandatory evaluation 
each year, and the Kansas Water Office intends to improve the planning process to facilitate 
evaluation. This improvement involves establishing criteria for future planning that is outcome
oriented so that no effort is wasted. 

Water Resource Planning 

The Kansas Water Office is the water planning agency for the state. It conducts planning 
activities on an annual cycle, and the plan is updated each year. The planning process includes 
public participation. Beginning in June, each basin identifies issues for consideration. 
Background infonnation is developed for preliminary draft submission in January. Public 
meetings are held in March in each basin district The Kansas Water Office gets together with the 
Basin Advisory Committees to incorporate comments into the working draft of the Kansas Water 
Plan revisions during July. The working draft is submitted to the Water Authority and two or three 
public hearings are held before the final draft is submitted to the authority for approval. Beginning 
in March, the Annual Implementation Plan is developed. The Kansas Water Office works with the 
nine water-related agencies and uses Area Coordination Teams to prepare budgets for the projects 
and programs contained in the revision to the Water Plan. The budget is finalized over the summer 
and issued in July. 
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Special Programs 

Geography Resource Center 

Kansas has embarked on a public education effort in the hope of educating Kansas students 
through a comprehensive approach to the study of natural resources from the perspective of the 
local watershed to the global view. A Geography Resource Center was established on two 
campuses in 1991 (Kansas Water Office, January 1993). 

Kansas Wetland and Riparian Areas Projects 

The Wetland and Riparian Areas Project (WRAP) produced local planning guides and 
brochures for use by community decision-makers. WRAP "was established in 1991 to help 
coordinate state wetland and riparian areas programs, aid land mangers, and promote public 
awareness of wetland and riparian values and functions. The goal of WRAP is to provide a 
foundation for interagency implementation and coordination of wetland and riparian strategies in 
Kansas" (Brooks et al, 1993). 

General Comments 

The State of Kansas has come to the end of its initial planning phase in that all goals of the 
Water Plan set out in 1985 have been implemented. The state is in the evaluation phase now, so as 
a case study it is very valuable because the successes and failures of the planning process are 
measurable. The key difference between Kansas and Texas water policy is the difference in the 
appropriation laws. As trustee of the state's water resources, Kansas can regulate use of water to a 
much greater extent than can Texas. 
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Chapter9. 

Montana 

Geographic and Climatological Overview 

Montana's 147,200 square miles make it the fourth-largest state in the United States 
(USGS, 1992). In spite of its size, it ranks 44th in population (WRI, 1992, p. 225), with about 
800,000 inhabitants. A moderate growth rate is expected through the end of the decade (Smalley, 
1993, p. 39). 

Approximately 29 percent of the land in Montana is owned by the federal government; 
Native American tribes own 2.8 percent (Smalley, 1993, p. 39). Of the privately owned land, 
97 .5 percent is cropland, pasture, range, or forest 

Montana is a semiarid state divided by the Rocky Mountains. The western and 
southwestern areas of the state are characterized by rugged mountains and intermontane valleys 
(USGS, 1992, p. 2). The central and eastern portions of the state consist of plains and small 
mountain ranges. The elevation ranges from 1,800 to 12,000 feet The climate and hydrological 
conditions differ substantially east and west of the continental divide. Annual precipitation ranges 
from 6-12 inches in the east to 100-120 inches in the northwest (USGS, 1992, p. 2). 

Economic development is thriving in the west, where recreation and tourism are important 
industries (Moy, Interview, January 12, 1994). Agriculture dominates in the east, which is 
lagging behind the west economically. The concentration of the state's population in the west and 
an influx of tourists has increasingly focused attention on measures for sustaining the way of life in 
that area of the state (Moy, Interview, January 12, 1994). 

The state can be divided into three major river basins. The Hudson Bay and the Upper 
Missouri River basins drain about 82 percent of the state's area and provide slightly less than 50 
percent of the state's total streamflow (USGS, p. 2). The Upper Columbia River basin drains 
about 18 percent of the state but provides slightly more _than 50 percent of total strearnflow 
(USGS, 1992, p. 2). 

The agricultural sector accounts for 96.5 percent of water withdrawn each year (Smalley, 
p. 39). About 2 percent is used for domestic and commercial purposes and less than 1 percent 
goes each to the thermoelectric sector and industrial and mining sector (WRI, 1992, p. 225). 
Agriculture is Montana's largest business, providing about one-third of the total state income from 
primary industries (DNRC, 1989a, p. 2). 

Montana's water supplies vary each year, and flooding and drought are ever-present 
concerns (DNRC, 1990a, p. 2). Snowpack is a major source of the state's water su_pply. 
Variations in springflow from year to year and season to season have made water storage important 
to decrease flooding and provide water for irrigation in many parts of the state (DNRC, 1989a, p. 
2). The state water law says that if water storage is the best way to meet growing water needs and 
solve problems, it should be actively pursued (Mont Code Ann., 1993, Section 85-1-703 (1)). 
Reservoirs retain 15 percent of the annual water supply (DNRC, n.d., p. 4). The dewatering of 
streams has been a problem, and agricultural constituents have fought legislative measures to 
maintain instream flow (Moy, Interview, January 12, 1994). 
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Potential diversion of water to other states has been a prominent concern. The threat of 
diversion by federal authorities was the primary impetus for a renewed interest in developing a 
state water plan in the mid-1980s (Schmidt, Interview, January 13, 1994). 

Montana Water Law 

The Water Use Act of 1973 governs Montana's water resources. Allocation and 
adjudication of groundwater and surface water is based on the prior appropriations doctrine. The 
act requires all water rights existing prior to July 1, 1973, to be finalized through an adjudication 
process in state courts. The law directed the Department of Natural Resources and Conservation 
(DNRC) to establish a permitting system for all subsequent appropriations. It also mandated a 
centralized records system for all water rights. 

Court adjudication of water rights still is under way, with no end in sight The process 
originally was expected to take about five years (Moy, Interview, January 12, 1994). The claims 
to water rights are exaggerated and greatly exceed supply (Moy, Interview, January 12, 1994). A 
commission appointed by the governor has been negotiating water rights with the Native American 
reservations since 1979. Compacts with the tribes are negotiated instead of adjudicated whenever 
possible (Moy, Interview, January 12, 1994). There are seven reservations in Montana. 

A comprehensive state water plan has been required since 1967, with passage of the Water 
Resources Act (Mont. Code Ann., Section 85-1-101 et seq.). However, management efforts 
undertaken in the 1960s and 1970s were piecemeal, with plans focusing on individual basins 
instead of statewide issues (Moy, Interview, January 12, 1994). These plans provided a wealth of 
technical infonnation but were rarely implemented (Moy, 1989, p. 3). Work on a comprehensive 
state water plan did not begin fonnally until the consensus planning process· was devised in 1987 
and initiated in 1988. The process is discussed in detail below. 

Montana has obligations to Canada and other states under treaties and compacts that 
provide for the division of water (DNRC, 1990b, p. 14). Native American tribes have rights to 
use water under both state and federal laws (DNRC, 1990b, p. 14). 

Numerous laws and regulatory programs in Montana control activities to protect water 
quality. Laws regulate discharges to surface water, stream-bed disturbance, mining operations, 
hazardous waste, underground storage tanks, septic systems, and "almost every other activity that 
poses a threat to water quality" (DNRC, 1992, p. 16). The primary water pollution control law is 
the Water Quality Act (Mont. Code Ann., Section 75-5-101). 

Institutional Roles and Political Authority 

Several state agencies have roles related to water resources. Three primary agencies are the 
Department of Natural Resources and Conservation, the Department of Health and Environmental 
Sciences (DHES), and the Montana Bureau of Mines. 
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Department of Natural Resources and Conservation 

The DNRC has statutory authority over pennitting and water quantity issues. It is 
statutorily responsible for developing a comprehensive water plan that will allow water to be 
managed in a way that benefits the people and considers a combination of traditional and alternative 
uses (Smalley,1993, p. 41). Each portion or revision of the plan is formally adopted by the 
DNRC, with the approval of the Board of Natural Resources and Conservation (BNRC) (DNRC, 
1989a, p. 5). 

Board of Natural Resources and Conservation 

According to state law (Mont Code Ann., Section 85-1-203), the BNRC must approve the 
DNRC's adoption of the water plan before it can be implemented. BNRC is made up of seven 
citizens appointed by the governor (Smalley, 1993, p. 41). The BNRC tends to be a highly 
political body (Moy, Interview, January 12, 1994). 

The BNRC serves the DNRC in an administrative capacity (Mont. Code Ann., Section 2-
15-3302). It is responsible for adopting rules necessary to implement and carry out the state water 
law (Ibid., Section 87-1-201) and acts in an advisory capacity to the department. The makeup of 
the board is discussed below. 

Department of Health and Environmental Sciences and the Montana Bureau of 
Mines 

The DHES has regulatory authority over water quality, and the Bureau of Mines serves a 
scientific research function. The legislature allocates money to the bureau to complete a baseline 
assessment of groundwater quality and quantity in the state (Moy, Interview, March 11, 1994). 
The DNRC and several appointed bodies are involved in the state's water-planning process, which 
was adopted in 1987 as a means of formulating the state water plan. The process is based on a 
model developed in Kansas (Moy, Interview, January 12, 1994). Consensus planning also is 
used to address basin issues. 

State Water Plan Advisory Council 

The SWP AC is appointed by the governor every two years, at the beginning of the 
planning process. It is the principal decision-making body in the state water planning process 
(McKinney, 1988, p. 339). The council, which represents a broad range of interests statewide, 
reviews the working documents prepared by the steering committees and modifies them according 
to responses from public meetings (Smalley, 1993, p. 41). The advisory council provides policy 
guidance and makes recommendations to the legislature, water management agencies, and water 
user groups (Smalley, 1993, p. 41). 

Council members include the directors of the DHES, DNRC, and the Department of Fish, 
Wildlife, and Parks; members of the BNRC; a representative from the governor's office; two 
legislators (one from each chamber and each party); representatives from the agricultural and 
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environmental sectors, Native American tribes, federal agencies, hydropower groups, sports 
groups, cities, and towns. The two legislators also are members of the legislative Water Policy 
Committee (Smalley, 1993, p. 41). 

Steering Committees 

Steering committees are appointed for each broad issue studied during a planning cycle 
(Moy, 1989). The committees more narrowly define the broad issues, which are identified by the 
public during an initial dialogue process (Smalley, 1993, p. 43). After several months of research 
and discussion, each committee drafts a working document that addresses specific issues (Smalley, 
1993, p. 41). 

For example, drought management was identified by public scoping meetings as a priority 
concern for the 1990-91 planning cycle (Smalley, 1993, p. 45). The steering committee further 
outlined eight specific issues it wanted to incorporate into the state plan. Two of those topics, by 
way of illustration, were coordination of timely drought impact assessments and improved drought 
monitoring (Smalley, 1993, p. 45). 

Steering committee members are appointed by the chairman of SWP AC; members serve on 
a voluntary basis. One member of SWPAC serves on each steering committee (Bradshaw, 
Interview, January 13, 1994). The appointees have a broad range of interests and technical 
expertise. All parties are asked to identify at least one individual who can represent their interest on 
the steering committees (Smalley, 1993, p. 41). A project manager is selected for each issue to 
facilitate the process and direct the analysis (Moy, 1989, p. 13.). 

Legislative Water Policy Committee 

This is a permanent water-policy committee of the legislature. The committee was created 
in 1985, partly to ensure that the DNRC took a more active and comprehensive approach to water 
planning (Water Policy Committee, 1992, p. 35). The committee is consulted throughout the 
planning process to provide advice on which issues to address (Smalley, 1993, p. 41). It also 
makes recommendations on the draft and final sections of the state water plan. 

Two legislators on this committee serve on SWP AC to facilitate communications. The 
members of the policy committee are appointed on a bipartisan basis by the Speaker of the House 
and the Senate Committee of Committees (Mont Code Ann., Section 85-2-105). 

Basin Planning Authorities 

Regional consensus planning, within basins, has taken on increasing importance in the last 
few years as urgent regional problems have arisen and after the statewide process was well under 
way (Moy, Interview, January 12, 1994). As in the statewide process, the DNRC serves 
primarily as a facilitator of the process and as a technical adviser for the basin steering committees 
that lead the planning efforts (Moy, Interview, January 12, 1994). 
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The Water Resources Act of 1967 authorized planning on a regional as well as statewide 
basis (Mont Code Ann. Section 85-1-203). However, SWPAC initiated basin water planning in 
1991 in response to urgent issues in the Musselshell and Milk River basins (Smalley, 1993, p. 
47). Planning also is under way in the Upper Clark Fork River Basin, a more heavily populated 
area of the state. The Upper Clark Fork River process is being used as model for basin planning 
throughout the state (Smalley, 1993, p. 47). 

A basin steering committee oversees preparation of a local management plan in accordance 
with state law guidelines (Mont. Code Ann., Section 85-1-203 et seq.). The DNRC director 
appoints members of a basin steering committee; criteria for these appointments also are guided by 
state law. 

The Water Resources Act does not outline specific criteria for basin boundaries. The 
basins have been delineated when a group of citizens from an area identify a water-management 
problem (Smalley, 1993, p. 47). Generally, the DNRC includes all geographical areas affected by 
the problem addressed, which usually encompasses all areas hydrologically connected to the water 
body affected by the problem (Smalley, 1993, p. 47). 

Water Resource Planning 

The impetus for the current planning process came in the early 1980s; the DNRC began to 
receive criticism from the legislature and public-interest groups for its lack of a coordinated, 
comprehensive state water plan (Moy, 1989, p. 4). There was no formalized process for public 
involvement or plan documentation (Moy, 1989, p. 4). Montana officials were concerned at the 
time that federal authorities would appropriate water to other states, especially if Montana had not 
documented its intentions for use of the resource (Schmidt, Interview, January 13, 1994). The 
particular planning process adopted is an internal policy and is not prescribed by statute. 

Besides the political pressures favoring development of a water plan, tensions between the 
state's two largest water users-ranchers and recreational users-escalated in the mid-1980s. 
Farmers and ranchers have the legal right to divert and use water, while recreational users want 
adequate flow levels (Moy, 1990, p. 16). Agriculture's political dominance had eroded over recent 
decades (Moy, 1990, p. 16), which leaves agricultural interests wary of the future of their water 
rights (Brunner, Interview, Jan. 12, 1994). As a result of a 1985 court ruling, farmers and 
ranchers felt recreational users were taking away property that belonged to them (Moy, 1990, pp. 
16-17). 

Consensus-Planning Model 

Moy writes that the purpose of the planning process is to solve statewide and basin-specific 
water management problems in a cost-effective and efficient manner ( 1990, p. 17). Due to limited 
funding, the DNRC determined that it could best address a handful of issues during each planning 
cycle. 

DNRC has about $200,000 per year to spend on water planning (Moy, Interview, January 
12, 1994). These funds cover staff salaries, printing costs, and travel and expense stipends for 
members of SWPAC who are not government officials (Smalley, 1993, p. 44). Funding for plan 
implementation is a separate allocation from the legislature (Smalley, 1993, p. 45). When new 
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legislation is introduced, the money needed for implementation is included as an addendum. The 
legislature is receptive to funding programs developed through the water planning process because 
legislators know that the public has been involved (Smalley, 1993, p. 45). 

The development of the plan was initially designed to consist of two phases. In practice, 
the two phases have overlapped. The intent was to first resolve statewide issues and develop the 
appropriate policies and management tools, then address specific basin issues (Moy, 1989, p. 5). 
Basin issues are to be addressed using the institutional framework revised through phase 1 
(McKinney, 1988, p. 339). As mentioned above, some basin consensus planning started in 1991. 
The statewide planning process currently is on hold while an advisory committee assesses its 
effectiveness. 

Planning Process Sequence 

Statewide and basin-level planning consists of five sequential steps (Moy, 1990, p. 17). 
The steps are as follows: (1) identify and select the issue; (2) bring key parties together to discuss 
and agree on the issue and all possible solutions, and seek consensus on the most acceptable and 
viable option; (3) seek public review and comment throughout the process; (4) formally adopt the 
preferred solutions; and (5) implement and evaluate the solution. All water planning meetings on 
both the state and local levels are open to the public (Smalley, 1993, p. 53). 

Formulation of the water plan is intended to be continuous. An issue can be brought back 
through the consensus-building procedure for re-evaluation. The format of the state water plan 
also is flexible. Final recommendations and policy decisions for each issue constitute a "section." 
The sections are placed in a loose-leaf binder; together, they make up the state water plan. If a 
section becomes outdated and the issue is reassessed, the new version can easily be placed in the 
water-plan binder. 

In its final form, an individual section consists of six to ten pages. The section describes 
the problem, states the policy related to the issues, lists the recommendations, and defines a 
schedule for implementation (Moy, 1990, p. 17). Seven sections of the state plan have been 
adopted so far. The seven general issues addressed by the planning process represent those 
considered the top priority water matters facing the state. The topics and the years they were 
addressed are listed below: 

• 1988-89, four issues: instream flow protection, agricultural water use efficiency, water 
resource data management, and federal hydropower licensing and state water rights. 

• 1989-91, two issues: water storage; drought management. 

• 1992-93, one issue: integrated water quality and quantity management. 

Many of the recommendations have been implemented. Progress on the first six issues is 
summarized in a report titled "State Water Plan: Implementation Update" (DNRC, 1993). Eight 
bills were proposed as a result of steering committee recommendations, and seven passed (Moy, 
Interview, January 12, 1994). 

A number of the policies resulting from the planning process have helped increase the 
state's ability to protect instream flows and the environment. Among compromise measures 
approved by the legislature in 1989 is a bill enabling the state Department of Fish, Wildlife and 
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Parks to lease water, and another changing the priority date for water reservations in order to 
provide for more timely acquisitions to protect streamflow levels. These two examples are 
discussed further in the environmental concerns section. 

Also as a result of the planning process, the state has taken action to facilitate research on 
instream flow; to study the security of water reservations, which must be reviewed every ten years 
and are subject to alteration or cancellation; to support cooperative solutions to local water-right 
disputes; and to evaluate the physical availability of water to meet instream flow demands. 

Implementation 

Montana water law recognizes the physical integration of groundwater and surf ace water. 
All water is owned by the state. The DNRC is charged with administering permits for most 
surface and groundwater uses. Exceptions to permit requirements are outlined in Section 85-2-306 
of the Water Use Act. 

Monitoring and enforcement of permit requirements exists only in a limited number of 
designated areas. All diversions of water in the Yellowstone River basin must be monitored by 
measuring devises, though enforcement is somewhat lax (Moy, Interview, March 11, 1994). The 
state also can require measuring devises on chronically dewatered streams. This provision is just 
beginning to be enforced (Moy, Interview, March 11, 1994). 

Water Reserves 

In addition to traditional appropriations, Montana law includes a provision allowing 
government entities to reserve water for existing or future beneficial uses or to maintain a minimum 
flow, level, or quality of water (Mont. Code Ann., Section 85-2-316). Only political subdivisions 
or agencies of the state or federal governments can reserve water. Applications are made to the 
BNRC, which has final say over granting reservations. The DNRC investigates the requests and 
decides if it will seek the reservation based on its findings. All costs incurred by the department 
for holding hearings and conducting the investigations must be paid by the applicants (Mont Code 
Ann., 1993, 85-2-316 (3)). An applicant must prove that a request meets several criteria, 
including that the reservation is in the public interest (Mont Code Ann., Section 85-2-316 (4a)). 

The BNRC has authority to alter a reservation after it is approved (Mont Code Ann., 
Section 85-2-316 (10-11)). The BNRC is required to review existing reservations at least once 
every ten years. If the objectives of the reservation are not being met, the board can extend, 
revoke, or modify the reservation. The board also can reallocate excess water in cases in which the 
board finds that the total amount of a reservation is not needed to fulfill its purpose, or an applicant 
for the water shows that his need outweighs the need of the reservation-holder (DNRC, 1992). 

Other Permitting Provisions 

To clarify the effect of conservation on a rights-holder, the legislature passed a bill in 1991 
providing for the use, sale, or lease of salvaged water, with the water-right holder retaining 
ownership (DNRC, 1993, p. 11; Mont. Code Ann., Section 85-2-102 (13)). The alternative use 
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of the water may not adversely affect prior appropriators. Also in 1991, the legislature amended 
the Water Use Act to allow for voluntary, temporary changes of water rights and for contract water 
exchanges (DNRC, 1993, p. 12). 

Environmental Concerns 

Water allocation in Montana has traditionally focused on off stream uses for domestic and 
commercial purposes, agriculture, industry, and mining (DNRC, 1989b, p. 2). There has been 
increasing demand in recent years to leave a certain level of water in the stream for fish, wildlife, 
recreation, and water quality. The Water Use Act requires the protection of water for public 
recreation and the conservation of wildlife and aquatic life (Mont Code Ann., Section 85-1-
101 (5) ). 

In 1969, the legislature took its first step toward statutorily allocating water for instream 
use. It established rights on unappropriated waters of 12 trout streams. The rights could be used 
to maintain streamflows necessary for the preservation of fish and wildlife habitat (DNRC, 1989b, 
p. 2). In 1973, the Water Use Act expanded on the state's efforts. It provided for the reservation 
of water for future diversionary and consumptive uses and to maintain instream flows (Mont Code 
Ann., Section 85-2-316). The act also allows the Montana Department of Fish, Wildlife, and 
Parks (DFWP) to represent the public in adjudication proceedings for purposes of documenting 
public recreational uses of water established prior to 1973 (Mont Code Ann., Section 85-2-223). 

Following the recommendations of the instream flow steering committee during the first 
planning cycle, the legislature in 1989 authoriz.ed the DFWP to lease water for maintaining flows. 
It initially allowed leasing on up to five streams, with approval of the BNRC and the Fish and 
Game Commission. The 1991 legislature expanded the number of streams to ten, and the 1993 
legislature increased it to 20 (DNRC, 1993, p. 3). DFWP received approval in 1991-92 to conduct 
studies on seven creeks. Two leases were signed as of September 1993, and four additional 
applications for leases were being prepared (DNRC, 1993). The legislature also approved a 
measure to promote more timely acquisition of water reservations for instream flows, by moving 
up the priority date of the reservation (DNRC, 1993, p. 3). 

Instrea.m flows also are maintained on several streams by releasing water from reservoirs 
during critical times of the year. In addition, the DNRC may condition permits for large 
appropriations on the basis of reasonable-use criteria, which include the protection of instream 
flows (DNRC, 1993, p. 3). The federal Wild and Scenic Rivers Act has been used to protect 
instrea.m flow on federal lands as well (DNRC, 1989, p. 2). 

Assessment of the Water Plan 

After completing three consensus planning cycles, the DNRC has halted the process while 
it is evaluated by a seven-member advisory group. The committee's report is expected to be 
complete by June 1994. Committee members include legislators, representatives of interested 
parties, and other individuals (representing themselves) who have been involved in the planning 
process. Although much support for the process is apparent among state officials and participants, 
some procedures have been criticized. 
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Stan Bradshaw, who represented recreational users in the planning process, believes a 
monitoring component should be built into the process to assess the effectiveness of resulting laws 
and policies. Such an ongoing evaluation would consequently indicate the value of the consensus
planning process (Interview, January 13, 1994). Conducting a review concurrent with the 
planning efforts, instead of delaying them, would avoid potential setbacks from a loss in 
continuity. 

Comments and Conclusions 

Montana's greatest contribution to water planning is perhaps its experience with grassroots 
consensus-building. Several interested parties were especially enthusiastic about the potential of 
such face-to-face negotiation for breaking down preconceived notions about opposing parties 
(Moy, Schmidt, Brunner, Bradshaw, Interviews, January 1994). 

Bradshaw, who served on the drought management steering committee during the second 
cycle, was surprised at the real progress the diverse interests were able to make once they stopped 
posturing and began dealing with hard cold facts. They were able to build on the common goal of 
better drought preparedness (Interview, January 13, 1994). 

Moy, chief of the Water Management Division of DNRC, says the planning apparatus 
generally is viewed as successful by those who have been involved. However, it is not without its 
flaws (Moy, Interview, January 12, 1994). A major weakness is the nonbinding nature of the 
consensus recommendations (Moy, Schmidt, Interviews, January 1994). One of three authorities 
can unilaterally amend the recommendations before they are officially adopted. These authorities 
include the DNRC director, BNRC, and sponsoring legislators. If such changes are not expected 
by the participants who formulated the consensus recommendations, the fact that modifications are 
made can lead to a lack of confidence in the system (Schmidt, Interview, January 13, 1994). 

The ability to subvert consensus decisions was believed by some to lead to a somewhat less 
successful third planning cycle, in which recommendations were either killed or substantially 
altered (Bradshaw, Brunner, Interviews, January 1994). Some participants apparently opted to 
use political channels to shape policies after the recommendations were issued, instead of working 
out differences in the steering committee as part of the consensus-building process (Bradshaw, 
Interview, January 13, 1994). 

McKinney, as well as others, cautions that the issues addressed must be amenable to 
collaborative problem solving and consensus building from the perspective of all affected parties 
(1988, p. 345). Certain issues are so controversial in Montana, such as reserved water rights, or 
so complex, such as the state adjudication process, that the planning process may not be the most 
appropriate forum for their resolution (McKinney, 1988, p. 345). Issues need to be sufficiently 
defined to focus discussion and debate. Bradshaw suggests efforts should be made to identify ill
suited issues up front These include issues in which reaching a consensus is unlikely from the 
start because of existing divisiveness (Bradshaw, Interview, January 13, 1994). 

Also, the roles and responsibilities of decision-making bodies must be clearly specified, 
which is not true in the case of the legislative Water Policy Committee and the BNRC (McKinney, 
1988, p. 344). Both bodies have a statutory role in developing the state water plan, but there has 
been little effort to distinguish the duties of these two bodies and SWPAC (McKinney, 1988, p. 
344). 
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The first planning cycle in 1988-89 did not result in consensus decisions and is generally 
considered a failure (Moy, Brunner, Bradshaw, Interviews, January 1994). Consequently, 
numerous procedural improvements were made. Two of the most beneficial changes were the 
expansion of the planning period from one to two years and more balanced representation of 
interested parties on the steering committees. The two-year planning cycles coincide with the 
biennial legislative sessions. A year was not long enough to complete technical analysis and 
involve the public in a substantial way (Moy, 1989, p. 12). In addition, the DNRC staff took a 
more neutral role, discovering the process was more effective if it was not run by bureaucrats 
(Moy, Interview, January 12, 1994). As a result, the DNRC, therefore, facilitates planning 
sessions and provides technical advice (Moy, Interview, January 12, 1994). 

Bradshaw emphasized the importance of the personalities involved in successful consensus 
planning. He believes interest groups are served best by representatives who will actively 
participate in the process; care should be taken to identify this type of representative from the start 
The participants then need to be placed in a setting where they have to get to know each other. 
Bradshaw said he found it helpful if participants are allowed to posture and grandstand initially to 
help get emotions out of the way, though subsequent meetings should focus on facts. Although 
there must be disagreement and debate, he said the Montana meetings showed that there does not 
need to be rancor. 

The importance of outside pressure in prompting the state to undertake consensus water 
planning and address some contentious issues raises the question of how to initiate comprehensive 
water planning in the absence of an outside impetus. Moy suggests that education is the best way 
to set the stage for an overhaul of water-management policies (Interview, January 12, 1994). 
Education helps get affected parties involved and interested in planning. The two other 
alternatives, mediation and regulation, are less attractive because they are more costly; the resulting 
policies may not be as effective as a proactive approach. 

Another positive aspect of Montana's planning process is its adaptability, which appears to 
be essential for accommodating a grassroots-driven process that encompasses a wide range of 
interests and personalities. Both the statewide and basin steering committee have latitude in 
organizing themselves. The only requirement is that the statewide steering committees include a 
member of the SWPAC (Bradshaw, Interview, January 13, 1994). The loose-leaf format of the 
state water plan also reflects the desire for adaptability; when sections of the plan are reviewed and 
updated, they can easily be replaced. 

Montana's experience underscores the importance of grassroots involvement in water
resource planning. Such an approach allows historical adversaries to meet face to face and get at 
the core of issues that seemingly separate them. It also allows differences to be addressed and 
discussed before new laws or rules and regulations go into effect. Although the consensus process 
cannot resolve all conflicts, Moy writes that the process is working. "We are building a state water 
plan and resolving conflicts between competing water user groups" (1990, p. 17). 
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Chapter 10. 

Utah 

Geographic and Climatological Overview 

The State of Utah covers 54,352,000 acres, of which 35 million or 66 percent is federally 
owned. The majority of federal land is in the mountainous regions, semiarid western desert, and 
eastern parts of the state (USWP, 1990, p. 5-4). 

Utah's average yearly rainfall is 13 inches and varies from 5 inches in the western desert to 
60 inches in the mountains in the form of snow (USWP, 1990, p. 5-2). 

Most surface water inflow occurs from snowmelt (hardpack). The snow survey program 
administered by the Soil Conservation Service is a joint federal, state, and local data collection 
program. The data collection network of snow courses, precipitation stations, and SNOTEL 
(telemetry) installations provides information used to forecast stream runoff rates and volume 
(USWP, 1990, p. 5-2). Spring runoff provides the majority of the one m.a.f. average annual 
recharge to the groundwater basins. The watersheds have an average yield of 8.5 m.a.f. annually 
(USWP, 1990, p. 5-2). 

Total water depletions are 4.9 m.a.f. (USWP, 1990, p. 2-3). Except for the Cedar-Beaver 
basin, all recharge and discharge rates balance. fu the Cedar-Beaver basin there is a recharge deficit 
of 23,000 acre-feet annually (USWP, 1990, p. 5-2). Some sources of undeveloped drinking 
water exist, but the feasibility of developing these sources has not been determined. For example, 
there is an estimated 72 m.a.f. of relict (underground reservoir) water 500 feet from the surface in 
the ancient Lake Bonneville areas of the western desert. Due to its location, this water source is 
unlikely to be developed in the near future. Other sources of developable water rely mostly on 
diversion of water from existing surface water courses and interbasin transfer and exchange 
projects like the Central Utah Project (CUP) (USWP, 1990, Section 5.4). 

Currently, 66 percent of the total public drinking water supply comes from groundwater, 
while groundwater supplies only 20 percent of total water used for all projects (USWP, 1990, 
Sections 2.15, 5.4). Groundwater is a significant portion of total water supply only in the Salt 
Lake City region. This is the only part of the state in which large aquifers exist, and where enough 
annual precipitation is available to recharge depletions. 

The primary water concerns of Utah, like other states, range from planning for shortages 
(droughts) and surpluses (flooding) to protecting current drinking water supplies and the 
environment. All these considerations affect planning. In terms of water development, finding 
long-term sources of water to meet future demand is the primary concern. 
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Utah Water Law 

Utah water law was fonnally adopted in 1903. Like Texas, Utah applies the doctrine of 
prior appropriation. Unlike Texas, however, groundwater has been regulated since 1935. In 
effect, surface and groundwater resources have been administered in the same manner (USWP, 
1990, Section 7 .2). Current legal debates focus on water rights transfers, federal claims of 
reserved rights, water rights enforcement, stream channel alteration and groundwater management 
in highly developed and developing areas of the state (USWP, 1990, Section 7.3, also memo to 
Salt Lake Valley groundwater users from the Division of Water Rights, April 5, 1991). 

The Division of Water Rights, also known as the State Engineer's Office, within the 
Department of Natural Resources, performs all water rights-related duties. The state engineer is 
appointed to a four-year term by the governor, pending confirmation by the senate (USWP, 1990, 
Section 7.4). Responsibilities of the engineer's office include distribution of water in accordance 
with established water rights; adjudication of water rights under an order of a state district court; 
approval of plans and specifications for the construction of dams and inspection of existing 
structures for safety; licensing and regulating the activities of water well drillers; regulation of 
geothermal development; control of streamflow and reservoir storage or releases during a flooding 
emergency; and regulation of stream channel alteration activities (Utah Code, 1993, Section 73-2-
1). 

The state engineer reviews all applications for use of unappropriated public water. The 
engineer's office also reviews all proposals for "construction, enlargement, extension, or structural 
alteration of any ditch, canal, well, tunnel, or other distributing works, or performing similar work 
tending to acquire such rights or appropriation, or enlargement of an existing right or 
appropriation" (Utah Code, 1993, Section 73-3-2(1)(a)). 

With regards to beneficial uses of water, Utah water law states that an appropriation "must 
be for some useful and beneficial purpose, and, as between appropriators, the one first in time 
shall be first in rights; provided that when a use designated by an application to appropriate any of 
the unappropriated waters of the state would materially interfere with a more beneficial use" the 
State Engineer's Office must investigate that case of interference (Utah Code, 1993, Section 73-3-
1). 

The state engineer must consider several factors before approving a water rights permit 
application. The engineer must certify that there is unappropriated water in the proposed source; 
that the proposed use will not impair existing rights or more beneficial uses; that the proposal is 
physically and economically feasible; that the applicant has the financial ability to carry out the 
proposal; and that the application was made in good faith and not for speculation or monopoly. 

As legislated, beneficial uses which are considered during the approval process include 
irrigation, domestic or drinking water, stock watering, power or mining development or 
manufacturing, the "unreasonable affecting" of public recreation, the natural stream environment, 
and public welfare (Utah Code, 1993, Section 73-3-8(1)). Unlike the Wagstaff Act in Texas, 
these uses are not intended to be listed in any hierarchical order. 
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Legislation 

In the process of water rights adjudication, the state engineer must consider the priorities 
and legislative mandates of several state agencies. Numerous pieces of state and federal legislation 
affect water pollution and drinking water. These include the Utah Water Pollution Control Act, 
which implements rules and regulations and conducts planning to prevent, control, and abate new 
or existing water pollution. The Bureau of Water Pollution Control in the Utah Department of 
Health carries out the requirements of the Utah Water Pollution Control Act (USWP, 1990, 
Section 7 .5). 

In response to the federal Safe Water Drinking Act of 1974, the Utah Safe Drinking Water 
Committee was formed in 1979 and the State of Utah Public Drinking Water Regulations were 
adopted (USWP, 1990, Section 11.2). The Safe Water Drinking Committee is authorized to: (1) 
adopt and enforce rules establishing maximum contaminant levels in any public water system; (2) 
adopt and enforce rules governing design, construction, operation, and maintenance of public 
water systems; (3) adopt and enforce standards and establish fees regarding any public water 
system serving more than 800 individuals; and (4) adopt rules to protect watersheds and water 
sources used for public water systems. The Bureau of Drinking Water/Sanitation, in the 
Department of Health, serves as staff to the Safe Drinking Water Committee. 

Interstate Compacts 

In addition to being subject to the federal regulation of 66 percent of the state's land surface 
area, four interstate compacts affect Utah water regulation. Compacts include both the Colorado 
River Compact and the Upper Colorado River Basin Compact, to which all members of the 
Colorado River watershed are a party. Other compacts affecting Utah include the Bear River 
Compact, which also includes Wyoming and Utah, and the Columbia Interstate Compact, guiding 
water usage of all states in the Columbia River watershed. Water in rivers and streams associated 
with these compacts, as well as other intrastate streams, are managed under Utah water laws 
(USWP, 1990, Section 6.2). 

Institutional Roles and Political Authority 

The list of state agencies with jurisdiction over some area of water resources management 
in Utah is extensive. Responsible agencies and offices include the Division of Water Resources, 
Division of Water Rights (the State Engineer's Office), Division of Parks and Recreation and the 
Division of Wildlife Resources, all within the Department of Natural Resources. Other involved 
agencies include the Division of Water Quality and the Division of Drinking Water (both part of the 
Department of Environmental Quality), the Department of Agriculture, the governor's Office of 
Planning and Budget, the Utah Water Research Laboratory, and the Division of Comprehensive 
Emergency Management. 

The agencies and governmental units that work together as part of the State Water Plan 
Coordinating Committee are the Department of Natural Resources, Department of Agriculture, 
Division of Water Resources, Office of Planning and Budget, Division of Water Rights, Bureau of 
Drinking Water/Sanitation, Division of Wildlife Resources, Division of Environmental Health, 
Division of Parks and Recreation, Bureau of Water Pollution Control, and Utah Water Research 
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Laboratory (USWP, 1990, Section 3.4.1). The Coordinating Committee was first organized by 
the Division of Water Resources (DWR) in 1986 following general directions given by the state 
legislature to prepare a water resources plan. The mission of the Coordinating Committee is to 
"prepare a viable plan that is dynamic in nature and covers all aspects of Utah's water resources" 
(USWP, 1990, Section 1). 

The state planning process has not functioned in the manner originally envisioned: all 
agencies that are in the Coordinating Committee participating fully and jointly in the development 
of a comprehensive state water plan. Due to a lack of dedicated funding and available staff among 
all members, the DWR has served as the lead agency in all water planning efforts. The DWR has 
drafted the bulk of most planning reports after extensive research. These drafts are then sent to the 
full Coordinating Committee so that each agency may comment on and revise sections in which it 
has expertise and jurisdiction. The result is a comprehensive plan but one which was not 
developed in a full consensus manner. All members of the Coordinating Committee are not 
participating in the early stage of plan development: the identification of conflicts, issues, and 
potential recommendations for change. There were few signs, however, that the lack of full 
agency consensus in the process has hampered planning. 

Other state agencies are consulted by members of the State Water Plan Coordinating 
Committee when it is felt that their expertise is needed. 'These agencies include the Utah 
Geological and Mineral Survey; Governor's Office; Utah Energy Office; Division of State History; 
Division of State Lands and Forestry; Division of Oil, Gas and Mining; Division of 
Comprehensive Emergency Management; Department of Community and Economic Development; 
and the Department of Transportation (USWP, 1990, Section 3.4.3). 

The governor maintains significant authority over the management and, in particular, 
planning of water resources. The governor has the power to appoint the state engineer and 
members of both the Board of Water Resources and the Safe Drinking Water Committee. These 
boards, particularly the Board of Water Resources, have strong control over the planning process 
and the implementation of plan recommendations. 

The Board of Water Resources has responsibility over water planning and other 
responsibilities of the Division of Water Resources. The board has eight members, one from each 
of the state's major water basins. Basin-oriented representation is believed to contribute to the 
balancing of the needs of all regions of the state, regardless of population. The technological 
ability to move water around water basins has increased the need for water planning that 
encompasses the long-range needs and goals of all water basins. 

The structure of board membership is politically problematic in Utah, however, because 
approximately 90 percent of the state's population lives in one watershed, the Salt Lake Valley. 
Population growth is also significant in southwest U tab. Both the water needs and political 
influence of that area will greatly affect future decision-making. 

The bulk of the research, planning, and management activity is performed by professional 
staff members within the Division of Water Resources. These civil servants are not directly 
accountable in any political sense to the governor. The Board of Water Resources has the authority 
to act as the governor's agent and either endorse or reject the state water plan. Though the Board 
of Water Resources does not involve itself in the daily development of plans and 
recommendations, the Board's power as an agency overseer can be potentially powerful. The 
1990 plan has the endorsement of the board. The board has provided a caveat, however, stating 
that it "retains the right to consider each water project on its own merits and may authorize a project 
that does not meet all of the requirements of this plan" (USWP, 1990, Section 1, foreword). This 
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is a further reflection of the state water plan's role as a set of recommendations which, because of 
the plan's voluntary narure, no state or local agency is compelled to follow. 

Because the majority of actors in the water planning process are agency staff, political 
influence occurs largely through the policy direction of boards and the governor's Office of 
Planning and Budget. The Office of Planning and Budget provides population and demand data 
for water plan development and for implementing the plan, both directly and indirectly. These 
numbers are commented on by agencies, but it is significant that the general scope of population 
figures used for all statewide planning originate in an office strongly controlled by the state's chief 
elected official. 

Utah Water Policy 

State water policy is strongly guided by coordination between local, state, and federal 
agencies. The clearest indicator of Utah's water policy is the State Water Plan. The guiding 
principles of the plan provide an outline of the state's view for water policy and water policy goals. 
The principles stress that all state waters, both above and below ground, are public property and 
"are treated as a single entity under current law"; that public participation is "vital" to planning; and 
that planning activities should be coordinated among government entities (USWP, 1990, p. 3-2). 

Specific Goals of Water Plan 

Agricultural Water ConseT"Vation. There are four agricultural, water-related policy issues. 
These are (1) irrigation water development and management; (2) competition for agricultural land 
and water; (3) agricultural-induced nonpoint source pollution; and (4) use of saved water (USWP, 
1990, Section 10). 

Drinking Water Supplies. There are three general policy issues connected to drinking water 
supplies. These are (1) water-systems operators certification; (2) drinking water source protection; 
and (3) the role and authority of the Safe Drinking Water Committee (USWP, 1990, Section 11). 

Water Pollution Control. The program mission is to protect public health and all beneficial 
uses of water by maintaining and enhancing the chemical, physical, and biological integrity of 
Utah's waters. Specific goals in water pollution control include, but are not limited to, the 
following: 

1. Classify waters of the state according to beneficial use and set water quality standards, 
including numeric and narrative criteria, to protect those uses. 

2. Achieve full compliance with treatment standards and water quality standards by assuring 
the adequacy of planning, design, construction, and operation of municipal and industrial 
wastewater treatment facilities and through appropriate technical assistance and regulatory 
and enforcement means. 

3. Develop and update pertinent regulations, policies, and strategies to support achievement of 
the program mission. 
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4. Generate a comprehensive and adequate water quality data base for waters of the entire state 
to support program management 

5. Conduct water quality management planning and continue to implement an effective 
statewide, nonpoint source control program. 

6. Continue to implement the groundwater quality protection strategy (USWP, 1990, Section 
12). 

Disaster and Emergency Response. There are primarily eight policy issues regarding 
floodwater control and management, and disaster, emergency, and drought response. These are ( 1) 
flood prevention and floodwater control; (2) state buildings in flood plains; (3) flood plain 
regulation; (4) lake flood-plain regulation; (5) planning for disaster mitigation of water supplies; (6) 
disaster response and recovery; (7) public awareness of disaster program availability; and (8) state 
drought response plan (USWP, 1990, Section 13). 

Fisheries and Water-related Wildlife. Six policy issues relative to water development and 
use face wildlife management agencies. lbey are (1) continuing loss of habitat; (2) protection of 
stream resources; (3) stream channel integrity and function; (4) reservoir construction impacts; (5) 
water delivery systems and wildlife impacts; and (6) wetlands protection strategy. Related to these 
functions are mitigation, endangered species, and instream flow goals (USWP, 1990, Section 14). 

Recreation. Policy issues relate to water development and providing high-quality 
opportunities for recreation. These issues include rivers assessment and riverway enhancement 
program funding (USWP, 1990, Section 15). 

Water Conservation. Water conservation can be pursued though two basic strategies: (1) 
more efficient operation of storage and delivery facilities by the water provider to increase supply; 
and (2) more efficient use by users to reduce demand. The State of Utah considers at least nine 
major water conservation issues. These are (1) water supply efficiency; (2) dual water systems; (3) 
irrigation water development and management; (4) home and municipal water savings; (5) pricing; 
(6) water reuse; (7) landscaping; (8) water supply and timing; and (9) water education (USWP, 
1990, Section 17). 

Industrial Water Use. Industrial water use policies include coordination of industrial water 
use with other sectors, regulatory authorities, industry's obligation in municipal water problems, 
water for cooling, and energy resource development Policy areas include (1) coordination in water 
resources planning; (2) regulation; (3) waste treatment; (4) cooling water, and (5) energy resources 
development (USWP, 1990, Section 18). 

Groundwater. The state water plan focuses on three primary policy issues concerning 
groundwater. They are groundwater and surface water conjunctive use, mining groundwater, and 
artificial groundwater recharge (USWP, 1990, Section 19). 

Analysis of the Utah Water Plan as a Water Policy 

U tab's water plan represents an effort by state agencies, especially the Division of Water 
Resources, to set policy priorities for state action. On paper, as well as in practice, these policies 
leave much to be desired in regard to the environment However, in regard to regulating 
groundwater use, Utah has made more progress than Texas primarily due to Utah's 60-year 
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history of water law. For instance, the Bureau of Water Pollution has begun implementation of the 
Ground Water Quality Protection Program, including groundwater regulation. The regulations 
include provisions for groundwater quality, classification, and permitting. It is hard to imagine 
these practices taking place in Texas. 

However, Utah's policies dealing with water rights transfers just recently began to look at 
natural stream environment and public welfare impacts due to transfers of large blocks of water, 
and then only because of a Utah Supreme Court ruling in 1989 (USWP, 1990, Section 21, pp. 3-
4). Texas is ahead of Utah, albeit not far, in recognizing "instream uses." 

Much like Texas, Utah has an agricultural sector that resists state and federal infringement 
on its water use. Utah recognizes that agriculture contributes to nonpoint source pollution, but the 
only recommendations for stemming the problem is to encourage and assist farmers in "best 
management practices" and accelerating the nonpoint information and education program (USWP, 
1990, Section 21, p. 5). Utah's statewide Nonpoint Source (NPS) Management Plan does little 
more than identify priority areas by source, identify existing programs aimed at nonpoint source 
pollution, and provide strategies for best management practices (USWP, 1990, Section 21, p. 5). 
No enforcement mechanisms for the plan exist 

Like Texas, Utah recognizes the problem of floodplain development Utah also reeognizes 
the fact that the National Flood Insurance Program (NFIP) is meant to reduce damage before 
floods occur, not after the fact However, the state is doing next to nothing, other than 
encouraging local governments to enforce ordinances and paying lip-service to the ideal of 
relocation. In fact, Utah is helping local communities advance from emergency to regular phase 
communities under NFIP, making them eligible for higher amounts of insurance (USWP, 1990, 
Section 21, p. 8). 

Utah approaches most conservation and environmental policies in the same way: forego 
regulation and requirements; instead, provide educational materials and encourage appropriate 
action. At present, the realization of the need to put environmental and ecological concerns on par 
with other concerns has not happened in Utah or Texas, but progress continues to be made. 

Water Resources Planning 

Utah utilizes a consensus water planning process in the sense that all state agencies with 
water-related responsibilities, the governor's Office of Planning and Budget, citizen's and public 
interest organizations, and interested members of the public are given an opportunity to participate 
at some level. There is debate over the effectiveness and goals of the current planning process. 
For example, the Utah State Water Plan states that "a well-planned, viable state water resources 
planning and development program is essential to the wise development, use, and conservation of 
Utah's natural resources." In a nod to Utah~s long tradition of developmental solutions to water 
scarcity, the plan goes on to say "such a program can give guidance and direction to meet long
term goals and objectives and provide the necessary funding and technical assistance to build 
projects" (USWP, 1990, Section 9.1). 

While many state agencies are involved in the planning process, many feel that the public is 
not involved enough. Additionally, there is some feeling that public input occurs too late in the 
process, that the document is in near final form before the general public is given an opportunity to 
review and comment. 

109 



In legislative theory, all agency members of the Coordinating Committee are to participate 
equally in the development of the State Water Plan. In reality, the DWR is the only state agency 
with financial and technical resources available for water pJamring. Thus, the DWR creates draft 
versions of the state water plan and water basin pJans. These drafts are circulated among agency 
members of the State Water Plan Coordinating Committee for comments. 

After comments are received from state agencies, the water plan is circu1ated among federal 
agencies (because of the great federal influence over state resomce management) and the Statewide 
Local Advisory Group. The Statewide Local Advisory Group provides the most effective 
opportunity for public input and consists of approximately 20 special interest groups representing 
citizens, political groups, counties, and other associations such as the Utah Water Users 
Association, League of Women Voters, Utah Farm Bureau Association, and the Stonefly Society. 
However, as this input occurs at a late stage of the planning process, it is unlikely to reflect the 
very localized concerns of citizens and is focused upon the SaJt Lake City area, where much of the 
constituency and headquarters of these agencies are found. 

For the Utah State Water Plan issued in January 1990, the actors and process described 
above formed the extent of planning activities. Upon completion of the plan, it was clear to most 
that statewide planning stated general policy but lacked the specificity to be an effective planning 
tool In addition, the state planning process provided limited public ~- Members of the 
Statewide Local Advisory Group focus on general state policy, not local issues. 

In order to increase the specificity and utility of information, as well as broaden public 
participation, Utah has undertaken an effort to complete river basin water plans. The original 
schedule for development of these plans was: 

Bear River 
Weber River 
Jordan River 
Lower Colorado River 
Sevier River 
Cedar-Beaver 

1986 
1988 
1988 
1990 
1991 
1992 

Uinta Basin 
West Colorado River 
Southeast Colorado River 
Great Salt Lake Desert 
Columbia River 

1993 
1994 
1995 
1996 
1996 

The timetable for basin planning was based on the perceived priorities of the state with 
regards to water resources and future demands on available resources. Limited human and 
financial resources as well as changing priorities have delayed this timetable and added other basins 
to the list 

The basin planning process has retained the basic structure of the statewide plan. In an 
effort to increase public participation, and in recognition of the fact that state agencies based in Salt 
Lake City often did not have a complete understanding of local issues, additional local groups are 
invited to advise and provide suggested revisions. Public meetings are held throughout the basin 
to provide citizens with an opportunity to comment on and question DWR staff about the basin 
plan. Agency personnel appear to be open to public comment and are willing to integrate new 
comments and information into the plan. On some occasions, the DWR had to revise basin plans 
two or three times due to the comments of local groups. 
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Implementation 

The Utah State Water Plan is "recognized as a blueprint, or a guide, not cast in stone, 
which is especially needed at this time to allow prudent water development to continue" (USWP, 
1990, Foreword, Section 1.1). This quote from the opening paragraphs of the water plan is 
indicative of the voluntary nature of plan. While the plan has the signatures of members of the 
Board of Water Resources, and thus the tacit endorsement of the governor, it is not a matter of law 
and, at this time, recommends few legislative actions. If the recommendations of the plan are 
carried out, either literally or in spirit, it is done incrementally by state and local agencies. 

There is little or no specific funding for development and implementation of the state water 
plan. Implementation of plan recommendations is carried out through a variety of mechanisms, 
including use of existing funds, stretching the budgets of agencies and revolving funds, and 
finding assistance from local payments, the federal government, private irrigation companies, and 
individuals who receive benefits from water projects. 

Five agencies have revolving funds, including the Board of Water Resources, Permanent 
Community Impact Fund Board, Soil Conservation Commission, Safe Drinking Water Committee, 
and the Water Pollution Control Committee. Additional funding sources include legislative 
appropriations; project repayments; general obligation bonds backed by the state's credit; and, most 
recently, state credit enhancement and interest rate buy-down arrangements (USWP, 1990, Section · 
8.2). Presently, it is clear that budget constraints are limiting the ability of the state to implement 
many water plan recommendations. Conversely, many recommendations are left out of the plan in 
recognition of the fact that little or no new funding would be available for their implementation. 
This ~ituation is nearly identical to that facing Texas water planners. 

Water Quality 

Water quality is incorporated into the state water plan in numerous sections. Water 
pollution control actions are carried out by the Utah Bureau of Health's pollution control staff. 
Groundwater quality regulations and drinking water standards are enforced by the Division of 
Drinking Water and the Division of Water Quality, both in the Department of Environmental 
Quality. The Department of Environmental Quality and its divisions are members of the State 
Water Plan Coordinating Committee. The Bureau of Health, however, is not part of the state water 
planning process. 

Two factors are considered in the water plan with regard to drinking water. These include 
water quantity and water quality. Because most surface water sources have been developed, the 
state plan recommends maintaining current standards which control the siting and maintenance of 
water source development (USWP, 1990, Section 11.7). 
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Assessment of the Water Plan 

Utah annually addresses accomplishments made in implementing the water plan. Water 
planners are aware that constant updating is needed to address changing economic, social, and 
environmental needs of the state. In response, an annual status report, Section 21, is written. This 
report gauges progress made towards implementing recommendations, but not necessarily the 
content of those recommendations. 

It is important to remember the state water plan is an ongoing process. The statewide plan 
is a general guide. Utah is currently in the process of developing specific, basin plans that will 
reflect the changing and specific needs of those basins. 

112 



References 

Utah Code, Annotated. 1993. 

Utah State Water Plan (USWP). 1990. Utah State Water Planning Committee. Salt Lake City, 
Utah. 

113 





Chapter 11. 

Washington 

Geographic/Climatological Overview 

Washington state is similar to Texas in its geographical diversity. The Cascade 
Mountain range runs north-south in the west central portion of Washington, creating two 
distinct climatic regions. The western side is referred to as "wet," whereas the eastern side 
is arid to semiarid. In both areas, however, low stream flows occur during the mid- to late
summer months and the early fall. The state relies heavily upon seasonal snowpack and 
rainfall for its water supply. Statewide, rainfall averages 40 inches per year but may range 
from a low of 5 inches to over 200 inches in different areas (DOE, 1992a). Geologically, 
aquifers commonly overlap in the state. The issue of hydraulic continuity as well as the 
abatement of seawater intrusion are prominent issues of discussion for policy makers. 

Washington water management officials are sensitive to the needs of state wildlife 
- particularly salmon - when developing water policy. Maintenance of viable fisheries 
for salmon, important for biological as well as economic reasons, is a high priority for the 
state of Washington (Bucknell, Interview, January 5, 1994). It is with these goals in mind 
that the state is vigorously pursuing the establishment of adequate instream flow levels. 

Washington Water Law 

State pennitting of surface water began with the enactment of the Water Code in 
1917 and was followed by the 1945 permitting of groundwater use of the Groundwater 
Code. Washington, like Texas, resolved all historic water rights in 1967. All diversions 
or pumping that were occurring without a permit were to be filed with DOE for permitting 
or forfeited by 1974 (Slattery, 1992, pp. 2-3). All unappropriated waters in the state are 
considered public waters. The basis of the code is a system of prior appropriation. The . 
process for acquiring a permit for the use of either groundwater or surf ace water is 
identical. 

Applications for water rights are processed by the Department of Ecology (DOE), 
which must find the proposed uses of water to be beneficial, noninjurious to other water 
users, and in the interest of the public before issuing the permit. Otherwise, the permit will 
be denied or issued with conditions which are designed to minimize the permit's untoward 
effects (Western States Water Council, 1992, p. 37). 

The pennit process covers any use of surf ace water and storage of more than 10 
acre-feet of water. The Water Code provides for the adjudication of pre-1917 rights and 
contains the commonly found prohibition against waste. The code also contains provisions 
for the transfer of existing rights either with or separate from the land with which the right 
is associated (Slattery, 1992, pp. 1-2). 
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Washington's legislature passed the Groundwater Code in 1945, bringing 
groundwater into the water rights system. Small wells with a pumping capacity of 5,000 
gallons per day or less are exempted from the permit process. Jim Bucknell, supervisor of 
the Water Resources Policy and Management division of the DOE, indicated that the DOE 
has recommended the elimination of this exemption. The DOE recognizes the 
interconnectedness of groundwaters and surface waters. With this in mind, no new 
groundwater right may impair the exercise of a prior surface water right The code permits 
the division of the state's groundwater into sub-areas with special concerns. Further, DOE 
is able to establish groundwater management areas to deal with quality and quantity 
problems. DOE funds a local agency and appoints an advisory board to make a remedial 
plan. 

The review of water permit applications is also subject to standards which exist in 
the interest of protecting public fisheries. The policy has been in effect since its inception 
in 1949. The DOE's conditioning of permits to protect instream flows is common. The 
Minimum Water Flows Act of 1%7 attempted to systematize the state's approach to 
instream flow determination. Under this act, DOE was authorized to set minimum flows 
by administrative rule, with or without a request from the Departments of Wildlife or 
Fisheries. The Water Resources Act of 1971strengthenedthe1967 Act while lessening the 
emphasis on DOE use of administrative rule for setting instream flow levels. Nonetheless, 
whenever DOE adopts an administrative rule regarding instream flows, this in effect creates 
a water right with a priority date corresponding to the rule's promulgation (Slattery, 1992, 
p. 4). 

Institutional Roles and Political Authority 

The Department of Ecology. headquartered in Olympia, Washington, is the 
institution which is responsible for determining the direction and formation of state policy 
in the area of water resource management OOE's authority is grounded in Section 90 of 
Washington's Water Code (Bucknell, Interview, January 5, 1994). Chapter 90.03, which 
is referred to as the Water Code, mandates the promotion of water use so that maximum net 
benefits result from diversionary as well as instream retention. The protection and 
beneficial usage of state water to best serve the public's interest and the regulation of public 
groundwater are set in chapters 90.54 and 90.44 RCW respectively. DOE's authority to 
establish and enforce well erection and maintenance standards, to restrict well drilling in 
"sensitive" areas, to require reporting of well construction, and to license well drillers is 
found in Chapter 18.104 RCW. Chapter 75.20 RCW requires that DOE influence policy 
so that enough water to support the state's fisheries is maintained (Water Resources 
Forum, 1992, pp. 4-5). DOE also has the power to assess fines for noncompliance with 
established water use regulations. Furthermore, DOE may pursue the revocation of a water 
right after a period of five years of nonuse, though this rarely happens (Bucknell, 
Interview, January 5, 1994). The granting and denying of water rights is the most 
powerful tool the DOE has at its disposal. 

Consensus planning is a relatively new concept for Washington. Its most notable 
achievement in consensus planning was the 1990 Chelan Agreement Seven caucuses -
representing local, state, and tribal governments, industry. agriculture, environmentalists, 
and the fishing industry - met and created the 17-page document which "establishes 
detailed procedures for cooperative water resource management for the state of 
Washington. The agreement provides planning guidance for local and regional planners 
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and recommends the establishment of a Water Resources Forum to help shape and clarify 
state policies and recommend statutory changes as needed." (Gaffney. 1992, p 15). The 
forum, established in 1991, is comprised of the seven caucuses' representatives. There are 
six tribal representatives, three each from state and local governments, agriculrure business, 
and environmentalists. The fishing contingent is represented by two members (one for 
sport fishing and the other for commercial), and there is one recreation representative. 
Consensus is reached in the forum when all three government caucuses (tribal, local. and 
state) and a majority of the nongoverning caucuses reach agreement (Bucknell, Interview. 
January 4, 1994). The forum serves in an advisory capacity for the DOE. other state 
agencies. the state legislarure, and pilot regional planning groups. The forum's meetings 
are open to the public and are held monthly (DOE, 1992b ). 

Washington Water Policy 

No single document succinctly details water policy for Washington state. Generally 
speaking, the DOE is charged with ensuring that the most beneficial uses of water are 
exercised throughout the state. More specifically, Washington water policy concentrates 
upon the alleviation of seawater intrusion. maintenance of hydraulic continuity. 
establishment of adequate instream flow levels, support of viable fisheries, prevention of 
point and nonpoint source pollution, and the association of water resource planning with 
growth management 

The DOE has experienced a focal shift from basin management to instream 
protection with a concentration on protecting fisheries and wildlife habitat (influenced in 
part by the federal Endangered Species Act). In the early 1980s. the "no net loss" 
concept/option was the strategy of preference for water policy concerning instream flows. 
Initially. flow recommendations were determined with emphasis on supply, but these 
measures are now more reflective of demand. The DOE's encouragement of conservation. 
reuse. and reallocation of water are indicative of this type of analysis. 

The Water Resources Forum has assayed formulating a hydraulic continuity policy 
to encourage the management of groundwater and surface water as "an integrated 
hydrogeologic system" (Water Resources Forum, 1992. p. 1). The forum's 
recommendation is geared to applying this continuity concept to planning as well as 
permitting phases of water resource management in Washington (Water Resources Forum, 
1992, p. 4). It calls for "basin-specific hydraulic continuity evaluations" coordinated with 
risk assessment as opposed to utilizing an application-by-application approach (Water 
Resources Forum. 1992. p. 1). 

As for the state's seawater intrusion dilemma. the DOE has created a Seawater 
Intrusion Policy, which applies to withdrawals of groundwater in areas with documented 
seawater intrusion problems or where the natural condition of the land suggests that 
"groundwater withdrawals may create or aggravate seawater intrusion" (DOE. 1992c. p. 
4). However, the intrusion that the DOE hopes to ameliorate is propagated by human 
activity. not natural processes like daily tidal or seasonal climatic variations (DOE. 1992c, 
p. 4). Using a combination of risk categoriz.ation and sound hydrogeologic information, 
the DOE seeks to "evaluate water right applications from a hydrologic system perspective" 
(DOE, 1992c. p.4). 
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Conservation measures are widely encouraged in Washington to help attain a high 
level of responsible statewide water usage. Comprehensive conservation measures were 
incorporated into Washington state law in 1989. This legislation. combined with 1991 and 
1992 provisions, aims to achieve efficiency in water use. The DOE itself is directed to .._ 
incorporate conservation and efficiency considerations into its water management plans · · 
(Slattery, 1992, pp. 4-5). The capture and reuse of irrigation water, recycling of 
wastewater (referred to as water reclamation), the Trust Water Rights Program (detailed 
later), and appropriate filtration and treatment of water are tools used to conserve public 
water. The DOE has approved a set of recommendations to address critical water situations 
in Washington. Though criteria and guidelines have been approved, the list is not in any 
prioritiz.ed form. In more critical periods, municipalities may resort to water rationing and 
increasing water prices. 

In regard to water resource planning, the DOE, under the Water Resources Act of 
1971, has established 62 water resource inventory areas statewide. Since 1974, the DOE 
has been developing water plans for these areas. Included in these plans are instream flow 
needs and the closure of water courses to further appropriation. In 1991, the state 
legislature instructed the DOE to select two basin areas for comprehensive resource 
planning, or consensus planning. The DOE would assist local committees, which are 
comprised of community representatives, in the creation of plans for the 
Dungeness/Quilcene basins, as well as the Methow River basin (Slattery, 1992, p. 6). 

Implementation 

As stated earlier, procedures governing DOE assessment of ground and surface 
water applications are identical. The applicant is required to run a legal notice twice in a 
widely circulated newspaper in the county from which the proposed water diversion or 
pumping will occur. The publication of the second notice initiates the ~y period during 
which the public may raise objections to the proposed diversion. Following the 30-day 
comment period, DOE investigates the request to determine whether: (1) the water is 
available; (2) the use is beneficial; (3) existing rights will be unimpaired and; (4) the effect 
upon the public interest This investigation produces an examination report which contains 
a recommendation that the water right be approved or denied. Approved water rights may 
be conditioned to maintain instream flows. Applicants that are denied a water right may 
appeal to Washington's Environmental Hearings Office, Pollution Control Hearings Board 
(Western States Water Council, 1992, p. 37). The DOE has to contend with a backlog of 
approximately two years' worth of water right applications (Bucknell, Interview, January 
4, 1994). 

Once the application has been approved, the DOE issues the applicant a Permit to 
Appropriate Public Waters. Not to be confused with a water right, this permit allows the 
applicant to build a water pumping or diversion facility and details a reasonable schedule 
with which to comply. When the construction is complete and the water is being fully used 
in accordance with the permit, the water user must then file a Proof of Appropriation with 
the DOE. If the appropriator's proof statement is satisfactory, then the DOE will grant a 
Certificate of Water Right (Western States Water Council, 1992, p. 37). 

Washington state water planners have recently made strides toward addressing the 
lack of cohesion in water-related data. The Water Resource Data Management Task Force, 
formed in 1990, was charged with providing a comprehensive water resource data 
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program. The state's available data was dispersed among state and federal agencies, tribal 
nations, and local governments. The Task Force created an interim plan in September 1990 
and the data management plan was scheduled for completion by July 1992. Tasks 
undertaken between 1990 and 1992 included establishing a clearinghouse for water 
resource studies and contracting with the Department of Information Services to create a 
water resource data architecture and water resource data inventory, as well as to survey 
other states for information on their water data systems. Proposed activities include 
consolidating and automating well information, mapping and characterizing aquifers, and 
developing information on hydraulic continuity (OOE, 1992d). Data that describes 
anticipated water usage is heavily dependent upon demand forecasting. The Office of 
Financial Management within the governor's office forecasts population figures, which 
applicants may use to estimate and meet demand. Otherwise, individual water right 
applicants may use other methods for anticipating demand so long as they are defensible 
(Bucknell, Interview, January 5, 1994). 

The primary method for meeting Washington's environmental needs has been and 
continues to be the establishment of instream flows. State laws adopted in 1949, 1967, 
and 1971 affirmed the necessity of establishing adequate instream flows to arrest damage of 
state instream resources resulting from over appropriation. State law, however, has never 
specified minimum levels of instream flows. This ambiguity led to conflict among the 
various water user groups within the state. In 1985, conflicts came to a head when the 
state Ecological Commission unanimously disapproved a DOE rule setting instream flows 
in the Olympic Mountains. Since that time, no instream flow has been set The 1988 
legislature declared a one-year moratoria on water rights, instream flow establishment, and 
instream flow policy changes in the aftermath of the deadlock (DOE, 1993, p. 2). The 
impasse seems to have been resolved through a commitment by the DOE and legislature to 
use a consensus process to set instream flows. 

More recent DOE planning that considers environmental needs corresponds to three 
different scenarios referred to as Situation A, Situation B, and Situation C. In Situation A, 
the DOE takes the lead in setting instream flows and adopts these as administrative rules 
since the affected streams are not considered likely to be in an area with regional water 
resource planning. Situation B addresses water resources in probable planning areas in 
which the DOE establishes interim flow levels for permitting purposes. The goal here is to 
preserve water management options for the future regional planning process. The DOE, in 
Situation C, is prepared to adopt instream flows after the consensus process has made 
available recommendations stemming from instream and offstream needs in regional 
planning areas (DOE, 1993, pp. 7-12). Thus far, funding for regional planning areas has 
been funneled through the legislatively appropriated funds for the DOE. This financing has 
been made available to the pilot areas of the Dungeness/Quilcene and Methow basins 
(Slattery, October 7, 1992, p. 6). · 

Water Quality 

As required by the federal Clean Water Act, Washington has conducted a water 
quality assessment and developed a management program for nonpoint source pollution 
affecting the surface water and groundwater. For any given water body, the test of 
effectiveness of water pollution control is provided by Water Quality Standards for Surface 
Waters of the state. All of Washington's surface waters are classified thus: AA 
(extraordinary); A (excellent); B (good); C (fair); and Lake Class (DOE, 1989, pp. 2-5). 
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Washington has a comprehensive surface water monitoring program. In the case of 
groundwater, the DOE is developing the use of computer-based data management system 
(DOE, 1989, pp. 4-13, 4-15). 

The State Water Pollution Act (Chapter 90.48 RCW) provides the principal 
statutory authority for the state's water quality program. The DOE has primary 
responsibility for implementing the majority of Washington's numerous water quality 
management programs, including the state's nonpoint source pollution control programs 
for specific problems: dairy waste, irrigated agriculture, dry land agriculture, forest 
practices, and urban stormwater (DOE, 1989, p. 4-1). 

Besides the progress made under the provisions of federal acts such as the Safe 
Drinking Water Act, the Resource Conservation and Recovery Act, and the Coastal Zone 
Management Act, several state-level programs have been developed by the DOE. The State 
Environmental Policy Act (SEP A) requires all agencies to follow specific procedures for 
agency proposals or permit applications. Using SEPA procedures, adverse environmental 
impacts are analyzed and evaluated during a 30-day comment period Under the Shoreline 
Management Act (Chapter 90.58 RCW), permits are prerequisites for shoreline 
development Washington has funded lake restoration activities through Referendums 26 
and 39 since 1976. As part of the Model Litter Control and Recycling Act (Chapter 70.93 
RCW), the DOE developed the waste reduction and recycling program, which focuses on 
pollution prevention through education and technical assistance (DOE, 1989, pp. 4-2, 4-
13). 

Other state agencies are developing specific programs to prevent and otherwise 
manage pollution. The Department of Agriculture, for example, is creating a left-over 
pesticides management program. The Surface Mining Act requires the Department of 
Natural Resources to ensure that all mines above specific levels have approved reclamation 
and all operating plans are documented. Administering on-site sewage treatment and 
regulating water system development, the Department of Health also is in charge of a 
shellfish certification program (DOE, 1989, pp. 4-17, 4-21, 4-22). 

Since 1984, the Washington Conservation Corps (WCC), created by the 
legislature, provides free labor for various environmental projects in the six state 
departments, including the DOE (DOE, 1989, p. 4-11). 

Until recently, primary funding sources for water quality programs have been the 
grant programs under state Referendum 39 and the federal Clean Water Act, Section 205j. 
In 1986, the legislature created the Centennial Clean Water Fund to promote water pollution 
control activities. The current fund source is a new tax on tobacco products. The 
generated revenue is allocated thus: 10 percent for nonpoint source pollution control, 20 
percent for groundwater protection, and 10 percent for protection of lakes and rivers. 
Local toxins control account was established by the State Hazardous Waste Cleanup Act in 
Chapter 70.1105 RCW (DOE, 1989, pp. 5-7, 5-8). 
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Special Projects 

Washington's most notable special project is its Trust Water Rights program. The 
program allows saved water to be used as the state deems necessary, regardless of the 
original purpose of the water right The state either acquires the water right through gift or 
by retaining the water saved when it finances conservation programs. Remembering that 
water rights granted earlier have precedence and that environmental water reservations 
generally have very recent appropriation dates, the Trust Water Rights Program may 
provide one of the few ways to afford effective environmental protection against 
consumptive users (DOE, 1992b). 

Assessment of the Water Plan 

Washington state does not have an explicitly delineated water plan. Assessment of 
Washington's water planning process in general depends upon the success of its consensus 
planning process, which is still in a pilot stage. In one sense, the process can be deemed a 
success in that it has kept the parties out of court On the other hand, the process is time 
consuming and the costs of waiting can be high to both those awaiting water right 
application rulings and to the environment 

General Comments 

One of the most telling features of water planning in Washington state was 
summarized in the Instream Flow Policy Working Draft . 

lnstream flow terminology and legislative intent regarding the appropriate level of 
protection are ambiguous. Chelan Agreement participants recognize that it is preferable 
to acknowledge and adapt to this ambiguity rather than continue the arguments about 
exactly what is intended in the legislation. The Chelan Agreement calls for flexibility to 
address various situations. In the spirit of the Chelan Agreement, all water needs and 
values shall be considered in regional planning. Statewide instream flow policies, 
criteria and processes (as opposed to standards) are needed for regional planning and 
for establishing instream flows in other situations (DOE, 1993, p. 1). 

By and large, the experience in Washington is that of a state which values its 
environment for both economic and aesthetic reasons and is facing increasing consumptive 
demands. In 1985, 800 applications for water rights were filed and 1,470 were pending. 
In 1990, 1,500 applications were filed. To cope with these competing demands on a finite 
resource Washington turned to a consensus process. However, a significant backlog of 
water rights applications has occurred in the meantime. DOE is acutely aware of the 
frustration that this backlog can cause and addressed it with a Water Rights Action Program 
in 1991. One of the most interesting features of the Action Program is an attempt by DOE 
to sort applications "among sources" according to criteria other than date despite being a 
prior-appropriation state. While date of submission among applications from within a 
single source determines the order in which the applications are processed, DOE can review 
groups of applications pertaining to a single source based upon the following criteria: 
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public health and safety, degree of public interest, population or economic growth, critical 
areas under the Chelan Agreement, and areas with an ongoing investigation. Despite the 
Action Program, however, there was still a two-year backlog of water rights applications at 
the outset of 1994. Another interesting aspect of water management in the state of 
Washington is that building permits are not issued until DOE issues a finding to the builder 
that adequate water is available. 

The Washington experience illustrates both the technical and political difficulties 
inherent in the pursuit of environmental protection, but it suggests that a consensus process 
grounded in the goal of reconciling consumptive and environmental needs might clear a 
path through the thicket. 
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Appendix. 

Texas Water Policy Timeline 

Significant events and policies in Texas' water history, and some of the people and factors 
that helped to shape those events are described below. Except where noted, primary timeline 
entries come from Water for Texas, published by the Texas Water Development Board in 1990. 
Analysis and commentary, however, are the responsibility of the authors. 

1885-95-First irrigation act passes; surface water diverters must file claims with county 
clerk (unable to document). 

1904- Adoption of an amendment to the Texas Constitution (Article 3, Section 52), 
permitting the creation of special taxing entities, "districts," for the purpose of permanent water
related improvements. Included were water conservation and reclamation districts. These districts 
are allowed to finance their activities through issuance of bonds in an amount not to exceed 25 
percent of the assessed value of real property in the district and were allowed to levy taxes 
sufficient to pay principal and interest on those bonds. 

1913 -Irrigation legislation is passed; the Board of Water Engineers, the state's first 
water agency, is created to regulate water appropriations. 

1917 -August 21, adoption of an amendment to the Texas Constitution (Article 16. 
Section 59), providing for the state's legal right to regulate natural resources in the state. This 
amendment also allows for the creation of conservation and reclamation districts similar to those 
created under the 1904 amendment and removes the limit on indebtedness established by the 1904 
amendment 

1918-Passage of the Canales Act, permitting all special districts created prior to the 1917 
constitutional amendment, under the authority of Article 3, Section 52, to incur indebtedness as 
allowed by that amendment 

Late 1920s - Lower Colorado River Authority (LCRA) is created. In the 1930s, the 
LCRA began building Mansfield Dam without ownership or rights to lands to be submerged 
behind the dam. Alvin Wirth succeeds in having eminent domain power granted to LCRA 
(Northcott, 1974). 

1931 -The Wagstaff Act is passed, creating a system for prioritizing different water uses 
in the state. 

1949 - Senator Lyndon B. Johnson urges the federal Bureau of Reclamation to prepare a 
study of state water problems; the study is released in 1952. 

1949 - The state legislature recognizes underground water as private property of 
landowners; authorizes creation of underground water conservation districts. 

1950-57-Texas experiences the most severe drought on record. During this time water 
conflicts in South Texas gave rise to court appointment of the first Water Master with broad 
powers to limit and meter surface water use (Valmont Plantations, Inc. v. State of Texas, 355 
S.W.2d 502, Tex. Sup. Ct. (1962)). 
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1952-Governor Allan Shivers appoints the Committee of90, headed by J.B. Thomas 
of Fort Worth, to examine state water problems. 

1953-The Committee of 90 recommends state funds be used to assist local water 
projects, reorganization of Board of Water Engineers, and preparation of long-range water policy 
for the state. 

1953 -The legislature creates Texas Water Pollution Advisory Committee composed of 
the Attorney General, Health Department, Game and Fish Commission, Board of Water 
Engineers, and the Railroad Commission. 

1955 - The City of Corpus Christi v. City of Pleasanton (276 S. W.2nd 798) decision by 
the Texas Supreme Court upholds the right of the Lower Nueces River Supply District to pump 
water from wells on its property into the Nueces River, which in rum flows into Lake Corpus 
Christi, for the benefit of the city of Corpus Christi even though 75 percent of the water is lost 
during transportation due to evaporation, transpiration, and seepage. 

1956-August 17, the level of Edwards Aquifer falls to record low. Comal Springs in 
New Braunfels goes dry for five months, killing all aquatic life including endangered fountain 
darters (San Antonio Express-News, 1994). 

1957 -The Water Planning Act creates a Water Resources Planning Division within the 
Board of Water Engineers; John Graves attributes much of this reorganizational activity to the 
state's desire to react to pressure from the federal government regarding water planning action 
(1971, p. 45). 

1957-November 5, Constitutional Amendment to Article 3, Section 49-c: the legislature 
creates the Texas Water Development Board to administer up to $200 million in state bonds for 
local water supply development projects. Planning authority remains with the Board of Water 
Engineers. 

1958- Senator Johnson has a report titled "Water Developments and Potentialities of the 
State of Texas," prepared by the Bureau of Reclamation, U.S. Army Corps of Engineers, Soil 
Conservation Service, and the Texas Board of Water Engineers, published by U.S. Senate (SD 
ID, 85th Cong., 2nd Session). 

1958 - The Board of Water Engineers presents report "Texas Water Resources and 
Planning at the End of the Year 1958," an inventory of the state's water resources and 
recommendations for a state planning program which provided the foundation for large-scale 
development efforts in the state. 

1959- Senator Johnson pushes through congressional authorization for "U.S. Study 
Commission -Texas," a three-year study of the state's land and water resources in the intrastate 
river basins. 

1959 -The legislature creates Edwards Underground Water District to conserve, protect, 
and recharge the Edwards Aquifer in Bexar, Comal, Hays, Medina, and Uvalde counties (San 
Antonio Express-News, 1994). 

1961-The state legislature reorganizes state water agencies: the Board of Water 
Engineers is renamed the Texas Water Commission and given specific responsibilities for water 
planning; the Texas Water Pollution Control Board is created to replace the Texas Water Pollution 
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Advisory Council and given specific duties including approval of activities for pollution control 
and issuance of waste disposal permits (the board is part of the state health department). 

1961 - The Texas Board of Water Engineers releases "A Plan for ~~ting th~ 1980 ~ ater 
Requirements of Texas," a plan for swface water development to ~ee! muruc1pal ~d !ndustrial 
requirements. John Graves stated that "no state official ever urged Its Implementauon (1971, p. 
45). 

1962 - U.S. Study Commission releases its recommendations for water development to 
meet state's fifty-year water needs. Plan covers only intrastate water basins. The report urges the 
preparation of a state water plan, an idea which many in the state dislike (Graves, 1971, p. 45). 
The Texas Water Development Board states, in the 1984 plan, that the reaction to the U.S. Srudy 
Commission report was negative because it excluded interstate rivers, not because it was a federal 
report urging statewide planning (which is Graves' assertion). The results of this plan were to lay 
the groundwork for the first comprehensive state plan, adopted in 1968. 

1964- Governor John Connally directs the Water Co~ion to develop a 
comprehensive State Water Plan. Graves writes that one of Connally's goals was to thwart federal 
planning and eliminate the possibility of federal controVinfluence over state water resources 
(Graves, 1971). (Another equally plausible explanation is that Connally used the federal specter as 
a propaganda base to further develop state resources. This, however, is pure conjecture and should 
be treated as such.) 

1965-The legislature restructures water agencies: water resource planning functions are 
transferred to the Texas Water Development Board, and the Texas Water Commission is renamed 
Texas Water Rights Commission. 

1965 -U.S. Congress enacts the Water Resources Planning Act, authorizing states to 
receive matching grants for planning, and creates the Water Resources Council to review or revise 
these plans and formulate recommendations for the authorization of projects. Congress also 
amends the federal Water Pollution Control Act to require that states adopt water quality standards 
for all "interstate" waters. Those failing to do so would be regulated by the federal government 

1965 - The Bureau of Reclamation releases congressionally authorized report entitled 
"Texas Basins Project," recommending a coastal canal project to transfer water from northeastern 
coastal areas to southern coast and the Lower Rio Grande Valley. 

1966-Voters approve constitutional amendment to Article 3, Section 49-d, to increase 
the Water Development Fund to $400 million from $200 million and to place limits on interbasin 
water transfers. 

1966-A draft of "Preliminary Texas Water Plan" is released. Proposals include 53 new 
reservoirs and a 980-mile long State Water Project. The board held 27 public hearings and 2 
public meetings on the draft plan. These 53 reservoirs represent reservoirs that have U.S. Army 
Corps of Engineers approval based on cost-benefit analysis. East Texans, environmentalists, and 
fiscal conservatives oppose much of water plan. East Texas does not want water going to West 
Texas. Many landowners would be flooded out for reservoirs or canals. West Texans are upset, 
feeling they will not receive enough help (Graves, 1971). 

1967 -Water Rights Adjudication Act is passed, creating a structure for reviewing all 
claims to surface water. Enforcement of this legislation has not been complete. 
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1967-The legislature passes the Texas Water Quality Act, creating the Texas Water 
Quality Board as a separate agency and abolishing the Water Pollution Control Board. Also, the 
State adopts federal water quality standards. 

1967 -The Water Development Board and U.S. Geological Survey begin a program to 
collect data on Texas estuaries. 

1968 - A Committee of 100 is fonned and a counter Committee of 1,000 is formed. 

1968 -The Water Development Board releases a revised Texas Water Plan, 
recommending development of 67 new reservoirs of greater than 5,000 acre-feet capacity, 2 salt 
water barriers, a plan for storage, regulation, and distribution of 12-13 million acre-feet of 
imported water. (1be addition of 14 new reservoirs from 1966 represents reservoirs that did not 
get U.S. Army Corps of Engineers approval.) 

The demand projections of the 1966168 plan were the subject of criticism. The numbers 
were derived as a result of a University of Texas Bureau of Business Research survey of Texas 
industry. The basic issue is whether or not the numbers were a projection or a goal for population 
growth. This issue is still central to current debates over water population projections and water 
demand forecasts. Other criticisms include the use of increased per-capita water consumption 
numbers, light coverage of water quality problems, poor floodplain management, and a large 
proportion of dams being built for flood protection. The plan also fails to address the ability of 
Texas to acquire water for importation and the quality of Mississippi River water (Graves, 1971). 

1969-The legislature approves a $3.5 billion bond proposal for water development 
(reputed to be the world's largest bond issue at the time). The issue fails at the polls by 6,000 
votes. The bond failure is generally considered a result, at least partially, of the first coordinated 
action by environmentalists. Fiscal conservatives and many East Texans also opposed the bond 
issue. Supporters of the bond issue include the governor, past governors, West Texans, and other 
water development interests. Graves points out that the bond money was not earmarked for any 
particular project or plan, including the 1968 plan (1971). 

1969 -The legislature amends the Texas Water Quality Act to express state policy toward 
water quality control, create the Texas Water Quality Board, outline a system of water quality 
control, coordinate water quality programs among various state agencies and local governments, 
and provide a basis for coordinating State water quality programs with the federal government 
Membership of the Water Quality Board includes the Railroad Commission, Parks and Wildlife 
Department, Water Development Board, State Health Department, and three gubernatorial 
appointees. 

1971-May 18, voters approve $100 million in bonds for water quality enhancement 
(amended Nov. 2, 1976). 

1972 - Bob Armstrong, head of the General Land Office, opposes Palmetto Bend 
Reservoir and infuriates water planners. Armstrong voices concerns for the fishing and tourist 
industries after the U.S. Congress approves the $54.7 million project (Northcott, 1974). 

1973 - The Mississippi River Commission, U.S. Army Corps of Engineers, and the 
Bureau of Reclamation release results of a study of the Texas Water Plan, which concludes that 
water importation from the Mississippi River is technically feasible but economically infeasible. (It 
has been rumored that the Comanche Peak nuclear power facility was proposed and developed to 
provide anticipated energy needs for the Mississippi River water importation proposal.) 
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1973 - Lieutenant Governor William P. Hobby creates regional water advisory councils. 
This action upsets water administrators, who react by urging the governor to create the Governor's 
Water Resources, Conservation and Development Task Force made up of representatives of city 
water utilities, river authorities, municipal utility districts, underground water districts, and water 
conservation districts (Northcott, 1974). 

1973 - The Endangered Species Act is passed by Congress (San Antonio Express-News, 
1994). 

1975 -The legislature enacts SB 137, directing the Water Development Board to study 
relationships between freshwater inflows and the biological productivity of Texas bays and 
estuaries. Resulting reports are issued in 1979. Groups criticiz.e the process, claiming that 
biologicaVecological studies are slow in coming, underfunded, and underutiliz.ed (Graves, 1971). 

The High Plains area and West Texas wield much less state power in the 1970s than in the 
1960s, a situation which is significant when looking at the emphasis placed on water importation 
schemes. 

1975-Hugh Yantis, executive director of the Texas Water Quality Board, is attacked for 
allegedly being under the influence of industry and other polluters. Governor Dolph Briscoe 
comes out in favor of easing environmental regulations because of the economy. Bills are 
introduced in the House and Senate to reorganiz.e pollution control agencies and limit the influence 
of Executive Director Yantis (Northcott, 1975). 

1975-Biologists from Southwest Texas State University reintroduce fountain darters to 
Comal Springs from surviving populations in San Marcos Springs (San Antonio Express-News, 
1994). 

1976-Voters approve increased authorization of bonds for water quality enhancement 
from $100 million to $200 million. Voters defeat a $400 million bond increase for water 
development 

1977 -The Water Development Board releases a two-volume draft of "Continuing Water 
Resources Planning and Development for Texas." 

1977 - The legislature reorganiz.es state water agencies. The Water Development Board, 
Water Rights Commission, and Water Quality Board are combined into the Department of Water 
Resources. The Water Development Board continues as the board for the new agency. The Water 
Quality Board is abolished and the Water Rights Commission is replaced by the Texas Water 
Commission, which is authoriz.ed to carry out the judicial functions of the new single agency. 

1979-The governor issues an executive order giving the Department of Water Resources 
authority and responsibility for coordinating water quality management, making recommendations 
regarding designations, receiving grants for water quality management planning in the state 
planning area, conducting planning, and reviewing designated area plans. 

1981-The legislature creates the Texas Water Assistance Fund of $40 million, to be 
administered by the Water Development Board. 

1981-The Clayton plan is defeated. The corresponding constitutional amendment would 
have deposited one-half of state's excess tax revenue each biennium into the Water Assistance 
Fund, raised the 6 percent ceiling on authoriz.ed but unissued state bonds to 12 percent, and 
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established a water bond guarantee program of $500 million. This plan included the Mississippi 
water importation plan. 

1982-A broad-based public involvement program was conducted to obtain citiren's 
views and ideas regarding state water problems and solutions. Results were considered by a 
Governor's Task Force on Water Resource Use and Conservation (100 leading water authorities 
and citirens, including presidents of regional chambers of commerce). 

1983 -A water package in the legislature results from the 1982 Task Force. lbis 
compromise has the support of the leadership yet fails. 

1984 -The Texas Water Development Board releases an updated water plan which 
includes proposals to build 64 reservoirs (including those that did not pass the Corps of Engineers 
cost-benefit analysis). 

1984-Negotiations to produce a regional water supply plan begin in the middle of a 
severe 18-month drought Negotiations continue for eight years but fail to achieve consensus until 
the 73rd legislative session in 1993 (San Antonio Express-News, 1994). 

1985 -The Texas Legislature passes Senate Bill 249, which abolishes the Natural 
Resources Advisory Council; dissolves the Texas Department of Water Resources dividing its 
functions between the Water Development Board and the Texas Water Commission; and 
establishes a committee to study river authorities and other water districts. On November 5 voters 
approve constitutional amendments to Article 3, providing an additional $1.43 billion in new water 
financing and bond guarantees. In addition, the legislature creates a multistate water planning 
commission to look into water importation (House Bill 536), creates the Harris-Galveston Coastal 
Subsidence District (Senate Bill 1272), and makes 19 river authorities subject to sunset review in 
1991 (House Bill 1583). 

1987 -November 3, voters approve a constitutional amendment to Article 3, Section 49-
d-6, authorizing the Texas Water Development Board to issue an additional $400 million in 
general-obligation bonds. The legislature passes Senate Bill 410, which continues the pilot 
program established in 1985 to make loans to underground water districts, which in turn provide 
loans to farmers and ranchers to purchase and install more efficient irrigation equipment and 
practices. In addition, Senate Bill 683 makes the Texas Parks and Wildlife Department and the 
Texas Water Development Board jointly responsible for conducting studies of the effects of fresh
water inflows on coastal bays and estuaries. House Bill 734 creates the Texas Water Resources 
Finance Authority to finance water conservation and development projects by purchasing political 
subdivision bonds. Senate Bill 807 establishes a state water pollution control fund to provide 
assistance to cities, counties, and other political subdivisions to build federally funded water 
treatment plants (House Research Organization, 1987). 

1987-The legislature gives the Edwards district the power to enact a regional drought 
plan for reducing aquifer demands (San Antonio Express-News, 1994). 

1989 - November 5, voters approve a constitutional amendment to Article 3, Section 49-
d-7, authorizing the Texas Water Development Board to issue an additional $500 million in water 
development bonds with up to 20 percent authorired for use in the colonias. The legislature also 
passes Senate Bill 631 removing river authorities from the sunset review process (House Research 
Organization, 1990). 
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1990-The Water Development Board water plan proposes 66 reservoirs (which includes 
those that did not pass the U.S. Anny Corps of Engineers cost-benefit analysis). 

1990 -The Guadalupe-Blanco River Authority and the Sierra Club deliver separate 
notices of possible violations of the federal Endangered Species Act to U.S. Department of 
Interior. The U.S. Fish and Wildlife Service has 60 days to respond or face a lawsuit. The Sierra 
Club claims the violations occurred during droughts in 1984 and 1989, when the upper channels of 
Comal Springs dried up, leaving fountain darters to die (San Antonio Express-News, 1994). 

1990 - September, a controversial southern Bexar County catfish farm goes into 
operation using 45 million gallons of aquifer water per day. 

1991 - May 17, the Sierra Club files suit in a Midland federal court (Sierra Club et. al. v. 
Babbitt et. al.) accusing the federal government of failing to enforce the Endangered Species Act 
On June 7, the Guadalupe-Blanco River Authority intervenes in lawsuit on the Sierra Club's side 
(San Antonio Express-News, 1994). 

1991-The state legislature passes several bills affecting water regulation. Senate Bill 2 
creates the 1NRCC; Senate Bill 818, the Texas Clean Rivers Bill, which directs each river 
authority to consider the combined impact of all discharges to a particular river. Senate Bill 587, 
the Plumbing Fixtures Act, requires that plumbing fixtures meet water saving standards established 
by the American National Standards Institute or the standards set forth in this statute, whichever is 
more restrictive. Senate Bill 1054 creates the Coastal Management Zone, which has recently come 
under fire (Senate Research Center, 1991). 

1992- Nov. 16-19, a lawsuit goes to trial before U.S. District Judge Lucius D. Bunton 
in Midland. Four additional parties, including the Bexar Metropolitan Water District, have 
intervened on the side of the Sierra Club. Six parties, including the City of San Antonio, have 
intervened on the side of the federal government (San Antonio Express-News, 1994). 

1992 -The Water Development Board water plan cuts proposed reservoirs to 13. This 
plan acknowledged the importance of ecological considerations in water development 

1993 - Judge Bunton rules in favor of the Sierra Club that overpumping of the aquifer 
threatens Comal springflows and endangered species living there. He orders the wildlife service to 
set standards for minimum acceptable springflows and directs the state to enact a plan for 
regulating pumping to guarantee those flows. In March and April the wildlife service publishes 
minimum flow standards (San Antonio Express-News, 1994). 

1993 -May, the legislature passes the Edwards Aquifer bill (Senate Bill 1477) in 
response to Sierra Club et al. v. Babbitt et al. The legislature passes Senate Bill 609, which 
prohibits any city, town, county, or other subdivision from regulating pesticide sale and use. 
Senate Bill 503 makes the Soil and Water Conservation Board the lead state agency regarding 
agricultural nonpoint source pollution. Senate Bill 1030 relates to the operation and creation of a 
water bank to facilitate the sale and transfer of water rights throughout the state. Senate Bill 1334 
eliminates the 1NRCC's authority to conserve and distribute groundwater (1NRCC, 1993). 

November, voters approve a constitutional amendment to allow the legislature to provide 
exemption from ad valorem taxation for real and personal property required by a regulatory agency 
to be used for the control of air, water, and land pollution (1NRCC, 1993). 
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May 17, the federal government withdraws its appeal of Judge Bunton's ruling after 
negotiating settlement with the Sierra Club (San Antonio Express-News, 1994). 

May 26, Judge Bunton issues an amended· ruling reflecting the settlement and stipulating 
that the federal government was not in violation of the act (San Antonio Express-News, 1994). 

June 9, the 5th Circuit Court of Appeals hears oral arguments in the City of San Antonio's 
appeal of the ruling (San Antonio Express-News, 1994). 

July 2, the appellate court dismisses city's appeal of ruling (San Antonio Express-News, 
1994). 

Feb. 25, Judge Bunton appoints Joe G. Moore, Jr., as the court's aquifer monitor and 
orders monthly reports on aquifer conditions (San Antonio Express-News, 1994). 

April 15, the Sierra Club files a motion with the court to expand the lawsuit to include the 
City of San Antonio as a full defendant along with the Defense Base Closure and Realignment 
Commission and four additional federal agencies. The Sierra Club asks Judge Bunton to declare 
an aquifer emergency and to order the monitor to draw up a plan to limit pumping. Should the plan 
become stalled, the Sierra Club suggests, as an option, the closure of San Antonio's military bases 
(San Antonio Express-News, 1994). 
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