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ABSTRACT

This paper describes and assesses the policies,

planning agencies, and citizen advisory committees which are

involved in water resource decision making in the Tucson

basin. Shifting priorities in basin water uses are traced

by reviewing four events and trends. This review, together

with a description of existing policies and planning

agencies, provides the basis for assessing the status and

potential for public involvement in water resource decision

making. The influence of the citizens advisory committees on

water resource decision making depends on the relationship

among an agency, a committee, and the general public. If

citizens advisory committees are to address controversial

issues, such as those surrounding the priorities of water

use in the basin, a link between community education and

political participation is necessary.
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CHAPTER 1

INTRODUCTION

Tucson is facing rapid population growth in the face

of a potentially scarce resource--water. Water, fundamental

to all life, is especially critical in an arid environment,

where summer temperatures reach one-hundred-plus degrees

Fahrenheit and precipitation averages less than eleven

inches annually. In the Tucson basin, where the sole source

of water for all uses is the underground aquifer, the

absence of surface water reinforces the perception of

scarcity.

Water has become one of the most widely publicized

resources in the Tucson basin. Since each decision is

perceived as critical by one or more interests, timing and

consistency have become important tools for issue advocates.

This week's water-related issue will soon be overshadowed by

next week's issue; only the most rigorous participants can

keep abreast of long-term or cumulative impacts of water

resource decision making. In this fast-paced political

milieu, a few persistent interests have historically

dominated.

Numerous public and private organizations address

water supplies, allocation, and quality; the interests

1
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represented by these organizations compete for legitimacy

and recognition, attempting to persuade decision makers that

each and every demand is valid and critical.

The purpose of this research was to examine the

policies and planning agencies which govern water resources

in the Tucson basin, within the context of the basin's

unique hydrologic and social characteristics, and to analyze

Tucson basin water resource planning processes through a

framework provided by public involvement theory.

The questions which this research sought to answer

are:

1) How does the public affect water resource

decisions in the Tucson basin? What formal channels are

available for public involvement? What interests are/are

not represented in water resource decision making?

2) What is the relationship between water resource

planning agency personnel and the public?

3) What is the scope of existing public education

programs related to water in the Tucson basin? What issues

are prevalent in program presentations? Which issues are

not addressed?

4) What are the criteria for evaluating the

effectiveness of citizen involvement in water resource

decision making in the Tucson basin?

The first chapter of this paper opens with an

introduction to the local geohydrology and climate of the
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Tucson basin. In the past, the Tucson community has

sacrificed long-term environmental stability for short-term

social gain. That is, more demands for water have been met

than the local hydrological system can perpetually sustain.

The rest of the chapter summarizes trends in water use in

the basin and discusses four recent water resource issues

and events which provide a sociological context for water in

the basin: the City Council recall of 1977, TCE

contamination of local drinking water supplies, a memorandum

of agreement between local governments for control of water

and wastewater facilities, and flooding.

The second chapter of the paper describes the major

federal, state, and local legislation which governs water

use in the Tucson basin. Because water is perceived as a

resource that should be offered without question to any

potential user, limits on water resource availability

require social decisions about trade-offs between uses. The

overdraft of the groundwater table in the Tucson basin has

prompted both legislative and structural response--the 1980

Arizona Groundwater Management Act and the Central Arizona

Project--with the respective goals of decreasing water

demand and increasing water supply. Other federal and state

legislation has sought to protect the quality of limited

water supplies available to the basin.

The third chapter outlines criteria for successful
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planning and describes the planning agencies and planning

considerations in the Tucson basin. Planning, or the

translation of policy into action, is a dynamic process;

public officials and agencies work to match demand for water

with available supply, for the present and for the future.

Several public agencies manage water in the Tucson basin;

two are primarily responsible for long-term resource

planning: the Pima Association of Governments and the

Arizona Department of Water Resources Tucson Active

Management Area. These agencies, guided by local, state,

and federal policy, must consider the political, social, and

technical impacts of proposed plans.

The fourth chapter of the paper is an analysis of

public involvement in water resource decision making in the

Tucson basin. Because the issues which are addressed in

comprehensive water resource plans are perceived as critical

to the present and future quality of life within the fast-

growing Tucson basin, the decision making process is

required to accommodate a growing number of interests.

There are many forums in which these interests may be

expressed; the effect of any of these forums on actual

decisions and actions varies according to the specific

issue being addressed. The long-range, broad issues related

to water resource planning are probably best addressed by

participants with some familiarity with the technical and

scientific parameters of water and some awareness of the
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political and social history of water resource management in

the Tucson basin.

Chapter four concentrates on the citizen advisory

committee (CAC): a forum which offers dedicated citizen

participants a chance to incorporate their knowledge and

opinions into the water resource planning process. An

intermediate level of citizen participation suited to the

complexity of issues which water resource agencies are

charged with addressing, the CAC offers a direct link for

agency personnel to assess informed public viewpoints, and

for the public to actively and positively participate in all

phases of planning. The CAC is an alternative to other

government-initiated citizen involvement programs which are

based on the premise of informing citizens about decisions

already made, and other citizen participation techniques,

such as public hearings, which generally produce reactive

and negative input.

Methods for Analysis and Synthesis 

Since the study of water resource planning in the

Tucson basin is dynamic and multi-faceted, many varied

perspectives on the issues were needed to frame the

hypothesis for analysis. In an attempt to understand the

evolution and the current status of water resource planning

in the Tucson basin, the author used the following methods:
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1) participant-observer: attended public forums,

hearings, and citizen advisory committee meetings; worked

with Tucson Active Management Area staff in developing a

public program; became a member of the Water Quality

Subcommittee; worked with Southwest Environmental Service to

inform and assess public opinion on the Central Arizona

Project treatment plant; and served as a research assistant

to the Southern Arizona Water Resources Association's Basin-

Wide Water Management Committee.

2) interviewer: interviewed water resource experts

in local agencies, at the University of Arizona, and from

the local media regarding the technical and political

aspects of water resource planning in the Tucson basin.

3) researcher: researched federal, state, and local

water resource policy, plans generated by Tucson basin water

resource planning agencies, literature and models from the

fields of political science and resource management, and

case studies of the water resource scenario in Tucson and in

the Western United States.

4) reviewer: reviewed current (i.e., May 1983-May

1984) local newspaper articles pertaining to water and

resource planning, and to the perceived relationship of

water to quality of life in the Tucson basin.

This combination of direct observation of events and

processes with a review of historical and theoretical
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concepts has produced a paper which is descriptive and

analytical. Descriptions of institutions are followed by

literature reviews from the pertinent fields of research;

Tucson-related perceptions are combined with the generic

concepts of social sciences to produce a set of criteria.

The criteria are then related to a specific public-

governmental interaction, the CAC. This interaction is

examined from the point of view of each of the participating

entities, accounting also for the influences outside the

immediate relationship.

As with most studies of a dynamic relationship of a

society with a natural resource, the results of this study

are more provocative than conclusive. New questions and new

contexts for old questions are presented in the concluding

chapter of the paper. The research may be considered

worthwhile if the information presented leads interested

readers toward resolution of some questions and poses

questions that the reader may not have considered.



CHAPTER 2

THE TUCSON BASIN:

FACTORS THAT INFLUENCE WATER USE

To lay the foundation for the analysis presented in

this paper, water use in the Tucson basin must be considered

from several points of view. Water as a naturally occurring

substance is linked to topographic and climatic conditions.

Water as a natural resource is linked to social decisions

about its use. These decisions are influenced by a number

of factors; a few, such as the regional economy and the

individual and collective perceptions about water, can be

readily identified.

This chapter will introduce some of the points of

view which influence water resource planning in the Tucson

basin. A brief description of the local geohydrology and

climate will provide a necessary basis for the rest of the

discussion. A review of recent water use trends and events

will introduce the social conditions around which water

supply and demand decisions are made. Finally, an

assessment of the current water use patterns will lead to

the assumptions which guide projections for future water

demands and supplies and on which water resource planning

are based.

8
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Tucson is located at approximately 2,600 feet

elevation in the Upper Santa Cruz watershed. The boundaries

of the Tucson basin as considered in this study are those

defined by the 1980 Arizona Groundwater Management Act as

the Tucson Active Management Area.

The basin reaches from Mexico on the south to

Picacho Peak on the north. The 4,500-square-mile Tucson

basin lies in the Basin and Range geographic province, where

broad alluvial valleys are bounded by mountain ranges. Two

sub-basins, the Avra Valley and the Upper Santa Cruz, are

drained to the northwest by the Santa Cruz River and its

principal tributaries, Rillito Creek, Pantano Wash, and

Canada del Oro. The source of the Santa Cruz River is the

San Rafael Valley. The river flows south out of the Valley

into Mexico and then turns northward to reenter Arizona just

east of the city of Nogales. From there it flows northward

through the Tucson basin (Tucson Active Management Area

1983b).

The gently sloping plains of the basin valleys range

from about 2,900 feet elevation at the Mexican border to

about 2,000 feet elevation at the narrow northwest outlet.

The valleys consist of deposited sediment with depths of

2,000 feet or more. The loosely consolidated to moderately

cemented sediments, which vary in their water-holding
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capacity, form the aquifer. Stored water in the aquifer is,

in its natural state, of good chemical quality in most

locations (Davis 1973).

The basin is bounded on the west by the Baboquivari

and Silverbell mountains and on the east by the Patagonia,

Santa Rita, Rincon, and Santa Catalina mountains. These

mountains are composed of slightly porous volcanic and

interbedded sedimentary rocks and slightly porous to

moderately porous sedimentary rocks. The least porous rocks

form the mountain ranges and the bottom of the basin and

restrict groundwater flow into or out of the basin (Davis

1973, Tucson Active Management Area 1983b).

All of the water in the basin originates as

precipitation. The mean annual precipitation in the Tucson

basin ranges from eight to twelve inches on the valley

floors to twenty-five to thirty inches in the surrounding

mountains. The precipitation is divided into frontal winter

storms and summer thunderstorms. Most streams in the basin

flow only in direct response to precipitation; floods are

common and result primarily from high intensity summer

storms that occur between July and September (Condes de la

Torre 1970). Because ot the aridity of the region, most of

the precipitation evaporates or is transpired by plants.

However, a very large portion of the streamflow infiltrates

the porous stream channels to recharge the underground

aquifer. Recharge also occurs along non-porous mountain
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fronts (Davis 1973).

The Upper Santa Cruz watershed lies in the Sonoran

desert ecosystem. The native flora in the watershed ranges

from a mesquite-cactus association on the basin floor

through desert grassland and oak-juniper woodlands to

coniferous forests at the top of the taller mountain ranges

(Lowe 1963).

The Tucson Basin: Shifting Trends in Water Use

Shifts in the use of water in the Tucson basin have

resulted from a combination of changing economic

circumstances, legal priorities, and perceptions of water

issues.

The social and economic structure of Arizona has

undergone major changes in the last few decades; priorities

of resource use, including water, have echoed these changes.

As long as new supplies were readily available at a

reasonable cost of pumping and distribution, no use was

discriminated against based on water requirements.

Agriculture has long been the primary water user in

Arizona and in the Tucson basin. The rights and priorities

of agricultural water use have been governed both by federal

reclamation laws and by the status of agriculture as a major

factor in Arizona's economy (Arizona Town Hall 1977).

Agricultural acreage has recently declined in Pima County,
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however, due to a number of factors; the increased costs of

pumping, increases in other production costs, changing

markets, and the effects of urban growth on land values have

contributed to the estimated retirement of 17,000 acres of

farmland in Pima County in the past ten to fifteen years

(Meitl, Hathaway, and Gregg 1983). An accompanying State-

level shift away from the historic priority of agricultural

water use is reflected in the 1980 Arizona Groundwater

Management Act and the revised needs and projected uses for

Central Arizona Project water.

The Groundwater Management Act requires conservation

in all water-using sectors; a major part of the Act deals

with irrigated agriculture. Agricultural water rights must

be verified and wells registered. In Active Management

Areas and Irrigation Nonexpansion Areas, future groundwater

pumping may not exceed verified historic use amounts, and

wherever possible, agricultural water users are encouraged

to substitute other types of water (e.g., effluent, Central

Arizona Project water) for higher quality groundwater. In

future management periods, the Act encourages transfer of

existing agricultural water rights in Active Management

Areas away from agriculture to other uses.

While the Central Arizona Project (CAP) was

conceived as an agricultural reclamation project, the

priorities for end uses of imported Colorado River water
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have changed over the past four decades. Since 1947,

manufacturing and mining in the State have grown rapidly and

urban population in the CAP direct service area (i.e.,

Maricopa, Pinal, and Pima counties) has doubled. During the

same period, the State's income from agriculture has

declined to third place (Johnson 1982). High costs of CAP

water delivery also discourage the use of this imported

water by agriculture.

As competition for groundwater has increased,

publicity about water resource issues has grown. In the

past ten years, several water-related issues have received

broad coverage in the local news media and in other public

forums; these issues include the recall of Tucson City

Council members, the memorandum of agreement between the

City of Tucson and Pima County regarding water and

wastewater management, the discovery of TCE in area wells,

and floods along the Santa Cruz River and Rillito Creek.

These four issues were chosen from many possible candidates

events because they were widely covered in the local news

media and/or because they were widely discussed during the

course of this study in interviews with water resource

planners and research experts in the Tucson basin. A brief

recapitulation of these issues will provide some background

for consideration of proposed policies and plans; the

discussion of each issue will include the history of the

issue, the participants involved in the issue, and a



14

synopsis of the importance of the issue for current and

future water resource planning efforts in the Tucson basin.

The City Council Recall of 1977

Perhaps more than any single issue, the events

surrounding the recall of the Tucson City Council in 1977

affected the pattern of local water resource decision

making. The events preceding and following the recall are

documented in a book published by Resources for the Future

by Martin, Ingram, Laney, and Griffin; this review of key

events is excerpted from that document (Martin, et. al.,

1984).

In the four year period prior to 1976, the "New

Democrats" gained control of the Tucson City Council.

Campaign plattorms of the New Democrats were "..based on

the ethic of controlled growth, honesty and openness in

government, better mass transit, comprehensive planning and

the protection of Tucson's environment" (1984:13).

In the first few months of the New Democrats' tenure

on the Council, water policy became a key issue. Tucson

Water, the local public water utility, had experienced

problems with meeting peak demands in the summer of 1974,

and had hired Carollo engineering firm to study ways to

improve the ability of the utility to meet future demands.

A report was released by Carollo in February 1976 which
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called for a large capital improvement program, a 42 percent

rate hike, and a cost of service approach to rates and

charges. The Council reviewed the recommendations and began

deliberating on the best way to institute a rate hike; after

several unheeded warnings from officials and the public to

phase in the new rate structure, the Council adopted a new

water rate structure and policies in June 1976. The new

structure was complex, but the primary purpose was to

require water users to pay for the cost of delivery, with

conservative water users paying less than those with

exceedingly high water demands.

Three considerations emerge from events that

followed the water rates hike, which culminated in the

recall and replacement of the four New Democrats on the City

Council. Each of these considerations has the potential to

profoundly affect the patterns of water resource planning

and decision making in the Tucson basin.

Distrust of Local Governance. The distrust of local

governance, fueled by the politically insensitive actions of

those who professed equitable governance, has resulted in a

demand for formal accountability structures which have not

previously been widely applied in the basin.

The Citizens' Water Advisory Committee was created

as a direct result of 1976 recall efforts. The City Manager

appointed representatives from a cross-section of the
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community to examine the needs of Tucson Water and make

recommendations to the City following the recall election;

"(t)he appointment of the Citizens' Water Advisory Committee

task force marked the beginning of a gradual decline in the

emotional debate over water" (1984:21). The Citizens' Water

Advisory Committee is still operating as an advisory

committee to Tucson Water; the recall served to sensitize

local governmental agencies to the importance of including,

at least in an advisory capacity , the public in water

resource decision making.

No longer confident that their values are completely

or fairly represented by elected officials, some members of

the public continue to look for additional ways to increase

their input into critical resource allocation decisions.

Traditional public participation measures, such as public

hearings and workshops, have not been completely successful

in satisfying these demands for access. Other forms of

input, such as task forces, advisory committees, and ballot

initiatives, seem to be the most widely applied new tools

for local political action.

Pukijc Education about Water Conservation. 

Educational programs abound in the Tucson basin which

concentrate on how to conserve water inside and outside

homes and workplaces, and in other sectors of society. Like

many of the energy conservation programs of the 1970s, these

water conservation programs generally fail to address the
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underlying reasons behind conserving water and the benefits

and costs of conservation in the short- and long-term.

Public information about current and long-term supplies of

water is varied and vague.

The educational programs focus attention on the

correctness of water conservation. While "Beat the Peak,"

Tucson Water's peak water use control program, has postponed

the need for capital improvements in the water system and

thus reduced the need for sudden increases in customers'

water bills, the program has not addressed underlying

questions about water use priorities within the community.

Perhaps the most widely asked, and heretofore unanswered,

question at recent public forums addressing water in the

Tucson basin is, "Why should current residents conserve

water so that more people can move here?" This unanswered

question implies links perceived between potential resource

scarcity and growth whose impacts have not been evaluated

and presented through existing public education programs.

The Link Between Water and Growth. Two basic

factors link population growth in the Tucson basin with the

water resource; one is the hydrologic capacity of the

basin's aquifer and imported sources to meet all water

demands with water of acceptable water quantity and quality,

and the other is the capacity of water delivery systems.

The response to this link has been the formation of interest
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coalitions which stand on both sides of the growth issue.

The best estimates of quantity of water which is

available for use in the Tucson basin are those used by the

Arizona Department of Water Resources in their assessment

and planning; current figures are discussed in the next

section of this chapter entitled Current Water lisp  Figures 

in the Tucson Basin. Planners in the basin must make

certain assumptions regarding future water supplies and

demands, including the amount of water to be used by

different sectors (e.g., agricultural, industrial, and

municipal), availability of CAP water and effluent, and the

amount which to saved by conservation measures.

State of Arizona agencies, such as the Department of

Water Resources, are required to use population projections

developed by the Arizona Department of Economic Security,

the State's official population agency. A recent population

projection for the Tucson Active Management Area for the

year 2025 is approximately 1,587,900 people (Tucson Active

Management Area 1983:18). Assuming full utilization of CAP

water and effluent by the year 1990, and no changes in per

capita use or irrigation efficiency, the projected overdraft

for the Area is 89,000 acre-feet per year in the year 2025.

The goal of the conservation programs being developed by the

Department of Water Resources is to eliminate this overdraft

through reallocation, augmentation, and conservation. The

decisions made now regarding population growth will,
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therefore, greatly impact the per capita availability of

water in the future; simply put, more people means less

water for each person and less water for nonmunicipal uses.

According to McLean (1982:17), "We are realizing, therefore,

a potential disparity between what is projected as growth

for the Tucson area and what can be reasonably accomodated.

Since the maximum supply is relatively fixed, the demand

side must be reduced to match the supply."

The second factor linking growth and water is the

capacity of water delivery systems. Since the City Council

recall, the City of Tucson Mayor and Council have adopted

formal water policies; among these are provisions for

planning and financing capital improvements. The link

between rates and expansion comes from the premise that

water rates are based on cost of delivery.

Section IIIE of the City of Tucson Water Policies

states:

There shall be area specific water development
charges to finance the importation of supplies and/or
the internal distribution thereof. The charges shall
be based upon those capital costs required solely to
serve the specific area and which would not be
required if the area were not developed.

In expanding the service area of Tucson Water, the

following criteria are to be considered (Section V3): "(a)

the capital and operational cost impact on the existing

ratepayer so that extensions of service do not imcrease the

cost of water to existing ratepayers; (b) water supply
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factors; and (c) regional planning."

Finally, although the City of Tucson will not

operate on "..a total pay-as-you-go approach" for

financing water capital improvements (Section II 1), a

"...portion of the capital improvement program shall be

deferred on the basis that peak demand will be reduced

through the Beat the Peak program" (Section VI 1).

Section VI offers two alternatives if "Beat the

Peak" is not successful in reducing the need for capital

expenditures: (a) increase the Capital Improvement Program

and pay higher rates; or (b) institute mandatory water

conservation measures to reinforce existing voluntary

measures. Existing measures include education about water-

saving practices and the encouragement of low-water-use

fixtures in new and old residences and facilities (Section

VII).

Since the passage of the 1980 Groundwater

Management Act and the assured water supply requirement

contained in the Act, Tucson Water's plans for water

distribution system expansion have become more involved in

basin-wide decisions about land use. Area-specific water

plans are being developed to "..provide technical and

financial solutions to the problem of water delivery to

specific areas of the community..." by addressing "..the

need for short and long-term water supply concepts which
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provide an overview for future residential and associated

water system expansion" (McLean 1982:16).

In summary, the major influences on the future of

water resource planning in the Tucson basin as a result of

the recall include:

1) Because the City of Tucson Water Department is

the primary water supplier for the urban population, this

agency has the potential to influence basin-wide water

management through the financing and construction of water

delivery systems.

2) Concerned members of the public will continue to

look for ways to influence water resource decision making;

agencies will continue to respond. The effectiveness (both

realized and potential) of various participation measures

is discussed in Chapter Four of this document, entitled

PUBLIC INVOLVEMENT.

3) Conservation will continue to be the goal of

water management in the Tucson basin; issues about equity

with regard to priorities of water allocation and

construction of new facilities will continue to relate

growth to water supply.
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TCE Contamination of Drinking Water

Trichloroethylene, or TCE, is a volatile organic

substance that has been used since the 1920s in diverse

processes from dry cleaning to decaffeinating coffee. The

aerospace and electronics industries have, in the past,

commonly used TCE as a degreaser. Prior to the 1970s,

large quantities of used TCE were disposed of in landfills,

abandoned wells, and surface impoundments. In recent

years, TCE has been widely replaced by more effective, less

toxic substances; smaller quantities now in use are usually

recycled (Bielke 1982).

Although the health effects of low concentrations

of TCE in drinking water are uncertain, the EPA has

established a "suggested no adverse response level" (SNARL)

of 4.5 parts per billion in drinking water. At this level

of exposure, it is estimated that one excess cancer will

occur in a population of one million individuals consuming

two liters of water per day over a seventy year lifetime

(EPA 1979).

Pamela Bielke, coordinator for the Arizona TCE task

force, explains the events that led up to the discovery of

TCE in Tucson's groundwater:

December 7, 1979: The Bureau of Waste Control

(Arizona Department of Health Services) released an

assessment of surface impoundments in Arizona. The report
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discussed the potential for groundwater contamination by

leachate from Hughes Aircraft facility, among others.

March 1981: US-EPA investigated Hughes, concluded

that there was evidence of groundwater contamination, and

recommended further study.

1981: Tucson Water, Pima County Health Department,

and Arizona Department of Health Services conducted further

studies that revealed nine wells (as of October 1982) as

contaminated with TCE.

According to local environmental reporter, Jane

Kay, the public first learned of TCE contamination of

drinking water in May 1981. The news media has covered

mitigation measures closely since that time.

Since the discovery of TCE in drinking water wells

in the Tucson basin, several monitoring and mitigation

measures have been established:

1) Since 1982, negotiations have been going on

between the Department of Defense (Air Force), the EPA,

Hughes Aircraft, and the Arizona Department of Health

Services. A memorandum of understanding (MOU) was signed

in August 1983 between the Department of Defense and the

EPA; although the MOU carries no enforcement authority, the

Air Force is committed to the mitigation of TCE

contamination which stems from its own uses of the solvent

(Kay/Arizona Daily Star 1983 (October 23)). Further

investigations are currently underway to determine the
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time, location, and magnitude of TCE disposal at seven

major disposal sites on Tucson's southside (Kay/Arizona

Daily Star 1983 (December 29)).

2) The 1983 Water Quality Assessment for the State

of Arizona listed TCE contamination of Tucson drinking

water wells as the foremost water quality problem in the

State, followed by nitrates and salinity. This report

confirmed the eligibility of the Tucson area for federal

and state Supe r f und money. The federal Super fund ,

administered by the EPA, was created as part of the 1976

Resource Conservation and Recovery Act for the purpose of

mitigating the effects of past mishandling of hazardous

substances; the state Water Quality Assurance Revolving

Fund was established in 1982 and is administered by ADHS.

Tucson has received money from both of these funds for

investigation of TCE contamination.

3) In March 1982, ADHS released the final state-

level Guidelines for TCE in Public Water Supplies,

developed in response to requests from communities with TCE

problems. Although the guidelines are neither mandatory

nor enforceable, they do define acceptable levels of

contamination, require testing of drinking water supply

sources, and outline procedures for sampling, reporting,

and public notification (Bielke 1982).

4) Thirty private and public wells on the south
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side of Tucson were contaminated with TCE. Tucson Water,

the primary public drinking water supplier in the basin,

has closed the public supply wells that were found to

contain TCE in levels exceeding federal and state health

standards; groundwater containing trace amounts of the

substance is mixed into the larger distribution system to

dilute TCE levels. The planned timetable for cleanup of

local wells initiates "air-stripping," a process used to

rid water of TCE, in June 1985; until that time, the City

will make every effort to deliver water which contains no

TCE (Kay/Arizona Daily Star 1983a and 1983b).

5) Finally, on April 12, 1983, Pima County amended

the Sanitary Code to include a well-testing ordinance

(Ordinance No. 1983-49). The ordinance levies an annual

permit fee of twenty-five dollars on each operating well in

the County which provides water used for drinking, food

processing, bathing, or dishwashing. The ordinance

provides for testing for volatile organic substances of all

priority wells over a three-year time period from July 1,

1983, to July 1, 1986. Priority wells are defined as wells

which are (a) within one mile of landfills identified as

potential pollution sources; (b) in major recharge areas;

(c) in areas of concentrated industrial activity; (d)

producing more than 1,000 gallons per minute or, in rural

areas, serving the largest number of full-time users; (e)

subject to high-volume pesticide run-off; and (f) within
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one mile of injection wells. Pima County Health Department

is responsible for collecting water samples and submitting

them to a certified environmental laboratory for analysis.

Mitigation of TCE contamination is requiring costly

and time-consuming procedures by local, state, and federal

agencies. Although there is no proven health risk in

consuming small quantities of TCE in drinking water, TCE

has become a symbol to the public of potential declines in

drinking water quality in the Tucson basin. For these two

reasons, the TCE issue has improved public and agency

support for the drafting and enforcement of state and local

regulations which affect water quality. While the TCE

issue has focused public attention on the need to regulate

water quality in general, concentration on this one

pollutant may be withdrawing emphasis from other more

ubiquitous potential water quality problems, such as

nitrates, salinity, or disposal of wastes in landfills or

injection wells. The importance of the TCE issue for

current and future water resource planning efforts lies in

the ability of planners to place TCE in perspective as a

regional water quality problem: to utilize the public

support for mitigation and prevention of TCE as part of a

larger effort to maintain the quality of drinking water in

the Tucson basin.
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Memorandum of Agreement: Control of Water and Wastewater

Facilities

The issue of consolidation of local city and county

governmental functions encompasses many local decisions

beyond water resource planning. However, local water

agencies have already begun a consolidation process that

divides authority for water-related programs and facilities

between city and county agencies.

In 1979, Pima County and the City of Tucson signed

an intergovernmental agreement (Resolution 1979-101) which

assigned responsibility for wastewater collection and

treatment operations to the County and water delivery

operations to the City. The City retained ownership of the

majority of the effluent as part of this agreement.

The primary reason behind this division of tasks

was to streamline the operations of water and wastewater

systems in the basin. However, since regulations which

affect water use generally affect both parts of the public

water system, cooperation is necessary to ensure that the

plans and programs of the two departments, Pima County

Wastewater Management Department and City of Tucson Water

Department, complement one another. Financing facilities

improvements affects the taxing and bonding priorities of

each governmental entity.

The ability of each entity to plan for the entire
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Tucson basin is affected by the cooperation of non-public

entities which perform similar functions. The authority

given to each government over the management of water

systems is limited by definitions of service area and other

boundaries which have little hydrological significance.

While the actions of a private company in the basin may

have as much impact as those of a public entity, the public

entity is responsible for preventing and/or mitigating

impacts. The ability of any single agency to conjunctively

manage water systems is currently limited by institutional,

legal, and financial constraints.

Flooding

From a hydrological perspective, flooding is

related to land use throughout the watershed and to

activities within the floodplain. Changes in land use

patterns and climatic regimes are two factors which are

related to major changes in the form and frequency of river

flows that have occurred since the late 1800s (Hastings and

Turner 1965). Tellman (1980:3-5) summarizes: "Floods have

been part of the environment and human experience in the

Tucson area for many hundreds of years. Their character,

however, appears to have undergone a basic change since the

last quarter of the 19th century ....InIn 1890, within a two

week period, the Santa Cruz River carved a channel." Prior
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to this time, water flowed in sheets across the land, and

"..the effect was that of thorough irrigation rather than

erosion and destruction." During the last century,

newspaper accounts which report major flood events abound;

"(f)looding and heavy rain have occurred in all months of

the year except May and November...Some type of flooding

incident has occurred on the average once every three to

four years."

Urbanization causes an increase in impermeable

surfaces and, therefore, decreases the ability of the land

to absorb sheet flows. As the area of urbanization

increases, more arroyos (stream channels) in the area are

affected; urban arroyos carry four to six times as much

water per area of land as their native desert counterparts

(Tellman 1980). The cumulative effect of land use changes

throughout the basin may increase the severity and

frequency of flooding in the future.

The drainage system in the Tucson basin is

dominated by arroyos which experience scouring and

deposition of bottom sediments and bank erosion during

flood events. The dynamic nature of arroyos poses special

problems for nearby development; human activities in the

floodplain also affect the amount, quality, and location of

stream channel recharge. Since natural recharge is a

primary component in the safe yield requirement of the 1980

Arizona Groundwater Management Act, development which
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inhibits the recharge of good quality water through stream

channels affects plans for meeting the goals prescribed in

the Act. Public pressure to consider the affects of land

use on natural recharge throughout the basin, especially

adjacent to existing arroyos, may increase as the frequency

and impacts of major flood events increase. A major change

in floodplain land use practices will depend on widespread

awareness and consistent public pressure to overcome

existing legal, institutional, and economic incentives for

floodplain development. This type of public response may

be unlikely if Tucsonans follow the response pattern

established through hazards perception research.

At a public forum on the human and physical costs of

the October 1983 flood in Tucson, Charles Huckleberry, Pima

County Transportation and Flood Control Director, spoke

about the stages which the Tucson public undergoes in

response to major flood events. He described five stages

of public response which begin immediately after a flood

event and follow chronologically. The initial response is

characterized by demands from the public to protect them

from future floods at any cost. Within a relatively short

period of time, however, that public-at-large has

progressed through all five stages, gradually forgetting

the severity of the event. The fifth stage is

characterized by widespread apathy sprinkled with vehement
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opposition to proposed restrictions on development in and

adjacent to floodplains (Huckleberry 1983).

The most recent flood in the Tucson basin, which

occurred in October 1983, may yet spur some long-term

decisions about floodplain development. The question of

who pays for flood damage and mitigation measures has

become the major flood-related issue within the urban

community. While the expense of structural measures is

increasing, the federal government's role in subsidizing

floodplain "improvements" is declining. Therefore, local

taxpayers are left with the burden of payment for public

decisions to allow building in the floodplain.

Nonstructural solutions to flood damages, such as zoning

restrictions, may gain popularity among the general public

in response to increasing awareness of the high hydrologic

and monetary costs of existing institutional subsidies for

floodplain development.

Tucson: Current Water Use Figures 

The most accurate current water use figures for the

Tucson basin are those prepared by the Tucson Active

Management Area (Department of Water Resources) staff in

the preparation of the First Management Plan for the TAMA.

The figures are still in draft format this writing but are

sufficiently complete to compare relative quantities of
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water used by each sector. The categories used to describe

water users are taken from the Groundwater Management Act.

According to the August 1983 draft of the First Management

Plan chapter on Baseline and Projections:

The baseline water demand estimates are based on
average use rates between 1975 and 1980 for
agricultural, industrial, and mining sectors and 1980
use rates for the municipal sector. Water demand
estimates for the municipal and mining sectors are
based on metered data, while estimates from the other
sectors are based on a combination of metered data
and water use characteristics typical for that
sector" (Tucson Active Management Area 1983c:14).

The Primer (Tucson Active Management Area 1983b:6)

gives the following descriptions of water use categories and

use figures. Total water use is " ... the total amount of

water pumped or diverted for use." Depletion is "..the

actual amount of groundwater lost from the basin as a result

of use...calculated by subtracting incidental recharge, or

water that is returned to the aquifer as a result of use,

from total water use." One acre-foot equals 325,851

gallons.

Agricultural use, or irrigation, is defined as

"...the application of water to two or more acres of land to

produce plants for human or animal consumption or sale."

The agricultural sector had a 1980 estimated total water use

figure of 240,000 acre-feet, of which 5,000 acre-feet were

used by the Indians. Depletion figures for 1980 were:

188,000 acre-feet for non-Indian agriculture, and 4,000

acre-feet for Indian agriculture. Agricultural users
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provided the figures on which water use estimates are based.

Municipal use is defined as "...all non-irrigation

water supplied by a city, town, or private water company or

irrigation district." In 1980, estimated total municipal

water use was 100,000 acre-feet; depletion was estimated at

66,000 acre-feet.

Industrial use is defined as "...non-irrigation

water that is supplied by a firm's own wells." Examples of

industrial users include golf courses and sand and gravel

operations which are not supplied by a municipal water

provider. Industrial users used an estimated 30,000 acre-

feet of water in 1980; depletion attributable to industrial

use was also estimated at 30,000 acre-feet, with the

assumption being that no significant incidental recharge

occurred associated with industrial use of water.

Finally, the copper mining industry used an

estimated 60,000 acre-feet of water in 1980, with an

estimated depletion of 45,000 acre-feet.

To summarize, the total estimated water use for the

Tucson Active Management Area is approximately 430,000 acre-

feet, with depletion levels at about 333,000 acre-feet.

With natural recharge at approximately 68,000 acre-feet, the

Tucson Active Management Area mined about 265,000 acre-feet

from the groundwater reservoir in 1980 (Tucson Active

Management Area 1983b:7).
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Projecting Water Use in the Tucson Basin

Resource planning agencies in Arizona, including

those responsible for planning water use patterns for the

future of the Tucson basin, base their water demand

projections on population and economic statistics generated

by the Arizona Department of Economic Security (ADES).

ADES compiles data from numerous sources for

preparing projections; sources include the U.S. Bureau of

the Census, state, county, and local agencies, the State

Universities, and private institutions. This quantitative

data, along with a series of nonquantitative assumptions,

provides the information necessary for the

economic/demographic model employed by ADES to project state

and county growth and development.

Prior to running the data through the model, a

series of assumptions regarding growth and development are

prepared by ADES staff in cooperation with Population

Technical Advisory Committee (POPTAC) members. In Pima

County, POPTAC members include representatives from city,

county, and regional planning agencies, the University of

Arizona, environmental groups, utilities, and private

financial and other institutions (Pima Association of

Governments 1982).

The basic data and assumptions are then run through

the model, entitled the Planning and Assessment System
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(PAS). PAS is composed of three modules linked together in

a data base management and simulation system (Mountain West

1983:1-3).

Basic Activity System. Basic activity is defined as

"...that economic activity within the study area wholly

determined by forces originating from outside the study

area," including exported goods and services, tourist-

related business, and some government activity. Nonbasic,

or induced, activity is "...economic activity determined by

the level of economic activity within the ganeral study

area;" if the county serves as a regional trade and service

center, nonbasic employment includes that employment due to

personal income in the counties in the center's market area.

This module allows the user to trace the critical

assumptions associated with projections and serves as input

for projection modules.

The County Projection Module. This module uses

information from the Basic Activity System and other county-

level economic and demographic data to produce county-level

projections.

The Subcounty Projection Module. This module breaks

down county projections into subcounty allocations.

After the figures and assumptions are put through

the model on a preliminary run, the projections are reviewed

by POPTAC, revised if necessary, and run through the model



36

for a final time (Arlan Colton 1984). Final projections for

Pima County and sub-county areas provide the basis for

several state, county, and city activities, including

project and program funding, and planning for public

facilities, land use, and water use. In terms of water

resource planning in the Tucson basin, these projections

affect plans for expansion of municipal water supply

distribution facilities and wastewater collections and

treatment facilities; the ADES projections also provide the

basis for conservation plans prepared by the Arizona

Department of Water Resources.

Future Water Demands in the Tucson Basin

Based on current economic trends and the water use

policies which reflect these trends, the primary future

growth in water demand will come from the municipal sector,

including industrial, commercial, and residential users.

Agricultural water use will most likely continue to decline,

except for a possible brief surge in water demand associated

with the development of agriculture on Indian lands, due to

conversion of land and water rights to residential and

industrial users (Tucson Active Management Area 1983b:18).

Indian water demands will remain on a steady level

once the Indians receive their full allotment allocated

under the Sounthern Arizona Water Rights Settlement Act of
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1982 (see Chapter One, entitled POLICY, for an explanation

of Indian water rights).

Demands for water from the mining sector will

fluctuate due to production rates, although there is an

upper limit to the amount of water the mines may use based

on established Grandfather ed Rights (Tucson Active

Management Area 1983b:30).

Because of the projected municipal population and

economic growth in Pima County, this sector will probably be

the focus of much of the water supply/allocation and water

quality plans and policies in the future. However, because

of current water use and pricing policies, it is unlikely

that water allocation decisions will have a major impact on

the regional economy (Griffin, Wade, and Martin 1980). This

assessment does not downplay the critical nature of

groundwater management for the future of the Tucson basin;

rather, it simply implies that factors other than water will

probably be those which have a significant impact on

regional development. Therefore, agencies charged with

planning for water use in the basin must work closely with

other resource policy makers to insure that future

development decisions do not endanger the quantity or

quality of water available to the Tucson basin.



CHAPTER 3

POLICY:

LEGISLATION GOVERNING WATER USE IN THE TUCSON BASIN

To unravel the mass of legislation governing water

use in the Tucson basin is a formidable undertaking. Rather

than attempt a detailed policy analysis, this chapter will

briefly review water policy trends and concentrate on

describing the federal, state and local laws which direct

the actions of regional water planning agencies.

Federal legislative response to water resource

management historically emphasized amendments to water

supplies rather than alterations in water demands.

Distributional politics, and the mutual accommodation of

water projects, were prevalent at the federal level until

the early 1970s (Ingram 1972). As long as federal money was

available for local projects, the cost of new supply sources

was feasible. The Central Arizona Project, federally-

subsidized and administered by the Bureau of Reclamation,

was conceived during the days of federal distributional

water politics.

The early 1970s marked a change in federal water

politics. Sources of potable, affordable water became

scarcer as the federal government began to pass the

38
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administrative and fiscal responsibilities for water

projects to the states. A raft of federal environmental

legislation began to challenge water use practices which

increased demands and legislative remedies which

automatically placated increased demands. Local

accountability for federally-funded projects became a common

requirement. The National Environmental Policy Act and the

Water Resources Planning Act required comprehensive impact

assessments and public participation measures for proposed

projects. The Clean Water Act and the Safe Drinking Water

Act established water quality standards and set deadlines

for meeting them. States were responsible for establishing

water resource plans to meet the water quality standards in

their jurisdictions. The pressure to clean up pollutants at

their source increased with the limited ability of states to

absorb costs of treatment.

Federal funding for water projects was closely

scrutinized, and competition for scarce dollars was fierce.

The federal government, which had been reluctant to

subsidize inefficient state water practices, questioned the

long-term feasibility of Arizona's groundwater practices

(Griffin 1980); was the cost of the Central Arizona Project

justifiable if water was irresponsibly managed?

Arizona responded with a comprehensive Groundwater

Management Act in 1980. The Act requires conservation of

groundwater with the goal of balancing the water "budget" in
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four critical groundwater withdrawal areas in the State.

The Central Arizona Project has become an integral part of

the balancing process. The Project still depends on sizable

amounts of federal funding, which must be Congressionally

appropriated each year, but local water users also must

share in the costs of importing Colorado River water to the

cities of arid central Arizona.

The shift from federal to local management of water

occurred incrementally; authority and responsibility is

fragmented among levels of government. Legislative

fragmentation is further compounded by the separation of

legislation governing water supplies and allocation from

legislation governing water quality. Management of water in

the Tucson basin, where groundwater is the sole source for

drinking and all other municipal, industrial and

agricultural uses, requires coordination among several

agencies and numerous programs and projects. Scientific

knowledge about the amount and quality of groundwater is

limited as is knowledge about the ability of the groundwater

to absorb wastes; this lack of knowledge further complicates

decision making. Finally, water use patterns in the Tucson

basin are changing, as agricultural water use declines and

urban and industrial demands increase.

Legislative guidelines for managing water are

described in this chapter. The first section reviews the
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legislation governing water quantity and allocation; this

section is organized according to the three sources of water

available to the Tucson basin (i.e., groundwater, Colorado

River water, and effluent), and concludes with a discussion

of the Indian allocation of these waters. The second

section reviews legislation governing water quality and is

organized according to jurisdictional level; federal, state,

and local legislation are discussed.

Water Ouantity and Allocation 

From a legislative point of view, water in the

Tucson basin is divided into three sources: groundwater

(including water in storage and incidental recharge),

Central Arizona Project water (from the Colorado River), and

effluent (wastewater).

Groundwater Legislation

The extensive history of groundwater supply

legislation in Arizona has affected the economic and social

structure of the State just as political pressures have

influenced allocation decisions. Miller (1983:5)

summarizes:

Groundwater quantity concerns are reflected in a
...history of selective settlement patterns, legal
disputes, legislative issues, and cooperative
resource development programs. The culmination of
this activity has been the 1980 Groundwater
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Management Act and the creation of the Arizona
Department of Water Resources.

Legislative awareness of problems with groundwater use

began in the 1930s; the first official action was

legislative funding of a groundwater study by the U.S.

Geological Survey in 1939 (Griffin 1980). The first

groundwater act was passed in 1945; this early act was the

first attempt to monitor pumping and to regulate well—

drilling. Modifications to the act were subsequently passed

in 1948, when the U.S. Secretary of the Interior warned that

a groundwater law in Arizona was a prerequisite to

Congressional authorization of the Central Arizona Project.

In 1977, following a series of judicial decisions resulting

from water allocation disputes and renewed threats to

Project funding, the Arizona legislature enacted a bill to

establish a Groundwater Management Study Commission to draft

a new, comprehensive Groundwater Management Act (Griffin

1980).

The Arizona Groundwater Management Act, enacted June

12, 1980, established the first comprehensive legislative

framework for managing groundwater supplies in Arizona. The

Act created the Arizona Department of Water Resources

(ADWR), a state agency with authority to manage groundwater

use. Four Active Management Areas (AMAS) were established

in areas where pumping was depleting groundwater supplies
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and threatening long-term water availability. Because a

comprehensive approach to groundwater management in the

state was deemed necessary for reasons related to hydrology

and to equity, the Act contains a non-severability clause:

"If any portion of this Act is finally adjudicated invalid,

the entire act shall be null and void" (A.R.S. 45-401).

There have been several court cases challenging the

constitutionality of the Groundwater Management Act; thus

far, the courts have ruled in favor of the provisions of the

Act (Tucson Active Management Area 1982). Numerous

amendments to the Act have been proposed; some have provided

necessary clarification to the Act whil others have been

opposed by the Department of Water Resources due to limited

applicability (Nemecek and Briggs 1982).

The management goal prescribed for Active Management

Areas in Article 9 of the Act is safe yield by the year

2025. Safe yield is defined as "...the attainment and

maintenance of a long term balance between the amount of

water withdrawn annually and the annual amount of natural

and artificial groundwater recharge."

One of the primary tasks of the TAMA staff was to

establish the hydrologic and water use characteristics of

the Tucson basin. This data would be used to determine an

aggregate baseline and to project water demands and supplies

toward the achievement of the safe yield goal.

The other fundamental task established by the
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Groundwater Management Act for the Active Management Areas

is the preparation of a series of management plans for five

designated management periods: 1980-1990, 1990-2000, 2000-

2010, 2010-2020, and 2020-2025. Management plan guidelines

established in the Act include conservation by all water-

using sectors and augmentation programs designed to assist

in meeting the safe yield goal in AMAS by 2025. Generally

speaking, conservation requirements become more stringent in

each successive management period. Planning considerations

for the First Management Plan for the Tucson AMA are

discussed in the chapter on PLANNING.

Enforcement authorities for the Groundwater

Management Act rest with the Director of the Department of

Water Resources. Each groundwater user must file an annual

report to the Director which records amount of water pumped,

transport of water, and water use. The Director may conduct

investigations to insure compliance with the requirements of

the Act and of the Management Plans, issue cease and desist

orders, and recommend civil penalties and fines for

violations.

In summary, the Groundwater Management Act provides

the framework for water resource management in the Tucson

basin. The strategies established in the management plans

will alter all water use practices in the basin. Successful

implementation of the goal of safe yield will require
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coordinated management of all water sources and all water

uses. Conservation requires choices among uses; the

rational water management suggested by the Act implies match

of water type with water use. Passing the Act was Arizona's

first step toward integrated water management; the question

which remains is whether or not planners and administrators

of the Act have the authority to implement the programs

generated by the plans.

Central Arizona Project

The water which Tucson will receive from the

Colorado River through the construction of the Central

Arizona Project is integral to plans to balance groundwater

withdrawals and recharges, as required by the Arizona

Groundwater Management Act. The federal legislation which

authorized the construction of the Central Arizona Project

(CAP) preceded the 1980 Groundwater Management Act, however,

by several years.

The Colorado River Commission was formed in 1922 in

response to 1921 federal legislation which authorized the

seven Colorado River Basin states (Arizona, New Mexico,

California, Nevada, Colorado, Wyoming, and Utah) to

negotiate a compact for equitable apportionment of Colorado

River waters. All the states, except Arizona, approved the

resulting Colorado River Compact.
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Arizona's claims to a share of Colorado River water

were established in 1928 by the Boulder Canyon Project Act

and again in 1963 with a U.S. Supreme Court ruling (Bureau

of Reclamation 1981, Johnson 1982). Several years of

dispute over river flow data and water allocation followed;

the primary issue was to determine which claims had priority

when the Colorado River failed to yield enough water to

satisfy them all. In 1968, the Colorado River Basin Project

Act resolved the amount of water to which Arizona was

entitled and Arizona's place on the priority list; the Act

also authorized the construction of the Central Arizona

Project (Johnson 1982).

The Colorado River Basin Project Act (P.L. 90-537)

contains several sections which affect water planning in the

Tucson basin; the following discussion summarizes sections

on allocation priorities, CAP construction, CAP water use

restrictions, and repayment and contracts, and concludes

with a summary of jurisdiction over the Project.

Section 1511 grants Mexico the right to one and a

half million acre feet of good quality Colorado River water

annually. Section 1521 grants California allocation

priority over Arizona in years of low Colorado River flows.

This section also authorizes the Secretary of the Interior

to study potential means for augmenting Colorado River flows

(Tucson Active Management Area 1983b:12).

Because of the priorities of water allocation
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established in the Act, the amount of Colorado River water

which Arizona receives is dependent on the amount of flow in

the Colorado River. To enable them to plan for water

availability with such uncertainty, the Arizona Department

of Water Resources has generated "firm yield" figures on

which plans are based. Firm yield, the lowest volume of

water expected to be available for use in any given year, is

"...based on the historic pattern of River flows, reservoir

storage capacities, and assumptions about future

developments in the Colorado River Basin that will divert

water in upstream states and reduce the supply available to

Arizona" (Tucson Active Management Area 1 9 83 b : 14 ) .

Therefore, while projected average CAP deliveries to Tucson

range from 179,000 acre-feet in 1990 to over 263,000 acre-

feet in 2034, low flow years could decrease that amount to

around 150,000 acre-feet.

Within the Tucson basin, the priorities of CAP

(i.e., Colorado River water) allocation are: 1) Papago

Indian Tribe (based on the settlements discussed in this

chapter in the section on IEDIAli WATER RILHIa); 2)

municipal, industrial, and mining uses; and 3) non-Indian

agricultural uses (Tellman 1983).

These priorities reflect a change in the planned

uses of CAP water since the conception of the Project in

1947. Johnson (1983:5) summarizes:
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In the intervening years (since 1947) Arizona's
economic and social structure had changed radically.
Its manufacturing and mining industries had grown and
the urban population of the three counties in the CAP
direct service area (Maricopa, Pinal, and Pima) had
doubled. The irrigated farm acreage, however, had
remained about the same, and the state's income from
that source had slipped to third place.

In 1968, it was estimated that about one-third of
the water delivered via the CAP would be used for
mining and industrial purposes, rather than the
12,000 acre-feet intended for those uses in the
original plan. By 1980 the proposed M & I uses had
grown to one-half of the Project's average annual
deliveries.

The CAP is a project no longer limited to farm
irrigation benefits. In fact, the water to be
delivered for farm irrigation (non-Indian irrigation)
is to be used only in substituting for pumped
groundwater.

Since agriculture has traditionally been the largest

consumer of groundwater, this last statement refers to a

provision of the 1980 Arizona Groundwater Management Act

that was included to help meet the goal of safe yield within

the Active Management Areas.

Section 1521 authorizes dams and storage reservoirs,

aqueducts and other water distribution works, pumping

plants, and other appurtenant water works necessary to

transport Colorado River water to Maricopa, Pinal, and Pima

counties. Although the Act was ratified in 1968,

construction of the CAP did not begin until May of 1973

(Bureau of Reclamation 1981). Water is scheduled for

delivery to Tucson in the early 1990s (Davis 1983). Since

the Tucson basin is the terminus for the CAP, all portions
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of the Project must be completed before water is delivered

to Tucson. Section 1523 authorizes a federal share in the

construction of the Navajo Generating Station to help

provide power for Colorado River water distribution.

Section 1524 explains that Arizona must have enacted

measures to manage groundwater pumping before CAP water may

be used. It also requires CAP contractors to use any

groundwater that they pump within the service area from

which it is pumped. Sections 1524 and 1554 address

agricultural use of CAP water. Only previously irrigated

land may use CAP water for irrigation. Several stipulations

regarding contracts, financing, and repayment procedures are

outlined in the Colorado River Basin Project Act.

Section 1524 states that all users of the same class

pay the same acre-foot price for CAP water. Section 1542

requires CAP contractors to be entities with the authority

to tax property within their jurisdiction. The Central

Arizona Water Conservation District was formed in 1971

pursuant to State enabling legislation that allowed the

formation of multi-county water conservation districts and

gave them the power to tax and, therefore, the ability to

sign the CAP master contract with the United States (Tucson

Active Management Area 1983b:11-12). Pima County residents

currently pay a property tax of five cents per $100.00

assessed valuation; the current State maximum is ten cents

per $100.00 assessed valuation.
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Section 1524 states that subcontractors may enter

into fifty year contracts with the master contractor and the

United States. Section 1528 allocates funds to build the

CAP. Johnson (1982) explains that although recent water

project cost-sharing principles (proposed under the Carter

administration) do not apply directly to CAP construction,

completion of the Project may be delayed unless Arizona

supplements federal funds. So that projected delivery dates

would not be postponed due to potential decreases in federal

appropriations for the CAP, Governor Babbitt appointed

regional task forces in 1982 to investigate additional CAP

financing mechanisms (Tucson Active Management Area

1983b:13). Arizona will repay the costs of CAP over a fifty

year period; much of the costs are incurred at only 3.5%

interest. Indian agricultural costs will be repaid subject

to the Indians' ability to pay as determined by the

Secretary of the Interior. Flood control costs are not

repaid; non-Indian agricultural costs are repaid without

interest. Some of the costs will be repaid from the Lower

Colorado River Basin Development Fund, established in the

Act. Costs for municipal and industrial water and power

will be repaid with interest (Tellman 1983 1 Bureau of

Reclamation 1981).

Jurisdiction over the CAP is complex. Federal,

state, regional, and local entities share responsibility for
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construction, contracting, and repayment of Project costs.

Congress approved the CAP and must appropriate money

for construction to continue. The Secretary of the Interior

approves final CAP allocations. The Bureau of Reclamation

makes all final route decisions and approves designs for

construction.

The Arizona State Legislature authorized the

formation of the Central Arizona Water Conservation District

and the Governor created the regional task forces to study

CAP financing alternatives. The District levies taxes and

will manage the CAP after construction is completed; this

entity is also the master contractor, responsible for

repayment of CAP costs.

The City of Tucson will be the primary subcontractor

in Pima County; after the contract documents are final, the

City will sign a fifty year commitment to purchase CAP

water. The City of Tucson established a CAP Reserve Fund in

May of 1982. Revenues from this fund are to be used to

finance capital improvements associated with the CAP or for

water supply augmentation projects if the CAP is not

completed to Tucson (Mayor and Council Water Policies 1983).
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Effluent

Effluent, or wastewater, is the third major water

source available for use in the Tucson basin. Although it

is technically not a source of supply augmentation (i.e.,

effluent is not imported from outside the basin), effluent

is treated as such because its use reduces groundwater

pumping by certain types of water users thus improving

basin-wide water use efficiency (Esposito and Davis 1982:3).

Effluent use also has unique water quality

implications; this source of water is therefore subject to

water quality standards developed by the Arizona Department

of Health Services and to local policies governing water

quality. The state water quality standards are discussed in

the section on Groundwater Ouality Legislation; this

discussion of effluent use concentrates on the local

policies governing ownership and allocation of effluent.

In the fall of 1978, the Mayor and Council of Tucson

adopted the first official water service policies for the

Tucson metropolitan area. On July 1, 1979, the City of

Tucson and Pima County ratified an intergovernmental

agreement which gave the City primary responsibility for

supplying municipal and industrial water, and gave Pima

County primary responsibility for colecting and treating

wastewater (Resolution No. 1979-101). The City retained

ownership of ninety percent of the effluent which is
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generated through the sewage treatment plants as part of

this agreement.

On July 6, 1982, Tucson's Mayor and Council adopted

Resolution 11955, which consists of eighteen effluent use

policies.

Policy #2 establishes geographical priorities for

effluent use; the Tucson Water service area receives

allocations first, second priority is the Upper Santa Cruz

subbasin of the Tucson Active Management Area, third is the

Avra Valley subbasin of the Active Management Area, and

fourth is outside the Tucson Active Management Area.

According to Esposito and Davis (1982), the

potential exists for one hundred percent direct reuse of

metropolitan wastewater although only about ten percent was

being reused as of 1982. Recognizing the value of the

resource which Tucson Water controlled, the City initiated

the Metropolitan Effluent Reuse Feasibility Study to

investigate:

...large scale reuse of effluent on new and existing
golf courses and parks,..to identify all potential
users, evaluate the need for post-secondary
treatment, address the feasibility of sub-regional
treatment facilities versus centralized treatment
with a pump-back system, and specify appropriate rate
structures and financing alternatives for cost
recovery" (Esposito and Davis 1982:5).

The study is also investigating potentials for recharging

effluent and the potential health effects from recharge.

As a result of the study, the City of Tucson has
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begun construction of an effluent distribution system to

deliver effluent from the Roger Road treatment plant to

several golf courses, parks, and schools.

Indian Water Rights

The issue of water rights for the Papago Indians in

the Tucson basin is important in the entire water allocation

scheme because the Indians are assured specified amounts of

each type of water, groundwater, effluent, and Central

Arizona Project water, by law. A brief review of the

policies which govern the Indians' water allocation in the

Tucson basin will serve to introduce the issues for the

purpose of this study.

The Winters Doctrine, a 1980 Supreme Court ruling,

recognized the obligation of the United States to reserve

water as necessary for use by the Indian tribes to irrigate

all lands on the reservations which are "practicable of

irrigation." Colorado River water was allocated to Indian

tribes as a result of this ruling; the San Xavier and Schuk

Toak Papago Districts in the Tucson basin have been

allocated 27,000 and 10,000 acre-feet of Colorado River

water per year respectively. The Federal Government,

through the Bureau of Reclamation, is responsible for

delivering and distributing water for irrigation of Papago

lands by 1992.
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The Central Arizona Project allocation is part of a

larger Indian water rights settlement. In 1975, the Papago

Indians sued groundwater pumpers in the Upper Santa Cruz

River Basin for contributing to the decline of groundwater

under reservation lands. The Water Resources Coordinating

Committee, with technical assistance provided by the United

States Army Corps of Engineers, was established in 1978 to

represent all water users in the basin in the attempt to

resolve the lawsuit out of court. The resulting

legislation, the Southern Arizona Water Rights Settlement

Act, was passed by Congress in December of 1982.

Besides settling the amount of Colorado River water

available to the Papago tribe, the Settlement Act also

established Indian rights to Tucson's effluent: 23,000 acre-

feet for the San Xavier District and 5,200 acre-feet for the

Schuk Toak District. The Act set limitations on groundwater

pumping: 10,000 acre-feet per year for the San Xavier

District and 1981 levels for the Schuk Toak District.

Since state laws regulating water consumption,

including the Groundwater Management Act, do not apply to

reservation waters, the Secretary of the Interior must

promulgate a water plan specifically addressing Indian water

supplies and uses. The deadline for the completion of this

plan is 1992 (Tucson Active Management Area 1983b).
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Water Ouality

At an Arizona Town Hall in 1977, an introductory

analysis on water quality concerns in Arizona was offered:

"Historically, water supply-and-demand analyses in Arizona

concerned themselves with the quantities of water available

or required, with little concern for quality, since

available supplies were always of high quality, even higher

than required" (Arizona Academy 1977:55).

Although the legislative history of water quality is

brief when compared to that related to water allocation,

numerous programs which address water quality issues have

evolved in a relatively short period of time. This

discussion briefly reviews the federal legislation governing

groundwater quality, followed by a more detailed assessment

of state and local water quality legislation.

Federal Legislation

The current status of water quality legislation in

Arizona evolved from three pieces of federal legislation:

the 1972 amendments to the 1961 Water Pollution Control Act

(e.g., the Clean Water Act), the 1974 Safe Drinking Water

Act, and the 1976 Resources Conservation and Recovery Act.

According to Bennett and Stephenson (1980:16): "...probably

the most significant trend in the development of the State's

water pollution control program has been the massive federal
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sponsorship of environmental protection programs."

The Clean Water Act of 1972 was a major turning

point in federal water quality legislation. Passed on the

heels of the 1969 National Environmental Policy Act, the

Clean Water Act incorporated the broad goal of environmental

harmony by establishing its own specific water quality

goals: fish and wildlife protection and safe recreational

use in all national waters by 1983 and elimination of

discharges into waters by 1985. The timeline for these

goals has since been revised but several specific programs

which were funded to promote these goals are ongoing.

The most significant sections of the 1972 Act for

planning in the Tucson basin include those which provide:

(a) federal funding for wastewater treatment plant

construction (Section 201); (b) a requirement for water

quality management plans to be developed by Regional

agencies and incorporated into a State-wide water quality

plan (Section 208); and (c) the National Pollutant Discharge

Elimination System, the only regulatory control over point-

source pollution which is not connected to a wastewater

disposal system (Section 402) (Bennett and Stephenson 1980,

Kushner 1983).

The Clean Water Act gives primary enforcement

authority to the United States Environmental Protection

Agency until the States can enact their own system for
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monitoring pollutants and issuing permits.

The Safe Drinking Water Act of 1974 was passed to

insure that drinking water conformed to established limits

for certain identified contaminants. The Act called for the

Environmental Protection Agency to develop primary and

secondary drinking water standards, which were subsequently

developed and adopted as national standards in 1977. The

Act also required monitoring and reporting of water quality

in public water delivery systems and regulated underground

injection of wastes which might threaten a public water

supply.

Enforcement authority for the Safe Drinking Water

Act lies with the U.S. Environmental Protection Agency until

the States can develop their own standards, which are

required to be at least as stringent as the Federal

standards.

One section of the Safe Drinking Water Act has

particular significance for the Tucson basin: the section

which describes the sole-source aquifer designation. This

designation gives additional protection to groundwater which

serves as the sole source of drinking water for a large

population. On January 17, 1984, the Environmental

Protection Agency designated the Upper Santa Cruz and the

Avra Valley aquifers as sole source aquifers serving the

Tucson metropolitan area; the geographical boundaries of the

designated area are identical to the Tucson Active
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Management Area. The Environmental Protection Agency now

has the authority to require federally-assisted projects in

the basin to assess the impacts of the proposed project on

drinking water quality, and to veto any of these projects if

they are deemed to have the potential to produce a

significant health risk (Ellement, Arizona Daily Star

January 18, 1984; Section B, Page 4).

The Resource Conservation and Recovery Act of 1976

pertains to the effects of hazardous and solid wastes on

water quality. The Act requires states to draft regulations

which address hazardous waste generation and disposal

options and plans which address disposal of solid wastes and

sludges. In Arizona, the Bureau of Waste Control in the

Department of Health Services is responsible for producing

the required regulations and plan.

State Legislation

Federal legislation required the states to develop

plans to protect water quality and mitigate pollution

impacts. Most of the goals and standards established in

federal legislation refer to "navigable" waters; the federal

government has little control over many sources of

groundwater pollution. Many groundwater pollution sources

are related to land-use decisions which are primarily within

the jurisdiction of states and localities. The only
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comprehensive federal attempt at a groundwater strategy is

that which was initiated by the US-EPA in 1979; after

several drafts amid opposition from Reagan Administration

staff, the US-EPA expects to announce a groundwater strategy

in min-1984. This strategy gives primary responsibility for

protection of groundwater to the states (Mosher 1984).

In 1977, the Arizona Attorney General issued a legal

opinion which declared groundwaters as waters of the State

and thereby deserving of protection under State water

pollution control statutes (Op. Atty. Gen. No. 77-102, May

10, 1977). Groundwater protection is especially critical in

the Tucson basin because all users ultimately depend on

groundwater.

In Arizona, concern over groundwater quality began

to coalesce in late 1979 during the preparation of regional

water quality plans (Miller 1982). In 1980, the Arizona

Department of Health Services (ADHS) Bureau of Water Quality

Control and the Water Quality Control Council began a

comprehensive review of State groundwater quality

legislation. The revised regulations and standards

(A.C.R.R. Chapters 20 and 21) were released in draft form

for public review in the Spring of 1983.

According to Danos (1982:53):

The objective of this quality-related program is to
ensure the integrity of the quality of the State's
waters while providing for a program which is
technically sound and economically defensible. While
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there is still some provision in the quantity-related
program (administered by the Arizona Department of
Water Resources) for quality-related decisions, and
vice versa, by-in-large, these two elements of an
overall water resource management system are
statutorily mutually exclusive.

Three issues within the proposed groundwater

legislation that have been the subject of some dispute are

(a) the ability of ADHS to grant waivers to certain

polluters (R9-20-226); (b) the promise of confidentiality to

companies that volunteer information about waste streams

(R9-20-224); and (c) the lack of an independent review

board, separate from ADHS and the Water Quality Control

Council, to hear appeals from industries that find the

requirements too burdensome. These issues, addressed at the

public hearing of the groundwater regulations and standards

in Tucson (28 July 1983), are being considered by ADHS and

by the Arizona State Legislature prior to final approval of

the legislation.

While there is no specific mandate for water quality

programs in the First Management Period of the Groundwater

Management Act, the Arizona Department of Water Resources is

required to prepare water quality programs in coordination

with ADHS during the Second Management Period (1990-2000)

(Nemecek and Briggs 1982:23).

Groundwater quality is considered implicitly in the

preparation of all management plans developed by the Arizona

Department of Water Resources. Specific provisions in the
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1980 Act which may be applied for groundwater quality

management include: (a) the ability of the Department

Director to designate Active Management Areas for water

quality reasons; (b) regulation of well spacing to manage

the quality of existing water supply systems or to arrest

migration of groundwater contaminants; (c) well construction

requirements which separate aquifers to prevent groundwater

contamination; (d) withdrawal permits which match water

quality requirements to aquifers of that quality; and (e)

conservation requirements that encourage increased use of

wastewater by certain users and deceased use of high quality

groundwater by all users (Nemecek and Briggs 1982).

Local Legislation

Two pieces of local legislation govern groundwater

quality in the Tucson basin: the Pima County Industrial

Wastewater Ordinance, administered by Pima County Wastewater

Management Department, and the Pima County Well Testing

Ordinance, administered by Pima County Health Department.

Pima County Industrial Wastewater Ordinance.  The

Pima County Industrial Wastewater Ordinance (1982-154, 1983-

5) is a response to requirements by the U.S. Environmental

Protection Agency (US-EPA) that require a pretreatment

program: (a) for all facilities with a daily flow of greater

than five million gallons (40 C.F.R. 403.8); and (b) for all
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publicly-owned treatment works funded by US-EPA monies. The

wastewater facilities subject to those requirements in the

Tucson basin are those at Roger Road, Ina Road, and Randolph

Park. The Ordinance requires dischargers to pretreat their

own waste disposal streams, thereby removing some of the

treatment burden from the County Owned Treatment Works

(COTW). The Ordinance is complemented by a County Directive

(No. DO-D-14) which establishes daily maximum discharge

limits for sixteen specific pollutants. The program

diveloped by the Pima County Wastewater Management

Department under the requirements of these local policies

was approved by the US-EPA in late June, 1983.

According to a May,1983, press release to the Tucson 

Citizen (Pima County Wastewater Management Department

1983:3-4),

The County envisions several goals for the
program beyond the current permitting actions. One
is to continue to work closely with the Environmental
Protection Agency and the affected
businesses/industries to maintain efficient and
effective pretreatment strategies, pollutant
discharge limits and monitoring efforts to prevent
unacceptable levels of priority pollutants from
entering the County's treatment works or area
groundwaters. A second one involves a rigorous
analysis of the wastewater entering the metropolitan
area treatment plants--the results of which may lead
to the establishment of specific limits and
additional pollutants (i.e., organics) found to be
routinely discharged into the public sewerage system.
Another involves a continuing program of public
participation--the intent of which is to provide the
citizenry of Pima County with an Industrial Waste
Control Program which not only accomplishes its
intended goal of protecting the area's water supplies
but also is one which can be implemented in an
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effective and functional manner.

Two additional County Directives outline which users

must apply for an Industrial Wastewater Discharge Permit

(TRT-D-1: January 18, 1983) and public participation

requirements (DO-D-13: March 30, 1983). The latter

directive is part of the compliance with US-EPA requirements

for the enforcement of National Pretreatment Standards (40

C.F.R. 403.8). These requirements intend to assure public

understanding of pretreatment programs and public

consultation on significant program decisions. Specific

public review procedures may include distribution of

documents with request for public comments, formal public

hearings, and/or public meetings.

Pima County Well Testing Ordinance. The Pima County

Well Testing Ordinance (1983-49) is an amendment to the Pima

County Sanitary Code (adopted pursuant to A.R.S. 36-136).

The Well Testing Ordinance applies to all water systems in

Pima County except those which consist of distribution and

storage facilities only (i.e., which contain no wells),

those which obtain water from another system to which the

ordinance applies, and those which do not sell water to any

person.

Priority wells are defined in the ordinance as those

wells within one mile of landfills, in major recharge areas,

near concentrated industrial activity, producing greater

than 1000 gallons per minute, subject to pesticide run-off,
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or within one mile of an injection well.

One-third of all priority wells are to be tested

during each of the three years following the adoption of the

ordinance (i.e., 1983 to 1986). Pima County Health

Department is responsible for collecting and analyzing water

samples. Wells which are found to be contaminated may be

subject to further testing, public notice, and/or other

actions.

An annual permit fee of $25.00 per well will be

charged to each water supplier. Pima County Health

Department will bear expenses associated with well-testing

and analysis.



CHAPTER 4

PLANNING:

THE AGENCIES RESPONSIBLE FOR BASIN-WIDE MANAGEMENT

The federal, state, and local legislation discussed

in Chapter Two implies priorities for water use in the

Tucson basin, outlines authorities for management, and

states guidelines for resource management. The

interpretation of policy directives takes place in the

agencies which manage water resources.

Occasionally, legislation requires the formation of

a new agency; most policy gives authority for implementation

to an existing agency. In new agencies, staff must often

coordinate with established agencies to familiarize

themselves with related programs which affect the

development and administration of plans or programs

associated with the new policy. In existing agencies, new

programs may require whole new divisions within the agency.

The designated agency is responsible for

administering plans, programs, or projects required by the

legislation. If specific program tasks are not delineated

in the legislation, the agency must develop programs which

respond to the legislated need for change. Agency authority

66
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to implement a program may range from a strong regulatory

stance to one which offers incentives and guidelines for

compliance.

Agencies which are responsible for managing water

resources in the Tucson basin must consider the natural

parameters of the resource which they manage. Coordination

among agencies which manage water quality and quantity is,

therefore, doubly important: for the development of

complementary programs for water resource management, and

for the sharing of data about water resource parameters and

uses. The need for coordination in groundwater planning is

recognized by the Departments of Health Services and Water

Resources; until formal coordination mechanisms are

developed, informal staff contacts provide coordination

(Nemecek and Briggs 1982:24). Currently, the

responsibilities of each agency are as follows: (a) the

ADHS Bureau of Water Quality Control is responsible for

implementing the water pollution control permitting process

in coordination with the Water Quality Control Council (the

final division of authorities between these two entities is

currently under consideration by the Arizona State

Legislature and the Arizona Attorney General); (b) in the

Tucson basin, the Pima Association of Governments (PAG) is

involved in data collection and site-specific analysis of

land-use affects on water quality, and in the preparation of

area water quality plans; (c) ADWR is responsible for
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gathering data on water use and for preparing conservation

plans which will balance withdrawals with recharge in the

Tucson Active Management Area by the year 2025.

Finally, an agency must be responsive to the people

that it serves. The autonomy of agencies varies

considerably, but at some point all agencies are accountable

through the budget process, the ballot process, or other

forms of public review. People know an agency through its

programs, so the success or failure of programs to meet

stated goals is the primary form of public evaluation of

agency operations.

If the public or another agency perceives that an

agency is repeatedly unsuccessful in achieving its goals, or

that an agency is overstepping its bounds of authority,

public officials will be alerted and steps to amend agency

actions will result.

Controversy is inevitable when people are asked to

change their attitudes and behaviors about a resource as

fundamental as water. With so many agencies and programs,

conflict about the best way to achieve shared water

management goals will undoubtedly occur. Controversy may

improve access to decision-making; efficiency, purely in the

sense of minimizing conflict by minimizing inputs into the

decision-making process, may actually result in decisions

which are publicly unacceptable and/or impossible to
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implement. Besides being responsible to those people who

voice their opinions, however, planners must also consider

the unspoken interests of future generations and of the

environment. In summary, for agency action to

successfully change established water use patterns, the

administering agency must know and respond to extra-agency

influences: to stated policy directives, to the

administrative requirements of existing programs and

agencies, to established water uses and perceptions about

water needs and supply, and to natural parameters of the

water resource which the agency manages.

Agency action is not run entirely as a response to

extra-agency influences, however. Intraagency

characteristics also influence the success or failure of

policy interpretation. In his review of the Tennessee Valley

Authority, Selznick (1949: 258-259) illuminates a

sociological principle about agency integrity in the midst

of numerous extra-agency influences:

The systematized commitments of an organization
define its character. Day-to-day decision, relevant
to the actual problems met in the translation of
policy into action, create precedents, alliances,
effective symbols, and personal loyalties which
transform the organization from a profane manipulable
instrument into something having sacred status and
thus resistant to treatment simply as a means to some
external goal.

Agencies go through periods of socialization, or

adaptation, as they define standard operating procedure

within the opportunities and constraints of their
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environment. The time required and the conflicts encountered

during this test period depend on the security of the agency

in relation to its external environment (i.e., extra-agency

influences), the stability of lines of communication and

authority within the agency, the stability of informal

relations within the agency, the continuity of policy and

the sources of its determination, and the homogeneity of

outlook with respect to the meaning and role of the agency

(Selznick 1949: 251).

Selznick describes a "leadership paradox"

encountered by administrators of organizations with numerous

extra-agency influences; to paraphrase his description: If

an administrator ignores the need for extra-agency

participation, cooperation in accomplishing program goals

may be jeopardized; however, if participation is allowed to

go too far, continuity of leadership and policy may be

threatened (1949:261).

This chapter discusses two agencies charged with

developing regional water resource plans and programs in the

Tucson basin: the Tucson Active Management Area of the

Arizona Department of Water Resources, and the Pima

Association of Governments. The discussion includes an

assessment of each agency including the authority as granted

by the governing legislation: a description of the planning,

or policy implementation process, which the agency has
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adopted; and the extra-agency influences which are

incorporated into decision making within the agency.

Arizona Department of Water Resources: 

Tucson Active Management Area

The Arizona Department of Water Resources ounno was
created by the 1980 Groundwater Management Act (the Act).

The Director of ADWR is appointed by the Governor; the

directors of each of the Active Management Areas (AMAS) are

appointed by the Department Director. Directors are given

authority to implement the Act through rule-making and

planning.

Implementing the Groundwater Management Act

One step towards implementing the Act is to

interpret its meaning into a series of rules to guide

management planning and enforcement. In the rulemaking

procedure, the office of the Director of ADWR issues a draft

of each rule which is reviewed by the Governor's Regulatory

Review Commission, the public (through a hearing process),

and the State Attorney General. Final rules then become

prescribed policy tools for use by managers. Since the

passage of the Act, rules have been made to address such

issues as well drilling and construction standards, well-

flow measuring devices, service area designations, location
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of wells, assured water supply designation, and hearing

procedures (Tucson Active Management Area 1982).

Another step in the implementation process is the

establishment of a comprehensive water use baseline. During

the First and successive Management Periods, baseline

figures will be refined as more accurate water use data

becomes available; much of this data will result from water

use monitoring programs instituted as part of the First

Management Plan. The provisions in the Act which assist in

the initial establishment of baseline parameters include the

filing procedures for grandfathered rights and for well

registration.

Baseline water use data collected from water users

within the AMA and from other documented sources forms the

basis for the demand section of ADWR's aquifer simulation

model. Assumptions related to population growth and

economic trends are obtained from the official Arizona

estimates prepared by the state Department of Economic

Security. Hydrologic assumptions, such as amount of natural

recharge within the basin, are based on studies by the

United States Geological Survey and the ADWR. Other

assumptions, such as projections of water supplies from

effluent and the Central Arizona Project, are based on plans

from other federal, state, and local agencies. Water use

projections are based on present levels of water use in the
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municipal, industrial, and agricultural sectors; use and

demand projections do not assume adoption of voluntary or

mandatory conservation requirements.

The data and assumptions are entered into the model

and projected demands are calculated. Current projections

do not incorporate consideration of water quality,

subsidence, or financial constraints on water development

and distribution; these considerations will be incorporated

in future projections as new data becomes available.

Baselines and projections are used to determine the

conservation requirements necessary to reach safe yield by

2025 (Tucson Active Management Area 1983b).

The third step towards implementation of the Act is

the drafting of Management Plans. Each AMA director is

responsible for drafting a plan which identifies

conservation requirements for each water using sector. The

AMA directors are advised in their planning efforts by

Groundwater Users Advisory Councils, whose members are

appointed by the Governor to represent water interests

within that AMA. The following section will discuss

planning considerations for the Tucson AMA; details of the

Groundwater Users Advisory Council are discussed in the

chapter on PUBLIC INVOLVEMENT.
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Planning Considerations: First Management Plan

The 1980 Groundwater Management Act originally

required the Department of Water Resources to promulgate

Active Management Area plans by 1 January 1983. Due to

insufficient staffing and funding for the Department,

projected adoption of the Plans has been pushed forward to

mid-1984 (Tucson Active Management Area 1982).

The First Management Period is from 1980 to 1990;

guidelines for this period are spelled out in Section 45-564

of the Act. In the Plan for the First Management Period,

the AMA director is required to establish conservation

measures for irrigated agriculture, municipal, and

industrial users, and water suppliers.

Irrigated Agriculture. An irrigation water duty:

...shall be calculated as the quantity of water
reasonably required to irrigate the crops
historically grown in a farm unit and shall assume
conservation methods being used in the State which
would be reasonable for the farm unit including lined
ditches, pump-back systems, land leveling and
efficient application practices, but not including a
change from flood irrigation to drip irrigation or
sprinkler irrigation.

According to the draft plan,

...the maximum annual allotment requires irrigators
who are now efficient water users to maintain their
efficiency. Those who are less efficient (below 65
percent) may have to improve their efficiency or
irrigate fewer acres than they have historically
irrigated... (Tucson Active Management Area 1983c).

The agricultural conservation plan has a built-in

flexibility account; irrigators may borrow or bank
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groundwater from year to year to adjust to climatic or

market conditions.

Municipal and Industrial Users. Municipal users are

required to make "..reasonable reductions in per capita use

and such other conservation measures as may be appropriate

for individual users." Twenty-nine large municipal providers

(each serving 500 or more people) account for over 95% of

the municipal water served in the Tucson AMA in 1980.

Conservation goals are established for these providers; most

smaller providers will be required to comply with general

requirements rather than with specific goals during the

First Management Period.

According to the draft plan (Tucson Active

Management Area 1983c):

A water provider's 1980 daily per capita rate and
1980 ratio of non-residential and residential water
deliveries is used as a basis for the 1986
conservation requirements, so that water companies
without any existing commercial customers will be
allowed to grow.

Industrial users are required to use "..the latest

commercially available conservation technology consistent

with reasonable economic return."

In the Tucson AMA, an estimated 85% of total

industrial water use may be attributed to four sectors:

mining, turf, sand and gravel, and electric power.

Industrial conservation requirements address production,

landscaping, and domestic water uses in these four sectors.
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The largest eight mines in the TAMA produce copper,

molybdenum, uranium, silver, and gold. The primary

consumptive use of water by these mines is the disposal of

tailings, the waste materials which remain after the

recoverable minerals are removed.

The turf sector, composed of those industries which

have turf and other landscaping as their primary water use,

includes golf courses, city and county parks, school

grounds, and cemetaries. Water use for turf irrigation

varies according to the irrigation needs of the plants; the

use of the turfed area, weather conditions, the time of

year, and the time of day affect irrigation needs and water

use efficiency.

Electrical power generation in the TAMA is the third

largest industrial water user. Cooling is the primary use

of water in generating electricity.

Five major firms in the TAMA produce sand and

gravel, red-mix concrete, pre-stressed concrete, asphalt,

block, and brick. The primary water use in this sector is

related to the washing of sand and gravel to remove

associated silt and clay particles. Water is also used for

dust control, for production, and for clean-up.

Water Suppliers. Groundwater suppliers, including

cities, towns, private water companies, and irrigation

districts, are required to institute "economically
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reasonable conservation" measures within their service

areas.

Unique Aspects of the Tucson AMA, The First

Management Plan is based on "reasonable" conservation

requirements. Each successive Period will require stricter

conservation measures, including an augmentation program

funded by pump taxes in the Second Period, and the purchase

of irrigation water rights after 1 January 2006 in the Third

Period.

The interpretation of a "reasonable" conservation

requirement has been critical in the drafting of the First

Management Plan. Although water supply and water use differ

in each of the AMAS, the Act presents no specific guidelines

to address these differences. Therefore, each of the AMA

directors, with the assistance of staff and the AMA

Groundwater Users Advisory Council, was required to

interpret "reasonable" in a way that would respond to the

unique hydrologic, socioeconomic, and institutional

parameters within the AMA which they administer.

Some of the unique aspects of the Tucson AMA and

their affects on planning include:

1) the aquifer as a sole water supply: Tucson must

supply all its water needs during the First Management

Period from groundwater, while preparing for and depending

upon the receipt of CAP water to achieve the long-term safe

yield goal. Widespread support from the Groundwater Users
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Advisory Council and from local water agencies, coupled with

this limited supply situation, encouraged TAMA staff to

attempt to institute an augmentation program during the

First Management Period. The proposal was initially turned

down by the Department Director's office; attorneys cited

the lack of authority to levy pump taxes to fund the program

during the First Management Period. The final

interpretation on the reasonableness of an augmentation

program in the Tucson basin during the First Period is still

pending.

2) one principal municipal water supplier for the 

Tucson AMA: Tucson Water, the municipal water utility,

serves "...over 90% of the total urban water being supplied

in the urbanized area" (Valdez 1983:1). Policies of this

local agency have both influenced and been influenced by the

planning efforts of the Tucson AMA staff. Specific

considerations which impact Tucson Water include:

a) assured water supply requirement: Because Tucson

Water has signed a letter of intent to subcontract for CAP

water, new subdivisions or unsubdivided lands offered for

sale which are within the service area of Tucson Water are

excused from the requirement to demonstrate assured water

supply (Valdez 1983:4).

b) service area definition: The definition of a

service area of a city or town from the Act (Section 45-402)
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is

the area of land actually being served water by a
city or town plus..additions••• which contain an
operating distribution system owned by the city or
town primarily for the delivery of non-irrigation
water... (and) the service area of a city, town or
private water company that obtains its water from the
city pursuant to a contract entered into prior to the
date of the designation of the active management
area.

The Act requires that cities and towns file maps which

delineate the boundaries of their service areas. While past

precedents from utility law establish a case for non-

descrimination of service (i.e., a municipal supplier cannot

unreasonably refuse service to any entity within its service

area boundaries), the Act provides that a service area may

not be extended primarily for the purpose of including a

well field or irrigation acres, for supplying

disproportionately large amounts of water to an industrial

user, or for supplying groundwater for irrigation (Section

45-493). If service is refused and water is deemed

available, the Arizona Corporation Commission may authorize

the formation of a private water company. The entity may

then serve itself from a well with a capacity of not more

than 35 gallons per minute (Sections 45-402(6); 45-591, et

seq.) or may apply for a certificate of assured water supply

and well-drilling permits from ADWR (Valdez 1983).

c) municipal conservation programs: The municipal

conservation program of the First Management Period for the

TAMA must take into account past and present activities of
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Tucson Water, such as programs for limiting peaks in per

capita use and for supplying effluent, in the assessment of

"reasonable" conservation requirements for the utility.

Conservation cannot be accomplished strictly through

imposing higher water rates, since City of Tucson water

policy dictates that "cost of service" be the primary

concept behind rate setting (Mayor and Council Water

Policies: Article III).

In summary, the service area and assured water

supply rules and the municipal conservation programs

established by ADWR affect the ability of Tucson Water to

act as a basin-wide manager of Tucson basin groundwater

supplies.

3) aroundxater use and the mines: The history of

groundwater use by the mines has established the right for

continued pumping of water for this use during the First

Management Period. Conservation requirements for the mines

are based on the best economically feasible technology

available; therefore, consideration of the markets for

copper and other factors which determine the economic

viability of the mining industry must enter into the

definition of "reasonable" conservation requirements.

Although a water quality assessment is not required during

the First Period, all plans are required to consider water

quality implicitly (Section 45-573). Therefore, mining
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impacts in the Upper Santa Cruz Basin must also be

considered in the adoption of mining conservation programs.

Extra-agency Influences on Planning

In the Tucson basin, the largest growth in water

demand for the future will probably come from the urban

sector. The attitudes of urban dwellers about water will,

therefore, impact water quantity planning and the

implementation of conservation requirements. The

Groundwater Management Act requires two formal public review

mechanisms for groundwater planning: the Groundwater Users

Advisory Councils and public hearings. The Tucson AMA has

expanded the formal definition of a public information

program as a response to past and present public concern

over water menagement. According to a 8 June 1983 TAMA

memorandum to the TAMA Groundwater Users Advisory Council:

The Groundwater Management Act emphasizes the
development of 'reasonable' conservation
requirements. In determining what is reasonable,
consideration of the technical aspects of
conservation is complemented by an understanding of
the public perception of conservation. The public
should be informed of proposed conservation
requirements and provided with an opportunity to
express general attitudes about conservation and
specific attitudes about the requirements

(Snow 1983).

Two measures were proposed to insure that

conservation requirements were considered reasonable.

First, per capita reductions are to be reviewed prior to

their assignment, taking into account the data available
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from historic and projected use. Second, monitoring, in the

form of annual water use reports filed by water providers,

will assist in evaluating requirements over the long run.

The additional data from annual reports will clarify the

accuracy of current assumptions; therefore, future municipal

conservation requirements should be easier to establish.

The draft plan also discusses requirements for

individual water users as required in the Act (Section 45-

564). A list of specific water uses and measures which are

deemed "wasteful and non-beneficial" was compiled by TAMA

staff with extensive public input.

Pima Association of Governments 

History and Structure

The Pima Association of Governments (PAG) is one of

six Councils of Governments in the State of Arizona. In

1970, the Governor of Arizona designated PAG as regional

planning agency for Pima County; since that time, PAG has

been involved in economic, social, and demographic research

and environmental, transportation, and social services

planning. PAG also serves as a regional clearinghouse for

federal grants, reviewing applications to minimize

duplication of programs and to determine priorities of

projects throughout the region (Pima Association of
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Governments 1983b).

The responsibilities of each of the groups

associated with PAG's environmental activities is discussed

in a memorandum of agreement (MOA) of 28 September 1978.

The following paragraphs summarize these responsibilities.

PAG coordinates activities among five governmental

jurisdictions: Pima County, the City of Tucson, the Town of

Marana, the Town of Oro Valley, and the City of South

Tucson. Each of these jurisdictions provides funding and

guidance for PAG activities. PAG also receives direction

and funding for specific planning and program activities

from the federal government.

The official policy making body of PAG is the

Regional Council, which has one representative from each of

the member jurisdictions. The Regional Council meets

monthly to review PAG's activities. The Council designates

PAG and/or other agencies in the region to perform air and

water planning services as outlined in the PAG Work Program.

The Management Committee of PAG, consisting of the

chief administrator or management official from each member

jurisdiction, advises the Regional Council on environmental

planning issues and may establish special advisory

committees. The Committee also reviews the air and water

quality elements of PAG's Overall Work Program and Unified

Work Program, PAG's budget, and PAG's planning proposals.

The Executive Director of PAG develops the Overall
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and the Unified Work Programs which guide PAG's activities

and develops the budget necessary to fund these activities.

The Director is responsible for applying for and

administering federal grant money and for specifying funding

levels from local sources. Besides these administrative

activities, the Director also serves as an information

liaison, coordinating and informing the Regional Council,

the Management Committee, and the public of PAG's

activities.

Because of the "..political climate for water

resource management.." in Tucson, the 208 Plan proposed

management goals which looked towards implementation of Plan

elements ( Pima Association of Governments 1978a:13).

Widespread participation by area agencies and the general

public during the entire planning process was proposed to

insure acceptance of the 208 Plan. Included in this public

participation program was the creation of the Environmental

Planning Advisory Committee and the Water Quality

Subcommittee.

The Environmental Planning Advisory Committee

(EPAC), which consists of representatives from local public

and private organizations, advises the Executive Director,

the Management Committee, and the Regional Council (Pima

Association of Governments 1978b). The Environmental

Planning Advisory Committee is discussed in the chapter
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entitled 2UBLIC INVOLVEMENT.

In 1975, the Governor of Arizona designated PAG as

the official water quality planning agency for State

Planning Region II, which includes all of Pima County.

Pursuant to Section 208 of the Clean Water Act, the

Environmental Protection Agency recognized this designation

and funded a two-year Area-wide Planning Process. The

process began on 13 July 1976 and ended 13 July 1978 with

the submission of the first Area-wide Wastewater Management

Plan to the State of Arizona and to the U.S. Environmental

Protection Agency.

Planning Activities and Considerations

The primary water quality planning document which

has been produced by PAG is the Area-wide Wastewater

Management Plan (the 208 Plan). The 208 Plan was prepared

to meet the requirements of Section 208 of the Water

Pollution Control Act (Clean Water Act) of 1972. The 208

Plan addresses Pima County exclusive of the Papago Indian

Reservation; the Papago Tribal Utility Authority is

responsible for water quality planning on the Reservation.

The general goals stated under the 1972 Act called

for elimination of discharge pollutants into waters by 1985,

with an intermediate goal of improving surface water quality

by 1983. Because of the ephemeral nature of streams in Pima
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County, all stream segments in the county are classified as

"effluent-limited" except for Sabino Creek, which is

classified as "water quality limited;" these classifications

refer to the primary focus of pollution prevention and

mitigation. Therefore, the national goals for surface water

were applied to wastewater, or effluent, in the Tucson

basin, as effluent is the primary source of "surface" water

in the region (Pima Association of Governments 1978a:12).

The national goals were adapted to local arid

conditions in the PAG 208 planning process; the relationship

between land use and water quality in arid climates was

recognized as a framework for water quality planning in the

Tucson basin. Specific area problems were identified as the

need to plan for adequate collection and treatment of

municipal and industrial wastewaters, management of effluent

for conservation, and identification of land-use related

groundwater impacts in the region. Identified pollutant

sources addressed in the 208 Plan include: municipal and

industrial effluent, urban storwater runoff, landfill

leachate, septic systems, mineral excavation, construction

activity, agricultural and rangeland activity, and

silvicultural activity.
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Implementation of the 208 Plan: Extra-agency influences

Although PAG receives funding for water quality

planning in the Tucson basin, the agency relies on other

agencies, government officials, and private entities for

implementation of plans. The 208 Plan summarized the

current limitations on effectively managing water pollution

in Pima County in the Executive Summary (Pima Association of

Governments 1978a:8): While sufficient regulatory powers

exist in current institutions, "..the use of these powers

hinges on clear state agency role definition, interagency

cooperation, and availability of sufficient resources to do

the job. All of these are currently lacking to one extent

or another."

PAG functions as a research, advisory, and

coordinating agency, and as such has no formal authority to

enforce or fund recommended actions. PAG conducts basic

hydrological research and monitoring necessary for planning;

the results of these activities serve to educate others

about existing and potential water quality problems in the

basin. Through these activities PAG influences the basin-

wide water quality agenda and the priority for solving water

quality problems.

Although some of the coordination functions that

were so desperately needed prior to the 208 planning process

have since been resolved, the need for coordination,
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research, and water quality monitoring within the Tucson

basin has not been filled by any other agency. PAG's formal

role in the hierarchy of water quality policy making is

defined by the PAG Environmental Planning Process; the plans

which PAG prepares with the assistance of EPAC and/or

specific Task Forces are reviewed by the Management

Committee and the Regional Council, and are then passed on

to the Arizona Department of Health Services, the Arizona

State Legislature, and/or the Governor of Arizona for final

approval and implementation.

Since the 208 Plan was completed, some of the

jurisdictional overlaps in the region and in the State have

been clarified. At the local level, Pima County and the

City of Tucson have divided the functions of water service,

wastewater collection and treatment, and effluent

distribution between themselves. At the State level, the

authority for issuing permits for point-source pollutants

has been given to the Department of Health Services;

authority to review the permitting process, to grant

waivers, and to regulate non-point source pollutants has not

yet been granted to either the ADHS or the Water Quality

Control Council although several bills have been introduced

in the Arizona State Legislature to address these unresolved

authorities.

The groups which PAG works with most closely are the

water user representatives, through Task Forces and Advisory
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Committees, and the local and state agencies responsible for

water resource management in the Tucson basin.

Continuing planning relationships between PAG and

the City of Tucson Water Department and Pima County

Wastewater Management Department revolve around Section 201

of the Clean Water Act of 1972, which guides regional

facilities planning. The construction and operation of

wastewater treatment plants and effluent distribution

systems are addressed through this program. Funding for

planning comes through PAG from the 201 grant programs,

while funding for construction and operation comes from

local bonds and taxes; therefore, the primary post-planning

responsibility for these activities lies with the local

agencies, such as the water and wastewater departments.

PAG has also served in an advisory capacity in the

establishment of state and local water quality regulatory

programs, including the state regulations and standards for

surface and groundwater use and the Pima County Wastewater

Pretreatment program.

Other agencies which PAG has identified as critical

to the implementation of water quality management goals

established in the 208 Plan include: federal and state

public lands management agencies for the establishment of

soil and water conservation plans for lands in Pima County;

private landowners and the Arizona Governor's Office of
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Economic Planning and Development for the establishment of

similar conservation programs on private lands in the

County; and the Arizona Department of Water Resources Tucson

Active Management Area for coordinating water conservation

and water quality objectives.



CHAPTER 5

PUBLIC INVOLVEMENT:

PARTICIPATION IN PLANNING

This chapter introduces the citizen advisory

committees which are involved in water resource planning in

the Tucson basin. The initial part of the chapter discusses

citizen participation theory: the role of citizen

participation in democratic governance, the benefits of

citizen participation, and the relationship between citizen

participation and the public interest movement. Next comes

a discussion of the practical aspects of citizen

participation, including a working definition and a

discussion of the realm of participation methods available.

Then, a discussion of the specific opportunities and

constraints for effective water resource citizen advisory

committees in the Tucson basin sets the context for the rest

of the chapter.

Part two of this chapter describes the two citizen

advisory committees which advise water resource planning

agencies in the Tucson basin: the Groundwater Users Advisory

Council of the Arizona Department of Water Resources Tucson

Active Management Area, and the Environmental Planning

Advisory Committee of the Pima Association of Governments.

91
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The structure and actions of each of these committees is

discussed in some detail. Also introduced are three other

advisory groups, the Southern Arizona Water Resources

Association, the Citizens' Water Advisory Committee of

Tucson Water, and the Water Resources Coordination

Committee.

Citizen Participation and Democratic Governance

Democratic governance depends, for it to function

effectively, on two assumptions: (1) people who are governed

by representation make informed decisions on public issues

and in their choice of representatives; and (2)

representatives reflect, in their decisions, both the views

of the public who elected them and the interests of the

greater collective public. Representation is democratic

only if everyone, represented and representative, remains

active in the governing process to insure that the voiced

concerns of the represented are balanced by the unvoiced

concerns of the general public, the environment, and future

generations.

Citizen involvement is a central tenet to the theory

of democratic governance. Kasperson and Breitbart (1980:27)

discuss the role of citizen participation in the theories of

three democratic traditions: elitist, Marxist, and citizen

theorist. Elitist theory supports informed participation,
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acknowledging the importance of education as a prerequisite

to full-scale involvement. Marxist theory differentiates

between the status quo ideology of "participationism" and

citizen action as conscious liberation from centralized

economic and political control. Citizen theorists stress

the educational benefits and the improved quality of

decisions which result from citizen participation in a

pluralist government.

Rosenbaum (1980) relates the two central values of

democracy, political equality and popular sovereignty, to

citizen participation. He notes that "...an increase in

citizen participation and a revitalization of representative

institutions are complementary as means of insuring

responsiveness and accountability on the part of

administrative agencies" (1980:51). While proponents of

citizen involvement stress the self-realization values to

citizen participants, critics concentrate on the

strengthening of representative institutions to fulfill the

broad governing functions of defining priorities and

evaluating legislative and administrative actions for their

impacts on the public. Rosenbaum concludes that the two

practical expressions of democracy complement one another in

providing guidance to administrative agencies: citizens are

best suited to defend their specific interests in the day-

to-day bureaucratic struggles while representative

institutions provide long-term direction and broad oversight
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of bureaucratic actions.

Benefits of Citizen Participation

The potential benefits of successful citizen

participation fall into three categories: (1) benefits to

the process and the outcomes of governmental decision

making; (2) benefits to the participants in the process of

decision making; and (3) benefits to the relationship

between governmental institutions and citizens.

The benefits of citizen participation to specific

decision processes and outcomes have not been well

substantiated in the social science literature. Case

studies have primarily concentrated on measuring the

benefits accruing to participants rather than on attempting

to measure the effect of citizen participation on the

quality of public decisions. Nevertheless, effective

citizen participation has two potential benefits to the

policy process: (a) by increasing the number of

considerations and viewpoints in assessing the benefits and

costs of a proposed policy or action, uncertainty of the

impacts of the proposal is reduced; and (b) implementation

of the proposed policy is facilitated if the policy is

developed in an atmosphere of public awareness about policy

impacts, and if the public perceives that their advice is

heeded and their concerns addressed.
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The educational and psychological benefits which

accrue to the participants in the citizen participation

process, well substantiated in the literature, are used as a

primary consideration in the promotion of citizen

participation (Cole 1974). The process of participating

improves the citizen's social wellbeing as well as his/her

understanding of the specific issue and of the operations of

government. Pearce (1977:132) summarizes:

..participation in decision making is an integral
part of the quality of life; if individuals are to
have any influence on their own destinies, they must
be informed of options and of the consequences of
choosing any of them. Further, they must be able to
communicate their views to the governmental
institution involved. The absence of any of these
conditions disrupts any social decision rule
purporting to reflect social preferences. If actual
decision making departs significantly from this
model, government will be systematically biased in
its decisions in favor of certain groups.

Because it encourages communication and mutual

understanding, citizen participation improves the

relationship between citizens and government. Cole (1974)

reflects on this benefit in relation to an historical trend

for improved citizen participation; many officials in the

1960s and 1970s abandoned traditional concerns of economy,

efficiency, and professionalism in management of public

resources and services and advocated, instead, some form of

citizen participation. This transition was based on the

assumption that more citizen involvement in urban affairs

means more trust and confidence in public officials; more
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trust in public authority means less reliance on the tactics

of violence and disruption that were so common in urban

centers in the early and mid-1960s.

This potential for improving the relationship

between citizens and their government is the major link

between the public interest movement and citizen

participation. The public interest movement seeks to

redistribute power and increase the accountability of

governmental institutions to the public. In the age of

single issue politics and special interests, the public

interest movement "...attempts to restore representational

balance to our public institutions" (Cohen 1980:56). Public

interest organizations are defined as:

...groups that seek 'common, collective, or public
goods' that do not exclusively, materially, or
selectively benefit their members ... The diffused
benefits of public interest activities need to be
contrasted to the benefits accruing to the special
interests as a result of their activities...The
activities of a public interest constituency exist to
advocate the larger public objectives left
unrepresented by these narrow interests (Cohen
1980:56-57).

While participation can increase citizens' confidence

in public officials and institutions, "..trust may be

viewed as dangerous if it serves only to encourage apathy or

unquestioned obedience on the part of the citizen" (Cole

1974:135). To maintain and improve the relationship between

citizens and their government, citizens must remain active

in promoting their concerns and government must balance
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influences of representation and participation in assessing,

evaluating, and integrating citizen concerns into policy

making.

Selznick coined a term to characterize an agency's

response to the sharing of power through extra-agency

participation in the realization of program goals:

cooptation. He defines cooptation as the process of

absorbing new elements (i.e., considerations) into the

policy-determining structure of an agency as a means of

averting threats to its stability or existence (1949:259).

Cooptation is a tool for adaptation which is necessarily

used to handle conflicts related to changes required by new

programs. Cooptation occurs when the formal authority

granted to an agency fails to reflect the true balance of

power within a community, when the agency lacks a sense of

historical legitimacy, or when the agency is unable to

motivate or mobilize a community for action (1949:259).

Cooptation may be formal or informal. Formal

cooptation occurs when there is a need to establish the

legitimacy of agency authority or administrative

accessibility to the relevant public (i.e., other agencies

or citizens). Informal cooptation occurs when there is a

need to adjust to established power centers within a

community. Cooptation which results in an actual sharing of

power tends to operate informally (1949:260).
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Selznick concludes his analysis with three

implications which cooptation and the leadership paradox

have for democratic planning and extra-agency participation

in the accomplishment of program goals (1949:264-266):

(1)Ideologies must be seen in the context of the needs they

serve; the winners and losers in the policy implementation

process should not be masked by an agency's attempts to

integrate citizens into decision making.

(2) Power in a community is distributed among those who can

mobilize resources: organizational, psychological, and

economic resources. The community power structure has a

dual influence on the operations of a public agency. Power

may result in the perversion of policy determined by

representative institutions; however, it may provide a tool

for insuring the responsibility of public agencies to their

constituencies.	 He summarizes:

Consequently, it is naive to suppose that there is
anything inherently bad in the situation wherein
private organizations parallelling but independent of
governmental administrative structure have a decisive
influence on its social policy. Again, however, the
situation is inherently ambiguous. This ambiguity
must be explicitly recognized, and its mechanics
understood, if realistic controls are to be
instituted.

(3) The tendency of democratic participation to
break down into administrative involvement requires
continuous attention. This must be seen as part of
the organizational problem of democracy and not as a
matter of morals or good will of administrative
agents. A realistic examination of the factors which
define formal cooptation also permits us to make
explicit precisely those points at which changes in
procedure will be effective in reinforcing meaningful
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democracy.

Citizen Participation: A Working Definition

Langton (1980:3-4) discusses the rise of dual

citizen-action and citizen-involvement movements which

influenced the current status of citizen participation in

the United States. The citizen-action movement is a

composite of citizen-initiated, grassroots organizations

which represent a "..broad spectrum of citizen response to

many different political and social problems." Citizens

within a community which have similar interests or

priorities have formed interest coalitions to improve their

voice in policy making. This increase in coalition

formation is related to "issue politics," which Cohen

(1980:56) defines as "...the practice of people organizing

themselves around issues and lobbying for them." Cohen

explains that issue politics has only since the 1950s been

separate from candidate or political party politics; this

new form of issue politics has encouraged the growth of

interest groups whose power in influencing policy fluctuates

depending on the issue and on other political aspects of a

community. Single-issue interest groups, which may not have

the power to influence policy making alone, often combine

their efforts to form an interest coalition. The structure

of interest groups is dynamic; groups move in and out of
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policy making as membership and issues within the community

change.

The citizen-involvement movement consists of

government-initiated programs for educating citizens about

public decisions and for assessing the opinions of citizens

about public programs and projects. Citizen involvement in

policy making is formally defined by federal statutes which

require agencies to incorporate citizen participation into

their planning and evaluation processes.

In defining citizen participation, therefore, it is

important to recognize "..that citizen participation is

initiated and controlled by two sources, citizens and

government" (Langton 1980:21). Although either may be

effective, the motivation behind each one is different and

will be reflected in the methods and the substance of the

resulting participation.

Another important distinction is that between

citizen participation programs and the process of citizen

participation. The success of a specific program is

dependent on the attitudes held by citizens and agencies

toward the process of citizen participation, the

responsibilities of citizenship, and the issue which the

citizen participation program addresses. Salisbury

(1978:58) summarizes:

There is no arena of life from which (citizen
participation) is excluded. But that does not mean
that it is the same in every arena; that economic
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citizenship is identical with political citizenship,
or that participation in school affairs carries over
full blown into other civic arenas..the character of
participation in diverse institutional settings and
the relationships among the different types and modes
of participation are problematic. We know very
little about these interconnections, and before we
make assumptions and develop policies about
transferability and such matters we had better find
out.

In his review of citizen participation theory and

practice, Langton (1980:17) defines the process of citizen

participation as "...purposeful activities in which citizens

take part in relation to government." He describes four

categories of the citizen participation process:

1) citizen action: lobbying and protest;

2) citizen involvement: government-initiated

programs whose goals are to gain support for, or to improve

the quality of, public decisions, programs, and services;

3) electoral participation: electing representatives

and voting directly on issues of interest to the entire

community; and,

4) obligatory participation: mandatory citizen

participation in public operations (e a	 paying taxes or

serving jury duty).

Assuming that one of the purposes behind the citizen

participation process is to improve the quality of public

decisions, programs, and services, citizen participation may

take many forms. Cole and Cole (1983) describe a continuum

of program forms characterized by the relationship of the
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citizens to the governing body. This continuum is based, in

part, on the work of Arnstein (1969) whose "ladder of

citizen participation" has become a mainstay in classifying

citizen participation methods. The ladder illustrates the

levels of power transfer between the governing body (or

agency) and the citizens who are participating in policy

making. At Rung One, labelled Manipulation, the citizens

are essentially non-participators; participation is public

relations and a rubber stamp for proposed agency actions.

Rung Two, Therapy, "cures" citizen representatives rather

than challenging the system. At Rung Three, Informing, the

agency begins to grant the citizens token amounts of power;

citizen representatives are given the information necessary

to understand program decisions at a late stage of program

development and, therefore, cannot effectively influence the

program. Rung Four, Consultation, is "window dressing;"

representatives are asked for their response after program

decisions are made. At Rung Five, Placation, hand-chosen

representatives are given the opportunity to plan, but the

agency retains the right to judge the feasibility of their

advice. Rung Six, Partnership, is characterized by shared

planning and decision making between the agency and the

citizen representatives; the citizens have actually begun to

gain power by the time they reach Rung Six. At Rung Seven,

Delegated Power, citizen representatives are given the power

to negotiate with other agencies and individuals in reaching
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a solution. Finally, at Rung Eight, Citizen Control,

citizens have the power to demand that a program be

conducted and the power to oversee program planning and

implementation.

The Cole and Cole continuum is based on the type of

action which a "change agent" may employ to be effective at

these different levels of agency-citizenry relationships.

The functionalist-integrationist approach is at one end of

the spectrum and the conflictual approach is at the other.

The functionalist-integrationist approach is common

if citizens have reached the rung of Partnership, where they

are actively involved in programming efforts with the

agency. If there is consensus among citizens and agency

personnel that a problem exists and that solutions are

possible, the citizens and the agency may work together to

define goals and plan solutions.

In this rational, incremental approach, change is

slow to evolve because consensus is required. The

functionalist-integrationist approach works best with

widely-recognized problems which offer equal benefits or

require equal sacrifices from all sectors of a community.

At the other end of the spectrum is the conflictual

approach. As illustrated by Alinsky (1971), this approach

assumes that citizen participation programs , if they exist

at all, are tokens of power-sharing. Therefore, the
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relationship of the agency to the citizens must first be

challenged before citizens can begin to effectively

influence the policy making agenda, or the resolution of

problems.

The Alinsky approach calls for a work force from

outside the community to organize and lead the citizenry

against the established power structure. This radical

approach may result in rapid change, but depends on a common

feeling of unrest among the "oppressed" citizenry and an

active desire to participate in altering the status quo

power base.

Between these two extremes of citizen participation

approaches lie the bulk of citizen participation programs

and methods. Goodman (1980:101-103) lists eight processes

which influence community decisions: referenda; elections;

lobbying; executive politics, including the roles of staff

and the media; legislative politics, such as the actions of

city councils or county boards of supervisors; judicial

politics, such as the actions of lawyers, judges, and the

courts; regulatory agency politics, such as the review

processes for zoning, or the actions of pollution control

agencies; and bureaucrative politics, such as the actions

which take place in permanent institutions like water

utilities. A citizen may work through any of these

processes to influence policy making; efforts which are most

effective in any one case vary, according to the issue and
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the arena in which the issue is addressed.

Pierce and Doerkson (1976) discuss the effectiveness

of citizen involvement in each of these processes in terms

of the "linkage" between the citizen and the actual

decisions which are made as a result of the process. In

essence, the closer the citizen comes to explicitly

determining policy statements and resulting actions, the

more direct the link between citizen and policy.

Methods which allow for the closest linkage between

the general public and the policy include referenda,

initiatives, and town meetings (assuming the latter produces

explicit policy statements or directions). Three

assumptions are made when direct methods are used: (1)

people care about the issue; (2) people are knowledgable

about the issue; and (3) people have opinions which may be

expressed through one of these forms.

If all of these assumptions are not met, an indirect

method of citizen participation may be more effective.

Indirect methods include: lobbying, electing officials,

advising officials or agencies, and bringing legal action

against a public official or agency. In these methods, the

citizen is removed from explicitly stating policy

directions, although s/he may still influence the

interpretation or implementation of the policy.
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The Citizen Advisory Committee:

f	 0 10. 

The preceding discussion has presented a case for

the process of citizen participation in democratic

governance and has defined the types of citizen

participation programs which may be effective in integrating

citizen concerns into the policy making process. The basis

for effective citizen participation lies in the recognition

of its value by and for both citizens and institutions of

government; effective citizen participation requires a

working relationship with involvement by all parties. A

well-conceived citizen participation program will falter if

citizen action is lacking; likewise, high levels of citizen

interest cannot penetrate a political bureaucracy which

perceives of itself as self-sufficient.

In planning for an effective citizen participation

program, the type of program (or method) must be matched to

the specific issue or issues which are to be addressed.

McAllister (1980:252) states a fundamental rule for

effective participation:

Fully active and direct citizen input to the
evaluation (or policy making) process is a useful
goal, but it is more like an ideal to strive toward
than a standard that we can be expected to acheive
regularly. Active citizen involvement throughout the
in-design and post-design evaluation process seems
reachable mainly in situations where the problem
being addressed by planning is relatively
nontechnical and the affected population is not too
large. To the degree that the planning problem is
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highly technical and the affected population is very
large, active (i.e., direct) forms of participation
are more difficult to implement and passive (i.e.,
indirect) forms are more likely.

Depending on the specific issue, then, certain forms of

citizen participation are more readily able to generate

solutions that are technically, politically, socially, and

environmentally acceptable. Consideration of the history of

the issue within the community, the policies and programs

which address the issue, the agencies which administer the

programs, and the interest coalitions which have formed

around the issue are critical to evaluating the

effectiveness of a citizen participation method within a

given community.

Issues of water allocation, water conservation, and

regulation of water pollution are both technical and

political. Water resource planning agencies are responsible

for assessing and projecting water use over time within the

confines of resource availability. Planning agencies work

to reduce uncertainty throughout planning activities so that

the resulting plan is accurate and implementable.

Monitoring and modelling require understanding of the

resource and its uses, and of the capabilities of planning

tools.

Water resource planning does not occur in a purely

technical environment, however. Although planning begins

with resource data, interpretation and assumptions must be
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made whenever there is incomplete knowledge about the

physical environment or the potential impacts of the plan.

Assumptions about water supply are derived from technical

and political bases; projections of the future rely on

subjective interpretations of current trends tempered by the

values of the people involved in the planning process.

According to Pierce and Doerkson (1976:15-16),

(m)uch of the movement for public involvement in
water policy decision making is in response to recent
criticisms of bureaucratic agencies and to a
realization that the solutions to policy problems
'...rest fundamentally on the interplay of technical
and political forces' (Paulsen and Denhardt 1973).
Whether that interplay takes into account the
preferences of the public depends both on the
procedural mechanisms for ensuring public input and
on the orientations the bureaucrats themselves have
to the public.

Water resource planning agencies in the Tucson basin

incorporate public input into their planning efforts in

several ways, both direct and indirect. Plans are presented

for review by the public before approval, and elected

representatives of the public have the power to adopt and

implement plans and programs. But the method with the most

potential for members of the public to influence all stages

of the planning process, including assumptions and

interpretations about public values, is the Citizen Advisory

Committee.

The Citizen Advisory Committee (CAC) is an attempt

to improve on direct methods of participation to produce
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coherent, efficient, and economical decision making about

issues which require some technical and political awareness

and expertise. CACs provide the "...perfect public policy

linkage...(if) the preferences of CAC members match the

preferences of the public and the policy of the elite

reflects the input of the Citizen Advisory Committee"

(Pierce and Doerkson 1976:12). The membership of the CAC

determines the expression of public concerns to agency

planners; however, the CAC cannot replace the general public

voice, even if public preferences are accurately represented

by the Committee. Two potential shortcomings of CACs in

representing the public interest in policy making relate to

their membership: (1) the method of choosing CAC members may

result in an inaccurate representation of public interests;

and (2) a planning agency may sacrifice some consideration

of the greater public interest to satisfy specific interests

which are represented on the Committee.

The greater the ability of the general public to

influence agency actions through the CAC, the more direct is

the representation of general public interests. Depending

on the structure and the bylaws of the CAC, the public may

have the potential to influence Committee actions in several

ways: (1) a citizen or group of citizens may request that

the Committee agenda include a presentation of general

public concerns on an issue; (2) a citizen may attend CAC
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meetings and/or become a member of the CAC so that s/he

might suggest agenda items and participate in Committee

decision making; (3) citizens may be able to elect or to

lobby for the appointment of Committee members to represent

their concerns in Committee actions; and (4) citizens may

elect local officials who will appoint Committee members

that will influence the agenda and the action of the

Committee. These four actions express varying levels of

citizen influence and involvement in the selection of CAC

members and in the operation of CACs. The first two require

considerable time and effort on the part of the citizen,

while the latter two rely on the responsiveness of Committee

members, agency planners, and elected officials to citizen

concerns.

The other major influence in the potential of a CAC

to effectively represent citizen concerns in planning and

policy making is the relationship of agency and elected

officials to the CAC. The ability of the CAC to make

informed decisions aften rests with agency personnel who

serve as staff for the Committee; staff often set the agenda

of CAC meetings as well as providing assessments of issues

for Committee consideration. The power of the Committee to

influence agency decisions is generally a function of the

attitudes of agency and elected officials toward the agency;

the interpretation of "advisory" varies according to the

level of cooptation between the CAC and the agency.
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Finally, the actions of the members of the CAC

influence the potential effectiveness of the Committee.

Strong leadership, regular attendance, and periodic

evaluations of Committee actions serve to inform both the

agency and the public of the intentions of the Committee.

The pattern of Committee work may lead to support or

challenge of agency proposals; the ability to generate

alternative solutions is a function of the level of

involvement of Committee members as well as a function of

the relationship between the agency and the Committee. The

ability of the CAC to represent citizen concerns is also

influenced by the accountability of Committee members to the

groups which they represent.

In summary, there are three sets of criteria with

which to judge the potential effectiveness of CACs on

influencing water resource policy making in the Tucson

basin: those criteria which apply to the function and

structure of the CAC, those which apply to the relationship

between the CAC and public agencies and officials which the

CAC advises, and those which apply to the relationship

between the CAC and the general public. The following list

of questions define the criteria:

1) the structure and function of the CAC:
a) Who initiated the CAC?

b) What were the original goals of the CAC?
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c) What is the statutory definition of the CAC

(i.e., authority, scope of actions, etc.)?

d) How is the CAC involved in the policy making

process (i.e., at which stage is CAC input solicited?)? How

is the CAC involved in the evaluation of policies and

programs? What were some of the initial actions of the CAC?

later actions?

e) How active are the members of the CAC? What is

their status in the groups they represent? Is there some

continuity of membership?

2) the relationship between the CAC and agency/elected

officials

a) What is the formal role of the agency in CAC

actions	 (e.g.,	 staff,	 liaison	 to	 other

groups/agencies/officials, provider of information, agenda-

setter)?

b) How are communications with the CAC carried on by

the agency (i.e., formally and/or informally)?

c) Which agency decisions reach the agenda of the

CAC?

3) the relationship between the CAC and the general public

a) How are CAC members selected?

b) What groups are formally represented on the CAC?

c) How does the CAC interact with the general

public? Are the concerns of the general public, as voiced
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in other public forums (e.g., public hearings, the media),

incorporated into the deliberations of the CAC?

The following section will analyze the two Citizen

Advisory Committees in the Tucson basin which advise the

agencies responsible for regional water planning according

to these criteria.

The Groundwater Users Advisory Council 

Structure and Function

The Groundwater Users Advisory Council (GUAC) was

formed under the authority of Section 45-420 of the 1980

Arizona Groundwater Management Act. The Act calls for each

Active Management Area (AMA) to have a GUAC consisting of

five members. The members of the Council are appointed by

the Governor "...to represent the users of groundwater in

the Active Management Area and on the basis of their

knowledge of, interest in and experience with problems

relating to the development, use and conservation of water."

The members serve without compensation, except for travel

and subsistence expenses while engaged in Council business.

Terms are six years, with terms of two of the members

expiring on the third Monday in January of each even-

numbered year; the initial members' terms expire in 1982,

1984, and 1986.
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Section 45-421 of the Act describes the

administrative duties of the GUAC, which are:

1) to advise the AMA director, make recommendations

on AMA groundwater management programs and policies, and

comment on proposed AMA plans prior to their adoption;

2) to keep permanent, systematically indexed records

of meetings and other Council activities;

3) to elect a chairman and vice-chairman for two-

year terms;

4) to designate person(s) to execute all documents

and instruments on the Council's behalf;

5) to "..manifest and record actions by motion,

resolution or other appropriate means;" and

6) to make proceedings available for public review

at the AMA office.

The GUAC members in the Tucson AMA include

representatives from the copper mining industry,

agriculture, the City of Tucson, local business/industrial

interests, and the general public. Each of these members

are well-known and politically active representatives of the

various water-user groups. Other attendees at the meetings

vary according to the issues on the agenda but generally

include representatives from the local newspapers, the City

of Tucson Water Department, and AMA irrigation districts.
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The TAMA and the GUAC

The TAMA-GUAC holds formal meetings monthly with

TAMA staff; supplementary informal meetings between staff

and one or more GUAC members are often called to address

complex issues or to acquire additional input between

meetings.

The agendas for the meetings from Spring 1983 to the

present time (the study period) has consisted primarily of

periodic updates of management plan elements. The First

Management Plan requires the establishment of monitoring

systems and the imposition of "reasonable" conservation

measures on all water using sectors. TAMA staff have been

thorough in their assessment and presentation to the GUAC of

the technical and political feasibility of various

conservation proposals. The GUAC has provided a consistent

and informed community voice for reviewing and challenging

the feasibility of proposed actions, preparing the TAMA

staff for plan implementation by identifying potentially

controversial plan requirements. The Council has been

actively involved from the very earliest stages of the

planning process; the lack of open controversy among GUAC

members at the formal meetings is testimony to the extensive

groundwork that has been done in preparation for each staff

presentation.

Because of the unique hydrological and political
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situation in the Tucson basin, Plan requirements for the

TAMA may be expected to differ from those in other AMAs.

However, because the Department of Water Resources is a

state-level institution, and because the Act is vulnerable

to challenges of its constitutionality, the ADWR Director's

office in Phoenix has maintained some centralized control of

the planning process and resulting conservation

requirements. At times, this control has reduced the

ability of TAMA staff to respond to the local situation; in

a few of these cases, the support of the GUAC for TAMA staff

proposals has provided the necessary impetus for the

Director's office to consider exceptions for the Tucson

basin. The issue of water supply augmentation provides an

example of the coordination of the TAMA staff and the GUAC

in encouraging an exception to the initial interpretation of

the Act.

Since Tucson depends on groundwater as the sole

supply source, augmenting the groundwater supply is

necessary to reach the safe-yield goal in the face of

increasing population growth in the basin. A June 9, 1983,

discussion paper described the legal status of the proposed

augmentation program:

Augmentation, defined in the Groundwater Management
Act (A.R.S. 45-561), means 'to supplement the water
supply of an active management area, and may include
the importation of water into the active management
area, storage of water or artificial groundwater
recharge.' According to the act (A.R.S. 45-565), an
augmentation program must be included in the
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management plan for the second management period.
The act neither precludes nor requires an
augmentation program in the first management plan. A
groundwater withdrawal fee of up to two dollars per
acre-foot per year may be levied for the purpose of
water supply augmentation in the first year such a
component is included in a management plan (A.R.S.
45-611) (Esposito 1983a:1).

According to the paper, the "Tucson community" would

support an augmentation plan in the First Management Period.

The paper did not describe the basis of this support (i.e.,

specifically which groups were supportive of augmentation

during the First Management Plan). However, the GUAC

members, were willing to support TAMA staff in their

correspondence with the Director's office.

Several months of debate ensued after the initial

proposal to the Director's office by TAMA staff. The debate

hinged on the authority of the ADWR to levy a groundwater

withdrawal fee to support the augmentation program in the

First Management Period; a June 16, 1983, memorandum from

the Director's office explains that , although the

Department "...may do in the First Plan what they must do in

the Second (,)...Arizona courts have generally held that an

agency may exercise only those powers expressly conferred or

necessarily implied in the law" (Maughan 1983).

The most recent action regarding the augmentation

proposal was a bill, passed by the Arizona House Agriculture

and Natural Resources Committee, which would allow the TAMA

to levy fees and begin work on an augmentation plan during
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the First Management Period (Arizona Daily Star: 21 February

1984).

Regardless of the success or failure of the

augmentation plan proposal, the event represents a precedent

for the TAMA in its ability to respond to local water users'

interests as represented on the GUAC. The critical issues

in terms of this study were to determine which public

interests are represented on the GUAC and how the GUAC

relates with the general public.

The GUAC and the Public

The relationship of the GUAC to the general public

has been strongest through its association with the citizen—

initiated Southern Arizona Water Resources Association

(SAWARA). The public information program about the First

Management Plan which was prepared by TAMA staff included

three levels of meetings: general public review by existing

community organizations, public workshops, and public

hearings (Snow 1983). The GUAC worked with SAWARA and TAMA

staff to develop a public forum for presenting the draft

First Management Plan for public review. According to a

staff memorandum to the GUAC, the Forum was an attempt to

initiate participation by the public in addressing issues of

conservation equity, completeness of conservation

requirements, water use priorities, water waste, and
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alternative approaches to conservation (Snow 1983).

A newspaper review of the August 3, 1983, public

forum, which was sponsored by SAWARA and drew about 200

people, identified three issues raised by participants: (1)

the link between population growth and conservation; (2)

water allowances for new golf courses; and (3) the

inflexibility of urban per capita use allowances

(Meissner/Arizona Daily Star: 4 August 1983). Other issues

raised at the forum included water quality and conservation

requirements for industry and the mines, agricultural

conservation incentives, and questions about the Central

Arizona Project and effluent use in relation to the First

Management Plan.

In evaluating the effectiveness of the forum, the

deputy director of the Tucson AMA reported little feedback

since the public presentation of the Plan; he surmised that

any local public controversy surrounding the Plan would take

place during the implementation phase. When specific

conservation requirements begin to be enforced, the current

broad support for the ethic of water conservation will need

to be reinforced by incentives to actively conserve.

The role of SAWARA in influencing water resource

decision making in the Tucson basin should not be

underestimated. According to a SAWARA brochure, SAWARA is a

"...non-profit public participation organization cooperating
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with existing groups, agencies, and programs, whose

membership is made up of individuals, businesses and

governmental units" (Southern Arizona Water Resources

Association 1983a). SAWARA is funded by grants, membership

dues, and private donations; according to a July 1983

SAWARA newsletter, SAWARA

...has grown to include 100 individual members, 143
business members, three government members and a
mailing list of 950 people. In addition to the
Gannett Foundation grant of $50,000, SAWARA has
raised $175,000 from the community and received in-
kind contributions of close to $1 million....SAWARA
is receiving the cooperation of the Department of
Water Resources in Tucson, Tucson Water, Pima County
Wastewater Management, Pima Association of
Governments, the University of Arizona, the farms,
the mines, and representatives from business,
industry and special interest groups (Southern
Arizona Water Resources Association 1983c).

Besides working closely on an informal basis with

the Tucson AMA staff, the organization has undertaken speci-

fic tasks related to the development and importation of

Central Arizona Project water, including spearheading a

committee to study aqueduct alignment and terminal storage

facilities for Project water, and lobbying federal

Congressional budget committees for Project allocations.

While the timely completion of the Central Arizona

Project to Tucson is SAWARA's primary goal, the organization

has also been involved in developing widespread educational

programs about water conservation, and in studying technical

and institutional issues of basin-wide management of water.

Besides the forum which addressed the TAMA Plan, SAWARA has
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hosted community-wide forums on the CAP, the reuse of

community water (effluent, water harvesting, recharge, and

related water quality issues), and desert landscaping.

The membership of SAWARA is indicative of the power

of this organization in affecting regional and state-wide,

as well as local, water resource decisions. The members

include long-standing participants in water issues, who have

served in various capacities in various other water groups

such as: the Arizona Water Commission, a state-level group

which was responsible for representing Arizona in interstate

river negotiations, for state-wide water planning, and for

flood control and dams safety, prior to the creation of the

Arizona Department of Water Resources in 1980 (Griffin

1980); the Central Arizona Water Conservation District, the

tri-county district responsible for contracting and

repayment for the CAP; the Municipal Water Conservation Task

Force, a city-county entity which is exploring water

conservation in the Tucson basin; the Citizens' Water

Advisory Committee, advisory to the City of Tucson Water

Department; and the ADWR Groundwater Users Advisory Council.

The steering committee and officers of SAWARA is

largely composed of the representatives of the local

economic and institutional power structure, including

representatives from a local automobile dealership,

financial institutions, real estate and homebuilders,
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agribusiness, the legal profession, the City of Tucson, the

TAMA, one of the local newspapers, the University of

Arizona, and a local environmental organization. While

SAWARA has attempted to represent all sectors of the

community, some groups and individuals have shied away from

the political overtones of the organization (Snow, personal

communication). The mining industry, with the exception of

two members which have provided legal counsel for the mines,

is absent from membership in SAWARA.

Another indicator of the potential influence of

SAWARA is the organization's ability to draw high-level

federal, state, and local officials to speak at their

forums; speakers have included the Governor of Arizona, the

Director of the Arizona Department of Water Resources, and

CAP representatives from the U.S. Bureau of Reclamation.

In summary, the GUAC and SAWARA provide formal and

informal public interest representation to the Tucson AMA in

its water resource allocation and planning efforts. The

success of these two groups in influencing water resource

policy making is based primarily on the relationship of

these groups with the ADWR-TAMA; the groups respect the

authority granted to this new agency and the agency respects

the opinions of long-standing, powerful, local interests.

This relationship is backed up with longstanding familiarity

of water issues by many of the members of these two groups;

soinT were involved in the drafting of the Groundwater
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Management Act and most have been involved in interpreting

the Act into plan requirements and in educating the public

about plan requirements. Since each water using sector is

being treated separately in the First Management Plan, GUAC

members have little visible dispute among themselves; all

members agree that the primary goal of water management in

the basin is to increase the available water resource pool

through CAP water importation, conservation measures, and

eventually through the application of recharge technologies.

Broad-scale, potentially controversial issues, such as

priorities of water use and limits to resource availability,

which are not addressed in the Groundwater Management Act

are not generally explicitly addressed by either of these

citizen groups.

The Envir2nmental Plannina Advisory Committee 

of the Pima Association of Governments 

Structure and Function

According to Article I of the bylaws of the

Environmental Planning Advisory Committee (EPAC, the

Committee), EPAC

..was established as a Standing Committee in
accordance with Article II, Section 3 of the Pima
Association of Governments Bylaws by unanimous vote
of the Regional Council at its meeting (date)9/18/78
in order to comply with provisions of the 1977 Clean
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Air Act, the 1977 Clean Water Act, the 1977 Resource
Recovery and Conservation Act, and EPA guidelines
pertaining to these acts (Pima Association of
Governments 1982a).

The purpose of the Committee, according to a 1978

Memorandum of Agreement (MOA) and the 1980 revisions, is to

advise the PAG Executive Director, the PAG Management

Committee, and the PAG Regional Council. Primarily a

technical advisory committee, EPAC evaluates and makes

recommendations "...concerning the methods, techniques, and

procedures used by the PAG planning staff and agency staffs

in the formulation of Air Quality, Water Quality and Solid

Waste plans and programs" (Pima Association of Governments

1978). EPAC reviews the Overall Work Program, the Unified

Work Program, and the accompanying budgets, and recommends

actions by PAG member jurisdictions, the Management

Committee, and the Regional Council regarding plans,

programs, and projects.

Article II of the EPAC bylaws specifies membership

guidelines for EPAC, in accordance with the MOA. The

Committee is made up of twenty members, excluding ex-officio

members, with "...substantially equal representation from

the following categories: public officials, private

citizens, public interest groups and economic interests"

(Pima Association of Governments 1980). The following

groups are represented by one member each: economic

interests: Tucson Chamber of Commerce, Southern Arizona
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Homebuilders Association, the mining industry, and public

utilities; public interest: Natural Resource Conservation

Districts, League of Women Voters of Tucson, Federation of

Pima Homeowners Associations, Southern Arizona Environmental

Council; citizen representatives: City of Tucson, City of

South Tucson, Town of Oro Valley, Town of Marana, and Pima

County. Representation of public officials includes two

representatives from the City of Tucson, two from Pima

County, and one aeach from South Tucson, Oro Valley, and

Marana.

Each of these members has one vote. The ex-officio

members, "..non-voting members who are appointed by the

chair (of EPAC) to serve as liaison with groups,

organizations, and agencies who are not accorded voting

privileges" (Pima Association of Governments 1982a: Section

5,page 2), include the PAG Executive Director and

representatives from the U.S. Environmental Protection

Agency, the Arizona Department of Health Services, and the

Papago Indian Tribe (Pima Association of Governments 1978).

The Water Quality Subcommittee of EPAC advises the

parent committee on issues specifically related to water

quality plans, programs, and projects within Pima County.

Each group represented in EPAC is also represented in the

Water Quality Subcommittee; however, any citizen of Pima

County may become a voting member of the Subcommittee if
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s/he attends three consecutive Subcommittee meetings.

In recent months, most of the representatives to

EPAC have been the same people as those who serve on the

Water Quality Subcommittee; in addition, most of the topics

discussed at EPAC meetings in recent months have been

related to water quality rather than to air quality or solid

waste. For these reasons, the discussion here will relate

to both EPAC and the Water Quality Subcommittee (EPAC-WQS).

EPAC and PAG

The relationship between PAG and EPAC is defined by

the MOA on regional planning: PAG provides information and

access to decision making to EPAC, while EPAC evaluates the

presentations of PAG and other agencies regarding water

quality decisions which have a potential impact on

environmental quality. This relationship is based on the

understanding that PAG and other agency representatives will

provide the Committee with a complete presentation on

assumptions, proposed actions, and impacts. Once presented

with this information, EPAC is to make an informed

recommendation based on the members' perceptions of the

impacts of the proposal.

EPAC and EPAC-WQS each meet once a month to discuss

an agenda of issues prepared in conjunction with PAG staff.

The agenda items are both information-oriented and action-
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oriented. The informational items generally consist of a

presentation by one of the agencies which addresses water

quality issues; for example, Pima County Wastewater

Management has presented its wastewater management ordinance

and Tucson Water has presented its effluent distribution

system. The presentations serve two purposes: they allow

Committee members to make informed decisions on issues and

they keep Committee members updated on agency activities.

Once the Committee decides what action to take on

any specific plan, program or project, their decision is

forwarded by the Executive Director of PAG to the Management

Committee and/or presented by the EPAC Chair to the Regional

Council at their public hearing on the proposal. Committee

action generally consists of approval or disapproval of the

proposal, supported by reasons and/or recommendations for

further study or project amendments which should be

incorporated prior to subsequent action.

In response to EPAC's request, PAG staff (Kushner

1983a) compiled a Projects List which summarized EPAC action

and subsequent action by the Regional Council for the period

from 1981 through Summer 1983. According to this analysis,

the recommendations of EPAC were upheld 53% of the time;

this accounts for fifteen proposals out of a total of

twenty-eight proposals listed. EPAC's recommendations were

denied three times, seven of the proposals were pending

further action, and three were inactive.
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Arlan Colton, the Chair of EPAC, reflected on the

role of the Advisory Committee in an interview with PAG

staff (Pima Association of Governments 1983c:2):

Generally we review county-wide air and water quality
plans...Federal and state laws require that we
review some topics, but other issues are examined
just because we are interested in them. EPAC may not
always have the power to act on these topics, but we
bring the information to the public. It's a forum
for environmental issues where citizens, special
interests and bureaucrats all sit down together to
examine the options available to solve problems.

Many issues are reviewed by EPAC, but the

Committee's recommendations have a greater effect, Colton

states,

..on less controversial issues than on controversial
issues. This is because controversial issues
generally involve political questions and EPAC looks
at these topics from an environmental, not a
political, standpoint.... Sometimes the Regional
Council takes our advice and sometimes they don't.
Because of political considerations and because of
the lag time between EPAC and Regional Council
meetings, issues can begin to look differently by the
time the Regional Council must make a decision.

The lack of continuity of representation by some

members of EPAC influences the ability of the Committee to

use the available information to make decisions. An issue

may be pending for several months prior to Committee action

or issues which are related to past issues which the

Committee has addressed may be presented for Committee

review; if representatives change during this time, or if

attendance is inconsistent, much of the information on which
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an objective decision may be based may be lost to one or

more representatives. Consequently, decisions by these

uninformed members may be swayed by a single presentation by

a proponent or opponent of a proposal.

Problems with the availability, consistency, and

completeness of information which is presented to EPAC were

identified at a recent EPAC meeting by several members.

This evaluation came after an EPAC recommendation was

overturned without explanation or reference by the Regional

Council. The proposed project required an amendment to the

Section 208 (Clean Water Act) Plan, and thus a review was

required by EPAC. This case study provides an example of

the problems encountered by EPAC as an independent

apolitical advisory committee.

The proposal was made by the Atlas- G1 enex

development company "..to construct, maintain, and operate

a wastewater reclamation facility at the Broadmoor Golf and

Country Club in Oro Valley" (Kushner 1983c:1). The draft

Plan Amendment proposal prepared by Dooley-Jones and

Associates, Inc., for the Atlas-Glenex company was dated 30

November 1983; the Water Quality Subcommittee was scheduled

to take action on the proposal on 22 December 1983, two days

after a public meeting on the proposed project was held in

Oro Valley. EPAC was to review the EPAC-WQS recommendation

and take action on the proposal on 6 January 1984; an

additional public hearing was to be held on January 12. The



130

Regional Council was to act on the proposal at their 25

January 1984 meeting in Tucson.

This relatively short review time became too short

when the EPAC was unable to make a decision on the project

due to inadequate information presented in the project

Amendment. Additional information needs were spelled out in

letters from Pima County Wastewater Management Department to

PAG and from PAG to Dooley-Jones and Associates, Inc., dated

21 December 1983 and 20 December 1983 respectively (Kushner

1983c:5-8).

Besides the specific inadequacies within the

Amendment proposal, EPAC members identified, at the 6

January 1984 meeting, two general issues which needed to be

addressed before acceptance of the proposal was allowed to

set a precedent for wastewater treatment facilities within

Pima County:

1) Are subregional wastewater treatment and effluent

distribution facilities operated by private entities

acceptable, especially in light of potential impacts on

groundwater? and

2) How much additional capacity within the

wastewater system are current Pima County taxpayers wlling

to support to allow population growth within the county? Is

the proposed plant cost-effective?

A special EPAC meeting was called on 13 January 1984
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to consider additional information presented by Dooley-Jones

and to prepare a final statement about the project for the

Regional Council meeting of 25 January 1984. Four

conditions to approval of the project were established.

These provisions and the results of the final EPAC vote on

the project (seven members in support with the provisions,

six opposed with the provisions, and one abstention) were

presented formally to the Regional Council at their 25

January meeting. The Council voted in favor of the project

with no provisions and with no discussion regarding the EPAC

stance.

This overturn sparked discussion of the role and the

relevance of EPAC at the 3 February 1984 EPAC meeting. The

issues which were discussed summarize the criteria for

effectiveness of the EPAC as an advisor to PAG and the

Regional Council:

1) information needs: For the Committee to make

informed assessments of the environmental and related public

interest impacts of proposed plans, programs and projects,

access to complete information is necessary. The

information should be prepared by PAG staff and/or Section

208 Plan Amendment applicants; in the case of the Atlas-

Glenex project, for example, the applicant should have been

responsible for compiling all necessary, and legally

required, information before any presentation to EPAC or

EPAC-WQS.
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2) accountability by the Regional Council to EPAC:

For the Committee to continue to operate effectively, all

members need to take the role of the Committee seriously.

This will not happen if the recommendations and expressed

concerns of EPAC members are ignored by the Regional

Council.

3) time constraints: For the recommendations of

EPAC to have maximum value and impact, the time between

presentation of a proposal to the Committee and presentation

of recommendations to the Regional Council should be long

enough to ensure a complete and accurate assessment of the

proposal, yet without so much lag time that the assessment

becomes irrelevant.

EPAC and the Public

The accountability of EPAC to the general public

comes primarily through each member's association with the

group s/he represents on the Committee. Since members are

selected by each group, the general members of the groups

have an influence on EPAC membership. The general public,

exclusive of those who belong to the established groups

chosen for representation on EPAC, are represented by

citizen and official representatives from each PAG member

jurisdiction.

The Water Quality Subcommittee of EPAC is unique in
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its open committee structure in which any interested citizen

who is able to attend meetings may become a voting member.

The other way in which the decisions and actions of

EPAC reach the public is through PAG's informational

brochures and newsletters. An annual summary of PAG's

activities identifies EPAC t s role in reviewing environmental

plans, and the "Regional Outlook," a quarterly PAG

newsletter, informs over 9,000 organizations and individuals

of the activities of PAG and EPAC (Pima Association of

Governments 1983b).

Other Citizen Advisory Committees 

Two other citizen advisory committees contribute to

water resource decision making in the Tucson basin: the

Citizens' Water Advisory Committee advises Tucson Water and

the Water Resources Coordination Committee is a forum for

discussion of a variety of water issues. A brief review of

these committees will complete the description of public

involvement through CACs in the Tucson basin.

The Citizens' Water Advisory Committee

The Citizens' Water Advisory Committee (CWAC) was

created by the City of Tucson Ordinance Number 4638, adopted

by the Mayor and Council on 25 April 1977. As established
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in Section 27-61, the functions, purposes, powers, and

duties of the CWAC are to act as the official advisory body

to City government by (a) annually reviewing the Water

System Capital Improvement Program and water revenue

requirements; (b) advising on the rate structure and on rate

adjustments for the City of Tucson Water Department; (c)

recommending annual and six-year Capital budgets for Tucson

Water; (d) reviewing long-term (i.e., twenty to thirty

years) water source and capital needs of the Water System,

with information assistance from the staff of Tucson Water;

(e) sponsoring and supporting public education programs

regarding the Water System; (f) reviewing and making

recommendations on proposed State and Federal legislation

related to water; and (g) consulting the Mayor and Council

as required regarding water resource development needs.

CWAC was formed in response to the 1976 citizen

outcry that linked water and rates issues to distrust of

governance. The formation of a government-initiated

Citizens' Water Advisory Committee addressed two sensitive

issues at once; by allowing citizen access to water resource

decision making, the faith of the community in the quality

of governance was improved. Although water rate structures

remained essentially unchanged after the recall of the City

Council members, the existence of a permanent committee of

citizen representatives made it harder for citizens to say

that their ideas about how to spend their water and tax bill
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payments were going unheeded. With this point of access

available, it became the responsibility of the citizens to

utilize their new bargaining position.

The initial task of the CWAC was to assess the

controversial rate structure of Tucson Water and propose

changes that would be acceptable to customers while still

providing adequate revenues for Capital System expenditures.

Soon after they accomplished this task, the CWAC cooperated

with Tucson Water in the development of the Mayor and

Council Water Policies which guide the actions and

expenditures of the City water utility. Since that time,

the CWAC has been involved in planning for the development

of additional sources of water for Tucson Water customers

(e.g., effluent use and groundwater from Avra Valley), and

in the regular reviews of Tucson Water's plans, programs,

projects, and financing strategies.

According to the Chair of CWAC, Gerald Matlock, the

relationship between the Committee and Tucson Water is

informal and generally productive. The CWAC meets with

Tucson Water staff regularly. The agenda of these meetings

is set by staff and follows a regular pattern of reviews

which corresponds with the annual budgeting process of

Tucson Water. For example, in Fiscal Year 1979-1980, the

September CWAC meeting was dedicated to recommending a rate

consultant, October to a review of the Water Policies,
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November to the public information program, December to the

six-year Capital Improvement program and assumptions behind

the program, January to revenue requirements, and February

to rate schedules and other financing methods (Tucson Water

1979). Subsequent years have followed a similar schedule

with occasional extra subcommittee meetings to address

pressing water issues.

The relationship between the CWAC and the Mayor and

Council is quite different, however. According to Matlock,

the only meetings which the Mayor and Council and the CWAC

both attend are those which the CWAC arranges and those at

which attendance is required by both entities, such as

public hearings on rate structures. This lack of direct

correspondence has led to an adversarial relationship where

the Mayor and Council have tended to view the CWAC as staff,

simply using the Committee as a buffer from unfavorable

opinions of citizens regarding the water rates structure.

Finally, the CWAC receives no resources from the

City; this puts the Committee in the position of totally

depending on Tucson Water staff and City-hired rate

consultants to assist them in their assessments of the Water

System.

The membership of the CWAC is discussed in Section

27-62 of Ordinance 4638. The CWAC is composed of fifteen

volunteer members; the Mayor and each Councilperson appoint

one member each and the City Manager nominates eight members
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which are then approved by the Mayor and Council. Each

appointed member serves a term coterminous with that of the

appointing elected official; the other members serve

alternating three-year terms.

The relationship of the CWAC to the general public

is primarily symbolic. Although the formation of the CWAC

was accompanied by expressed desires of the citizenry to be

more involved in decision making regarding water rates, the

general public interest in this topic (as witnessed by

public involvement with the CWAC) has declined over time.

According to Matlock, very few people attend the annual

public meetings to discuss rate increases and structures; a

newspaper account of one of these meetings, on 22 February

1984, identified only two attendees from the public

(Burchell/Arizona Daily Star 1984). One of the attendees

contended that water rates were not high enough to encourage

conservation, which Matlock characterized as an opinion

expressed consistently at these meetings.

Other public contact with the CWAC comes in the form

of Tucson Water's public information programs, which the

CWAC evaluates annually. The role of the CWAC in these

programs is, again, rather symbolic; Tucson Water employs

paid staff who have been responsible for developing and

implementing the program in the past.
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The Water Resources Coordination Committee

The Water Resources Coordination Committee (WRCC)

was initially established in 1978 as an advisory group to

the U.S. Army Corps of Engineers to cooperate with them in

the Tucson Urban Study. The Study coincided with the Papago

Indian suit against basin water users; the Committee

provided a forum for the resolution of an out-of-court

settlement, which was promulgated as the Southern Arizona

Water Rights Settlement Act of December 1982. The WRCC's

work with the Corps ended in October 1981; WRCC members

decided, at that time, to continue as an independent

Committee.

According to an October 1983 WRCC statement, the

purpose of the Committee is:

..to maintain a united front on issues surrounding
the Central Arizona Project and the settlement of the
Papago Indian Tribe's water rights claims, to provide
technical input and a review function to other
entities on water related issues, and to provide a
forum for discussion, mutual information, and
appropriate action among the area's water user
interests (Water Resources Coordination Committee
1983).

The goal of the WRCC is "..to develop a fair and

reasonable water resources plan which will satisfy the

present and future needs of eastern Pima County." Basin

goals include reducing and eventually eliminating

groundwater overdraft; maximizing water resources available

to eastern Pima County by promoting water conservation,
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groundwater recharge, CAP imports, and effluent use;

developing and promoting physical, legal, and institutional

strategies for water management that ensure efficient,

equitable, and flexible water use patterns for the future;

and maximizing federal aid to minimize local costs of water

projects (Johnson 1983).

The WRCC serves in an advisory capacity to all basin

water-using entities which are represented in the WRCC

membership; Committee recommendations have also gone to the

Director of the Arizona Department of Water Resources, the

Governor of Arizona, and the U.S. Secretary of the Interior.

The following entities have a self-appointed member

representing them on the WRCC: Anamax Mining Company, ASARCO

Incorporated, Avra Canal Company, Avra Valley Irrigation

District, Cortaro-Marana Irrigation District, Davis-Monthan

Air Force Base, Duval Corporation, Farmers Investment

Corporation, Papago Tribe, Pima County Wastewater Management

Department, Tucson Electric Power Company, Tucson Water,

University of Arizona, U.S. Bureau of Indian Affairs, Papago

allottees, ADWR Tucson Active Management Area, U.S. Army

Corps of Engineers, and a private citizen representative.

With the exception of the last five members on the list, all

entities share in the administrative costs associated with

the WRCC. At the present time, a representative from U.S.

Congressman Morris K. Udall's office is serving as Chairman
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of the WRCC (Water Resources Coordination Committee 1983).

According to WRCC administrator Freda Johnson

(1983):

...a unique characteristic of the organization of the
Committee involves the informal character with which
it operates. Each member represents the views of
their respective entities, but not the ultimate
decision-making authority in several cases.

The informal Committee situation allows members to

discuss one another's technical and political viewpoints

without having to commit themselves to a formal stance.

Assuming that Committee members are accountable to the

entities which they represent, the Committee provides the

potential for exchange of information and improved

understanding among represented interests.

However, the lack of authority of many members

within their organizations prevents the Committee from

coming to a final resolution on issues; information may be

presented, alternatives may be generated, but resolution

must come from outside the WRCC, within each of the member

organizations.

In summary, the WRCC has the potential to operate as

an educational tool for members and for the entities which

they represent. The ability of the WRCC to take action on

issues depends on authority vested in each member within the

entities they represent and on the ability of each entity to

follow recommendations of WRCC members.



CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

This section of the document has three functions:

1) to summarize the opportunities and constraints of

policy and of planning in relationship to public involvement

as represented on water resource citizen advisory committees

in the Tucson basin.

2) to raise questions about the nature of water

resource policy making in the Tucson basin as it addresses

(or does not address) issues which affect the availability

of water for all uses in the present; and to raise some

issues for the future.

3) to offer recommendations for increasing the

ability of citizens in the Tucson basin to influence the

decision making process related to water.

This section is arranged parallel to the arrangement

of the preceding chapters; policy will be addressed first,

then planning, and finally, public involvement.

Policy: The Framework for Planning 

The potential for sound and equitable water resource

planning lies in the translation of existing policy

statements. Federal and state-level policies governing

141
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water quantity and water quality in the basin provide for

monitoring and continued planning, and for enforcement

against polluters and wasteful water users. Local water

policies have begun to address basin-specific issues, most

notably through requiring the testing and protection of

water supply wells and sewage systems. The general

guidelines are in place; continued basin-specific

interpretation and rigorous enforcement are the next steps

towards protection and wise use of Tucson basin water

supplies.

The primary constraints which existing policies

place on effective water resource planning stem from their

basis in politics, rather than in hydrology. Water is

treated not as a dynamic, natural resource available for all

to use and vulnerable to all misuses, but instead as a

resource that may be divided up among competing users, used

as they see fit, and protected or cleaned up only as

required by other users. The political divisions between

quality and quantity of water, between federal, state, and

local regulation of water, and between water users and uses

have not historically responded to the natural parameters of

water in the Tucson basin. As new sources of water, (i.e.,

Central Arizona Project water, effluent, and recharge of

runoff) are added to the existing groundwater source,

institutional constraints to integrated water resource

management will be compounded.
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The designation in the Groundwater Management Act of

Active Management Areas which follow hydrological boundaries

was the first step towards closing this political-

hydrological chasm. This legislation carries the potential

to match water use to water quality, water use to water

availability, and water use to land use. However, the Act

and other legislation leaves a few questions which are

political, institutional, and technical open to

interpretation:

1) What uses should receive priority use of

groundwater? Current patterns of institutional control of

the various sources do not necessarily promote an effective

match between use and quality. For example, the City of

Tucson Water Department is contracting for Central Arizona

Project water, which is more expensive and of poorer quality

than groundwater, for serving basin-wide drinking water

needs, while the mines continue to pump cheap, clean

groundwater for use in milling operations. The legal and

institutional constraints to efficient water utilization

within the basin have been the topic of at least two

University of Arizona research proposals; SAWARA has formed

a committee to assess the legal and institutional challenges

in preparation for the signing of the CAP subcontracts. The

results of these efforts may begin to address some of the

complexities of water resource planning in a multiple-input



144

system.

2) Should land use decisions be based explicitly and

primarily on water availability? Currently, land use

decisions in the Tucson basin favor industrial, commercial,

and residential growth in water consumption; although water

has not been a constraint to growth in the past, the

location of water distribution and sewerage systems have

affected land use patterns. The service area and well

location rules established requisite to the Groundwater

Management Act have some potential to affect future growth

patterns, depending on how they are administered. The

relationship between land use and water use is clearly

stated in at least one planning document (i.e., the PAG 208

plan); the question for the future is whether land use

decisions will be made with respect for water resource

limitations and with explicit consideration of cumulative,

long-range impacts on water quality and water availability.

3) What are the costs and benefits of local control

of water resource planning? Historically, federal water

policy has provided incentives and requirements for state

and local water policy, especially with regard to water

quality and water pollution. Because of its necessarily

broad nature, federal policy has some shortcomings, however;

while endeavoring to protect the public water resource in

the general sense, broad policy statements must not preclude

basin-specific interpretation.
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State and local interpretations of water policy

therefore, probably have the greater impact on the local

water situation. In the Tucson basin, where the sole source

of water is the underground aquifer, federal water standards

require interpretation to make them implementable from an

institutional and a technical/hydrological perpective. This

interpretation takes place in all water resource management

agencies, as well as in the realm of local elected

officials. Water, its use and protection, is but one

consideration in the local public policy making process; the

priority which these resource considerations assume depends

on federal requirements which govern water use, local

perceptions of the relationship of water to other issues,

and plans proposed by water agency staff and/or the public.

Decentralization of resource policy making and planning

shifts the weight of decision making towards the local

level, which allows for more direct accountability to local

hydrological and political influences, more direct

participation by concerned citizens, and more potential

conflict in decision making.

Because of the shift towards local level decision

making, the role of local citizen advisory committees in

affecting water resource policy is of growing concern.

Policy making, in all its stages, has formal and informal

components. To make the entire process more conducive to
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citizen participation requires a simulataneous trend towards

making assumptions in all stages of the policy making or

planning process more explicit. With effective citizen

participation, decision making includes a wider range of

considerations, and actions require explicit evaluation and

justification. Formalizing, or opening up, the planning

process redistributes the power to make decisions among a

wider realm of interests and, therefore, requires those who

currently have full prerogative over the process to

surrender some of their control.

In evaluating the openness and effectiveness of a

planning process from a policy point of view, the existence

of the following components within the formal policy

statement improves the policy statement: (a) explicit

measurement of costs and benefits of proposed projects,

programs, or plans; (b) the potential for periodic

evaluation and adjustment of policy actions; (c)

consideration of the hydrological, as well as the political,

parameters of water resource planning; and (d)

representation of many public and private interests from the

initial stages of establishing assumptions through the

practical implementation of planning decisions.

The primary piece of legislation governing water use

in the Tucson basin is the Arizona Groundwater Management

Act of 1980. The problems with implementation of the Act

include a lack of scientific basis for plan requirements,
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and a lack of agency authority to match water type to water

use.

The lack of politically unbiased (i.e., purely

scientific) knowledge among planners and decision makers

results from two situations: (a) the separation of

allocation and quality parameters, with the former

emphasizing political influences on decision making and the

latter receiving the primary scientific/technical emphasis;

and (b) the uncertainty associated with the groundwater

resource due to a lack of verifiable data. The Groundwater

Management Act has attempted to remedy the dirth of data by

requiring monitoring of groundwater demand, use, and supply.

However, the safe yield goal may be vulnerable because of

the very political safeguards which make its attainment

politically feasible. Although the goal of safe yield

through mutual conservation is ideologically appealing, the

timeline for acheivement requires few tough political

decisions about allocation efficiency or redistribution

until the distant future. The classic incrementalism of the

Act and associated Management Plans, reinforced by the

relative disemphasis of scientific knowledge within the

agency and its advisory council, could result in decisions

which postpone real conservation measures indefinitely. In

other words, acting in a "reasonable" political manner could

undermine the underlying resource-related limitations on
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water use and supply.

The tension between the technical and political

parameters of water resource planning in the Tucson basin is

currently reinforced by the separation of quantity and

quality management agencies. The Arizona Department of

Water Resources is currently the most powerful water

resource planning agency in the Tucson basin; however, the

ADWR was given guarded authority to manage groundwater

resources in the 1980 Groundwater Management Act. Although

the spirit of the Act implies a strong rational approach to

the conservation and management of groundwater resources,

safeguards are built in to temper the centralized control of

a single agency or director. The nonseverability clause,

the rule-making procedures, and the plan review and

implementation process are examples of checks on ADWR's

authority. Additionally, the governing power of ADWR is

limited to groundwater; other sources of water available to

Tucson basin water users must be conjunctively managed with

other federal, state, regional, and local agencies.

At present, coordination among water users is

limited to informal coercion and piecemeal agreements. CAP

water is administered through the tri-county CAWCD and

agreements between the federal government and local

subcontractors; constraints on CAP contracts exempt any

entity which does not wish to purchase CAP water from

sharing the high costs associated with this imported supply
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and reduce the incentive for recharge which might have

spillover benefits to those who refuse to share the costs.

Effluent use is controlled by the City of Tucson Water

Department and agreements with local purchasers and the

Indian Tribes; again, the costs of delivery of effluent have

caused this type of water to be limited primarily to private

uses (i.e., golf courses) rather than public uses (i.e.,

city parks). Effluent delivery costs have also provided

incentive for subregional, private wastewater treatment

facilities near turfed sites which require irrigation (i.e.,

the Atlas-Glenex dispute in Chapter Four of this document).

Finally, groundwater continues to be the cheapest and

cleanest source of water and is, therefore, the water of

choice for all users. Any entity with control of a well

affects the management of this water source.

Both authority and access to decision making are

limited to the few whose interests have been formally

recognized because of their historical precedence or

economic influence. The ability for new and/or diffuse

concerns, as represented by environmental or neighborhood

groups, to be integrated into decisions is problematic.

While the separation of water quality and water quantity

decision making may not be most efficient from a

scientific/hydrological point of view, it does allow a

broader scope of citizen access to the plan implementation
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process.

Plannina: Analytical and Creative Problem Solving

The role of planning in relation to policy making is

both reactive and directive. The activities of planning are

prescribed and funded by policy actions; however, once

planning is initiated, analysis leads to the proposal of

alternative actions which may, in turn, suggest the need for

new or refined policy guidelines. The depth of analysis

which planning applies to an issue allows for evaluation of

the assumptions made in policy statements; if planning is to

be effective, policy makers must be sensitive and responsive

to the findings and suggestions of planning processes.

The role of planning and the planning agency in

relation to citizen participation depends on the ability of

the agency to adapt to new and diffuse inputs to the

planning process. Opening up the planning process to

include more viewpoints requires time and energy from agency

staff; attempts to integrate diverse interests may result in

conflict. However, it is a misconception to assume that

integrating citizen participation into planning produces

less efficient or less effective plans. Although the

analysis of issues and the proposal of alternatives may

require more time according to the number of inputs and the

amount of conflict, implementation of plans, especially
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plans that address complex or controversial issues, will be

streamlined if potential blocks are recognized and addressed

in the initial planning stages. Additionally, planning that

explores multiple viewpoints may disclose, or even

encourage, common grounds among diverse interests. With

discontinuity in administrative leadership, a plan which

encourages continuity among affected interests may withstand

the effects of time better than one which depends on rigid

administrative enforcement. The amount of conflict, then,

may be a simple indicator of the openness of the decision

making process. On the other hand, Langton (1980:62)

concludes that "...(c)onflict, debate and discussion lead to

understanding and recognition of various shared interests."

The potential effect of a citizens advisory

committee on decisions and on decision making processes may

be explicit or implicit. Formal integration of concerns or

alternatives expressed by members of a CAC may have a

substantive effect on decisions; these effects may be easier

to measure than implicit effects, which may be just as

prevalent. The mere existence of an additional evaluation

procedure may cause agency staff to take their analysis more

seriously and to further analyze their decisions and

decision processes for impacts on the general public,

including monetary, environmental, and access-related

impacts. The effects of this implicit accountability

structure are difficult to measure but should not go
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unconsidered.

The two primary water resource planning agencies in

the Tucson basin provide an interesting comparison of power-

sharing between agency staff and the public as represented

by CACs.

Although it was conceived as an independent and

objective planning agency, Pima Association of Governments

actually has little decision making autonomy. The rational,

scientific approaches of staff could potentially benefit

from the technical advisory review which the Environmental

Planning Advisory Committee provides. However, the

"objective" decision making process of PAG never really

breaks free from political influences. PAG depends

increasingly on funding from local officials for its

continued operation as federal funding levels for water

quality planning decline; staff must constantly temper their

analyses and recommendations to respond to existing local

power structures. Although EPAC represents a range of

environmental and technical expertise, members must base

their decisions on information and alternatives generated by

PAG staff and by other local agencies; biases and

assumptions inherent in this information are not explicitly

analyzed in the EPAC setting. Issues are approached at a

technical level at EPAC meetings; controversial or political

issues, such as those dealing with growth or equity, are
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ignored or avoided during presentations to EPAC on the

pretense that EPAC is a technical (as opposed to political)

advisory committee. Finally, the water quality decision

making process in which PAG is involved contains many levels

of review; although proposals are initially routed through

EPAC, the PAG Regional Council has primary review authority

and other agencies have authority for implementation.

The relationship between EPAC, PAG, and the Regional

Council is currently being evaluated by EPAC members.

Although members do not expect all of their recommendations

to be heeded, members so consider that their concerns should

be explicitly reviewed and addressed by the Regional Council

in a public forum. By failing to address issues publicly,

the Regional Council is not explicit in expressing

assumptions, values, and trade-offs. This breach of public

accountability reduces the entire EPAC process to an

exercise in formal cooptation, where decision making

authority is shared only symbolically and concerns about

technical, hydrological, and social issues are addressed

only when they support the decisions of the elite.

The lines of authority between local and state-level

control within ADWR are still being confirmed. The ultimate

power allocated to the Groundwater Users Advisory Council in

the Tucson Active Management Area rests on this

confirmation. While the TAMA staff may desire to share

decision making with the GUAC, their ability to do so
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depends, in part, on the autonomy granted the TAMA staff by

the State-level ADWR Director's office.

The potential of the GUAC to influence planning in

the Tucson basin is heightened because of the representation

on the Council. Members are politically astute and

experienced in the practicalities of water resource

allocation. The GUAC is recognized by the TAMA staff as

having familiarity with the local political power structure;

this knowledge is tapped through formal and informal

discussions of the range of potentially controversial

issues, including those of equity and growth. While not

explicitly stated, the stands of Council members on these

issues are made clear by association; members represent a

blend of popular and powerful interests. The members of the

GUAC have a strong common ground, therefore, and are

measured "successful" in acheiving unified committee

direction on issues.

Proposed policies and plans have a strong potential

for implementation because of the combination of unified

local support and authority. The primary limitation to the

potential effectiveness of TAMA plans in reaching the

desired goal of safe yield comes from a lack of scientific

knowledge about the groundwater resource.
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Public Involvement: Activism and Education

Effective citizen participation has two thrusts:

activism and education. Ideally, these two complement one

another, with education acting as a motivating force for

activism, and activism spawning the desire for more

knowledge about issues.

Depending on the issue, the active thrust of citizen

participation may take many forms, ranging from a general

public forum, such as a ballot initiative or a public

meeting, to a representative forum, such as a task force or

a citizens advisory committee. The effectiveness of citizen

participation depends on matching form to action necessary.

Part of this match relies on initiating citizen

participation at an early stage in the policy making, or

planning, process; the form of citizen participation action

also depends on the reasons why citizen participation is

initiated.

Presently in the Tucson basin, most formal advisory

committees have been government-initiated and government-

run. The two exceptions are SAWARA and the WRCC, whose

members promote favored plans, policies, and programs to a

number of different agencies and whose members are also

involved in research and education. SAWARA has strong

political underpinnings, while the WRCC has become somewhat

more technical since its separation from the U.S. Army Corps
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of Engineers.

Assuming that the goal of citizen participation is

to encourage informed public opinion and participation in

the resource planning process, the missing link within the

water-related government-initiated citizen participation

programs in the Tucson basin is that between education and

activism. While all the major water-planning agencies in

the basin are involved in some sort of public education

effort, the task of educating the public about controversial

resource-related issues, namely growth and equity, is

effectively side-stepped. The only members of the public

which have access to the information leading to the

assumptions about the relationship of these issues to water

resource decisions are those who are active in CACs.

PAG is not currently in the habit of explicitly

volunteering information about underlying assumptions. The

formal public review process at EPAC does not include the

generation of alternative plans by EPAC or the presentation

of qualitative and quantitative benefit-cost assessments by

PAG staff. The pattern, instead, is for the water quality

agency which is proposing a plan/project/program to present

a single option for EPAC approval or disapproval; in

essence, EPAC is given the same limited prerogative over

water quality decision making as is the general public. The

technical expertise of EPAC members and the time which

members spend informing themselves about issues are often
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overlooked by PAG policy makers.

The informal interactions between the TAMA and

representatives of the public may be the forum in the Tucson

basin where the expertise of citizens is most widely applied

to the planning process by agency administrators. TAMA

staff have consistently made efforts to include members of

the public in establishing planning assumptions and

generating alternative assumptions. The openness of the

TAMA planning process is limited by the discretion and the

authority of the State-level ADWR policy; this unique effort

has recieved no incentives from the Groundwater Management

Act or from State-level precedents.

The ability of the general public to influence the

formal public institutions (i.e., the citizens advisory

committees) of the two primary water resource planning

agencies in the Tucson basin seems to be inversely related

to the ability of the advisory committee to influence agency

actions. There are three factors at work here: (a)

Selznick's theory of formal and informal agency power-

sharing, or cooptation; (b) the structure and emphasis of

the formal advisory committee; and (c) the history and

evolution of public influence on water resource decision

making in the Tucson basin.

As Selznick summarizes, the level of formality which

an agency adopts in interacting with extra-agency influences
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is generally opposite to the level of effective power-

sharing. PAG, with little authority of its own, has little

to share; EPAC, although it represents a formal attempt to

involve diverse interests in decision making, has little

influence over substantive water quality decisions in the

basin. On the other hand, the TAMA encourages a range of

diverse formal and informal public interactions related to

the First Management Plan; by broadening the effective

public input into the Plan, the TAMA reinforces the

authority vested in that agency by the Act and encourages

the trend toward decentralization of State-level authority

toward the local level.

EPAC, as a "technical" advisory committee, is

effectively formally removed from decisions which have

political overtones. While EPAC may be successful in

formalizing the environmental and technical considerations

of proposed plans, programs, and projects, the Committee is

prevented from formally addressing implicit planning

assumptions which affect the social and environmental health

of the Tucson basin. The relationshipbetween land use and

water use, population growth and water use, and industrial

policy and water use are explicitly stated in the 208 Water

Quality Plan as issues of import to the water quality

planning process; however, these relationships, central to

the entire planning process, are largely removed from

consideration by EPAC. This is in direct opposition to
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democratic planning principles as related by Rousseau (19--

:36): "Technical experts play an essential role in designing

means to specific ends. However, in the selection of ends,

the people are the experts by the democratic definition of

the public welfare." Since EPAC is the only consistent and

informed representative of the public interest in water

quality planning in the Tucson basin, it seems critical that

their mission be broadened to include consideration and

evaluation of the political, as well as the technical,

aspects of water quality decision making.

The GUAC, with its overriding political emphasis,

could benefit by some balance of technical understanding, to

bring decisions about water supplies into the realm of

resource realities. Decisions about allocation and growth

in the various water-using sectors would be validated if

based on explicit recognition of the interaction between

water users, the mutual dependence on a single primary water

supply, and the synergistic, as well as individual, affects

of water demand from the various users.

Finally, the importance of considering the evolution

of public influence on water resource decision making in the

Tucson basin cannot be underestimated. The strong stand of

the public in recalling City Council mambers, the media

emphasis on water resource planning and decision making

processes, and the growing political activism of local
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citizen groups are bound to influence the direction of water

resource planning and the success of plan implementation.

As authority for decision making and fiscal responsibility

for implementation moves toward the local level, the

influence of the citizens who are active in the local water

resource planning process will continue to grow. The

actions which these citizens take toward improving public

awareness of political, as well as technical and practical,

aspects of water resource decisions to all sectors of the

public, and toward improving the accountability of all water

resource agencies in all stages of decision making, could

immeasurably impact the direction of basin-wide water

resource policy.

The water resource issues of the future in the

Tucson basin will be issues which require trade-offs among

water users, trade-offs about the quality of water within

the basin, and trade-offs between present and future demands

on water resources. Absent an overarching water policy to

direct water resource decision making in the basin, the

cumulative impact of multiple decisions will need to be

monitored and evaluated for their impacts. Cooperation

among all water users and water planners will be necessary

to accomplish this monumental task in the face of decreasing

funding for resource-related planning. The fundamental

relationship between water and quality of life in the desert

environment in the Tucson basin cannot be overlooked in the
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rush to accommodate and encourage any and all water uses.

The continuance of the human community depends on water, and

depends on a human understanding of the political and the

technical aspects of water resource planning.
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