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ABSTRACT

Passage of Arizona Revised Statute 45-513 in May 1973 required

the Arizona Water Commission to evaluate and determine the adequacy of

the water supply of proposed subdivisions. The majority of new subdivi-

sions in Arizona utilize ground water as a source of supply. The

adequacy of a development's water supply is determined according to four

types of criteria.	 The water supply must be adequate in quantity,

quality, and dependability; in addition, a valid legal right to use the

water must exist.

An analysis of the administration of the statute reveals that

the Arizona Water Commission's requirements for compliance with the law

are an effective regulatory process for large developments with less

than adequate water supplies. Since the law is only advisory, the

effects of the Commission's decisions on the consumer are more limited.

In addition, information generated by the Commission is often not con-

sidered by the counties during local subdivision approval. A prerequi-

site to the successful application of Commission decisions is the

adoption of rules and regulations by Arizona counties to allow for the

consideration of the adequacy of the water supply during the subdivision

approval process.

viii



CHAPTER 1

INTRODUCTION

Scarce water resources and increased population pressures have

created numerous water regulation and management problems in Arizona.

Generally, the institutions in Arizona charged with managing water

resources are most interested in providing a continued supply. "The

real problem of conservation and the function of planning are to

identify those aspects of the resource which would be depleted if the

economic forces were allowed to operate unhampered" (Mann 1963, p. 7).

One economic force in Arizona is land development. The use of water

supply as a criterion for subdivision regulation and approval in Arizona

is the subject of this study.

In Arizona, the problems and accompanying need to regulate sub-

division land development by water supply requirements are the result of

three factors which affect the water and land development. Each is a

major issue in Arizona and the combination of the three warrants govern-

ment evaluation of subdivision water supplies. Government evaluation of

subdivision water supplies at the State level is accomplished by the

Arizona Water Commission's administration of Arizona Revised Statute

(ARS) 45-513 (see Appendix A). This thesis will examine the effect of

the three factors on land development and the administration of

ARS 45-513 by the Arizona Water Commission. The factors are:

1
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1) intervention in water resources by governments; 2) the need to pro-

tect the consumer from land fraud; and 3) the uncertainties inherent in

the physical and legal status of Arizona's ground-water supply.

The Role of Government Intervention 

Because of man's dependence on an adequate water supply, the

need to assure the public that this resource will be available on demand

is recognized. Public water projects and government development of

large, public water supplies represent intervention into the private

market to provide goods and services, and has been accepted by private

enterprise interests since it involves a sector of the economy that is

unprofitable to private industry.

Government regulation of subdivision land development represents

a different type of intervention. Regulation of roads, public services,

sales practices, and utilities for new subdivisions has a direct impact

on the development industry. The often unstated goal of regulation to

plan growth has met with resistance by those industries and individuals

who profit from development (Kenny 1964, p. 140). Nevertheless, state

and local institutions are increasingly passing legislation to regulate

the subdivision industry; legislation which often makes it unprofitable

to subdivide (Whisamore 1977).

In the southwest, government intervention to regulate water

supply is necessary because of increased population pressure on the

limited water supply. In a study of the southwest environment, Vlachos

(1974, p. 17) concludes:
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Water management can be an important means of controlling,
coordinating and allocating the existing and future rights to
the use of water, and thus offers the opportunity for the
achievement of larger goals of a social policy for concentrated
land development. Rather than land control, which is most
often met with stiff resistance, water control and a policy of
growth through water management can be an effective mechanism
for regulating future growth.

The role this mechanism has played in the control of development and

growth in the United States to date is reflected in the numerous rules

and regulations applying to water and sewer services (Hayes 1972, p. 23).

While credit is given to other factors, such as the regulation of

transportation facilities to control land development, it is emphasized

that the "provision of sewage and water utilities are key factors in

determining the extent and types of private building in all communities"

(Coughlin 1963, p. 460). A study of the relationship between housing

and water resources concludes that the provision of water and sewer

services has been a major factor in the location of new development in

Arizona (Bhotiwihok and Hanemann 1972, pp. 96-97). The authors summarize

the role of state government in regulating development through water

services (Bhotiwihok and Hanemann 1972, p. 148):

The striking feature of water resources management unlike other
aspects of urban planning, such as education, transport, or
zoning, is the strength of state governments' control over the
decisions of local governments. With water supply, the state
governments intervened long ago and gave themselves the power to
control the formation and operation of water systems in order to
protect public health.

While the above discussion applies to water and sewer services, the need

to protect the public acts as a transition from rules and regulations

governing these services to the use of water supply evaluation in the

subdivision review and approval process.
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Land Fraud in Arizona 

The role of government in the protection of the public is the

second factor that necessitates government use of water supply in the

subdivision approval process. The sunbelt states have faced increased

development and an inward migration since the end of World War II. Land

sales rank nationally as an important problem that faces consumer pro-

tection agencies. Specifically in Arizona, a study by the Arizona

Legislative Council (1975, p. 1) identifies the major consumer problems

associated with land development as subdivisions in the unincorporated

areas of the State, which are referred to as remote subdivisions.

In the period from 1959 to the recession of the early 1970's,

subdivision activity was at its greatest. Eighty-three percent of the

total acreage and the associated lots have been developed since that

time (Office of Economic Planning and Development 1975, p. ii). A study

by the State Planning Office concludes that while the State has suffi-

cient land to meet proposed and projected subdivision needs to the year

2000 development activity is taking place in areas with water supply

problems (Office of Economic Planning and Development 1975, pp. 37-38).

The selling of unimproved lots is a problem that goes beyond the

provision of an adequate water supply. National attention has focused

on the Arizona land fraud problem. One Arizona hydrologist had likened

the sales tactics of today's large development corporations to those of

the 1920's; at that time scandalous real estate developers offered free

meals to bait prospective buyers into participating in developments in

South Texas and Southern Florida (Halpenny 1971). The buyer's problems



are further complicated by the large costs incurred by the developer for

promotional fees and sales commissions. To obtain the capital needed to

continue operation, Arizona developers often sell the mortgages on

already sold lots. Consequently, when a buyer has fully paid for his

lot, he may be unable to obtain the title to the land (Arizona Legisla-

tive Council 1975, pp. 6-7).

As subdivision land development boomed in the 1960's, federal,

state, and local government agencies were deluged with complaints about

Arizona's remote subdivisions. Politically, the subject of land fraud

began to receive long overdue attention. In the early 1970's, the

administration of the State Real Estate Department changed and it was

felt that the department would begin to take a harder look at land

development in the State (Altenstadter 1977). In 1972, Arizona passed

enabling legislation for the counties. The legislation gave the county

board of supervisors the power to regulate the subdivision of land

within their jurisdiction (Arizona Revised Statutes [ARS] 11-806.02).

While most counties had subdivision regulations at that time, those that

did not adopted them, and many began a process of strengthening their

regulations.

As buyers and consumer protection groups became more sophisti-

cated and vocal, concern was expressed about environmental problems

relating to land development in the State. In many cases, developers

had bulldozed areas, destroying the natural vegetation and creating

erosion problems (Brown and Rich 1975, p. 4). Impacts on or due to the

hydrology of the area include problems dealing with drainage, change in
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quality of neighboring streams, sanitary facilities, and the adequate

provision of a water supply to the area's residents. In a study of

these environmental concerns in Arizona, the State Planning Office

states: "Human life depends upon a clean, safe, reliable source of

water. In the semi-arid environment of Arizona, water availability

cannot be taken for granted, and land use is often limited by the

quality and quantity of water supplies" (Brown and Rich 1975, p. 29).

Concern for the provision of an adequate water supply was

expressed by the Sedona Red Rock Taxpayers Association, who supported

the proposed Yavapai County Zoning regulations dealing with the manda-

tory provision of a sufficient water supply. The Association was also

concerned that "those developers, who would sell lots without water to

land hungry people in Eastern cities, will oppose these requirements"

(Sears 1972). These views were expressed in correspondence between the

Association and the Arizona Water Commission and reflect the desire of a

number of local citizen groups that the Water Commission intervene to

protect the public interest (Eagleton 1971).

The Arizona Water Commission (AWC), the principal water planning

and investigating agency, was eager to serve the State. The AWC staff

felt that, by evaluating water supply problems in areas under develop-

ment, not only would the buyer be protected but the AWC would become

more familiar with the State's water resources and associated problems

(Steiner 1971b). While the assignment would be a new and controversial

one for the AWC, it was indicative of the increasing attention that
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government agencies were paying toward land development problems. The

situation is best summarized by the Chief Hydrologist of the AWC

(Briggs 1975d):

Arizona has long been a haven for the less than scrupulous land
developers and their imaginative schemes. One of the concerns
with such land sales was, and is, the availability of water.
Developments offering fabulous views, wonderful climate, and
unsurpassed investment potential often were less than crystal
clear about the potential for a water supply.

Arizona Water Resources and Law 

Government intervention into water resources development and

planning aided the agencies whose task it was to protect the consumer

from inadequate subdivision water supplies. The uncertainty of pro-

viding an adequate water supply to subdivisions is further complicated

by both the physical and legal problems that exist with the ground-water

resources of Arizona.

Water Resources

Arizona depends upon both surface and ground-water resources for

its supply. Surface water accounts for approximately 40% of the State's

withdrawals; ground-water resources make up the remaining 60% (Arizona

Water Commission [AWC] 1975a, pp. 1-2). Surface water is highly depen-

dent upon precipitation within the state and is, therefore, often vari-

able. Eighty-six percent of the surface water is used in Yuma and

Maricopa Counties. Thus, it cannot be considered a dependable future

source for all areas of the State. In addition, the Arizona Water

Commission (1975a, p. 9) concludes: "Most of the natural surface water

in Arizona has been developed, and with the exceptions of those supplies
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which will be developed as part of the Central Arizona Project (CAP), no

additional major developments are presently foreseeable." The CAP and

proposed increased diversions along the Colorado River will allow

Arizona to utilize the already alloted 2.8 million acre-feet of the

river. While CAP water will undoubtedly increase the State's surface-

water supplies, owing to the uncertainties with the CAP, the State at

this time does not consider possible project water as an adequate future

supply for a subdivision (Briggs 1977a). Therefore, new subdivisions

(with a few exceptions) are entirely dependent upon ground-water

resources.

Ground water occurs in basins distributed throughout the state.

Three ground-water regions in the State, as depicted in Figure 1, are

delineated based on surface characteristics (Peirce 1976, p. 2):

1. The northeastern half is the Plateau region, bounded on the

south and west by the Mogollon Rim.

2. The southwestern half is the Basin and Range region, including

over 75% of the population.

3. The Central Highlands (or Transition Zone) is the relatively

narrow, northwest trending Central Mountain region which is con-

sidered by some to be more basin/range-like than plateau.

These physiographic provinces, as Peirce (1976, p. 2) states, "have

exert[ed] a fundamental control on population distribution. The enhanced

physical features of the Basin and Range Province have concentrated the

population there for years and [it] is the area of the largest growth in

the state." This region is where domestic water supplies can best be
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Figure 1. Arizona Water Provinces. -- Source: Arizona Water Commission
(1975b).
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developed; however, only a small portion of the Basin and Range Province

is suitable for such development. The Central Highlands cannot promise

an adequate water supply due to problems of already appropriated surface

water. The Plateau Region has only a few areas that would have an ade-

quate supply (AWC 1975a, p. 12). Problems in the Plateau Region are

often the result of the great depth to water and a historical dependence

on surface water (Peirce 1976, p. 2). With respect to the spatial

distribution of ground-water resources, the Arizona Water Commission

(1975a, p. 9) concludes:

Although Arizona's groundwater reserves in storage are large
in aggregate, there are many limiting factors to their utiliza-
tion as supplies. Most of the water is stored in separate
basins which are spread from the Mexican border to Lake Mead.
As only some five percent of this land area is developed, full
utilization of the stored groundwater would require periodic
movement of groundwater consumers into underdeveloped basins or
the construction of a vast groundwater collection and distribu-
tion system. The full utilization of this resource is further
reduced as about ten percent of the water is unusable as pumped
due to quality considerations and only forty percent of it
underlies deeded land which can be developed by private land
owners. Large depths to water and/or low well yields further
reduce the potential for developing viable groundwater supplies
in many areas.

In Arizona, the total ground-water reserves cannot be viewed as a

lump sum available on demand to subdivision developers. The lack of

adequate quantity in some regions, poor quality in others, and the

economic consideration to develop the resource are additional factors

that necessitate government evaluation of the hydrologic water supply of

a subdivision.
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Arizona Water Law

Finally, in an examination of the legal structure of Arizona

water rights, it is necessary to identify those aspects that have an

effect on subdivision land development. Water law in Arizona is a pro-

duct of legislative acts and a history of judicial interpretation of the

ground-water laws of the State. The major distinction between surface

water and ground water is the application of the doctrine of prior

appropriation.

Western water law has relied on the doctrine of prior appropria-

tion since the first movement of early settlers into California. With

water scarce in the arid west, prospectors were quick to invent the idea

of "first in time, first in right." Lacking information about ground

water, the first water laws adopted in 1864 by the Arizona Territorial

Legislature applied the doctrine of prior appropriation only to streams

and irrigation canals (Fleming 1977, p. 2). Later the doctrine of prior

appropriation was applied to waters flowing in "definite underground

channels" (ARS 45-101). There has never been any legislation to make

"deep percolating waters" subject to appropriation.

In the absence of legislation, the rules governing underground

water have been developed on a number of occasions by the courts, and

are governed by a form of the English Rule of Common Law which held that

"all percolating waters are considered a part of the soil where found,

and therefore belong absolutely to the owners thereof" Yam 1963,

p. 45). The Arizona Supreme Court, in 1904, gave legal sanction to the

Common Law Rule. The Court noted that percolating waters were the
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property of the landowner (Howard v. Perrin 1904). The Courts have con-

tinued to apply the rule of Howard in later cases.

In a landmark Arizona ground-water case, the State Supreme Court

again held that percolating waters are not subject to the doctrine of

prior appropriation (Bristor v. Cheatham 1953). Bristor contended that

Cheatham was pumping from a common supply and was transporting the water

a distance of three miles to agricultural lands. He sought to enjoin

the defendant from pumping on the grounds that the water could be used

only on the land from which it was pumped. The case received consider-

able attention with a number of parties, including the State Attorney

filing briefs as amicus-curiae. A number of the briefs asked the Court

to reject the arguments of both sides and adopt a position more favor-

able to improved ground-water practices, such as public ownership and

the application of the appropriation doctrine to all ground water.

The initial decision in Bristor v. Cheatham (1952) did not

actually address the question presented by the plaintiff. The questions

were "whether the plaintiffs have the right to invoke the doctrine of

reasonable use or correlative rights" and if an underground stream were

present, had it been appropriated by the plaintiff (Bristor v. Cheatham 

1953, p. 230). The Court held that the rule of private ownership as set

forth in Howard v. Perrin (1904) would result in "the inevitable

exhaustion of all underground waters in the state of Arizona . . ."

(Bristor v. Cheatham 1952, p. 235).

The Arizona Supreme Court, upon a rehearing of the case in 1953,

reversed the decision (Bristor v. Cheatham 1953). Deciding in favor of
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Cheatham, the Court stated two important points: first, Bristor had

never alleged that he had appropriated percolating water and that

"[t]his issue was apparently introduced into the case by amicus-curiae

who have no right to create, extend or enlarge the issues" (Bristor v.

Cheatham 1953, p. 230); and second, with regard to the established rule

of Common Law as set forth in Maricopa County Municipal Water Conserva-

District No. 1 v. Southwest Cotton Company et al. (1931, p. 372) "for

the protection and guidance of future agricultural development . . . so

that our citizens may know how to guide their future procedure," the

Court wrote (Bristor v. Cheatham 1953, p. 231):

Many and large investments have been made in the development
of ground waters. Under these circumstances the court's
announcement of the rule becomes a rule of property, and rights
acquired thereunder should not be disturbed "unless the law is
such as to leave the court no alternative," and when a decision
does become a rule of property, the rights acquired thereunder
are entitled to protections under the law as declared.

Having given new and increased weight to the present legal structure,

the Court did not discuss the substantiative question of the appropria-

tion doctrine as the earlier Court had and held that percolating ground

water was not subject to appropriation, because the Legislature had not

said it was (Bristor v. Cheatham 1953, p. 233).

The most significant legal issue relating Arizona's ground-water

law to the subdivision regulatory process is the reliance upon the rule

of reasonable use and ownership of the water beneath the soil, rather

than on the appropriation doctrine for percolating ground water. In

those states with an appropriation doctrine for percolating ground

water, the developer would be forced to obtain a water right, the volume
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and nature of which would be published as a matter of public record.

While this does not eliminate the need to inform the consumer of

developments with less than adequate water supplies, it does serve as a

definite foundation from which to regulate subdivision development. If

the water supply is inadequate to serve the proposed development, the

developer would be unable to appropriate the necessary water. This

would not guarantee total protection of the buyer, but would establish

a more solid foundation for planning and development. Mann (1963,

p. 16), in his study of Arizona water politics, notes that "planning

requires and presupposes a favorable legal structure . . • " Mann (1963,

p. 17) concludes by stating that the effort to plan under Arizona water

law is hampered because of the decision in Bristor v. Cheatham (1953).

ARS 45-513: Evaluation of Subdivision Water Supplies 

Government evaluation of subdivision water supplies in Arizona

results chiefly from the second two factors discussed: land fraud prob-

lems in the State and the uncertainties inherent in the physical and

legal status of Arizona's ground-water resources. It is further con-

cluded that previous intervention by government agencies in water

resources planning and management, and subdivisions approval, serves as

a foundation for government response to the problem of inadequate sub-

division water supplies. Restated, the role of government intervention

in water resources planning and development allows the State and local

governments in Arizona to intervene to protect the buyer from develop-

ments with inadequate water supplies. The logical tool for this protec-

tion is the regulation of the State's ground-water supply, but this is
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not possible because of the decision of Bristor v. Cheatham (1953).

Therefore, the State must turn to county regulations and to a law passed

in 1973 by the Arizona State Legislature.

Enacted on May 2 of that year by House Bill 2100, ARS 45-513

requires that the developer of a proposed subdivision, prior to recorda-

tion of the subdivision's final plat, submit a study of the subdivi-

sion's water supply to the Arizona Water Commission. The Commission

next determines if the area has a water supply adequate to meet the pro-

posed uses. "The intent of the statute is to provide the prospective

lot buyer with the best possible information on the adequacy of the

water supply" (AWC 1976a, p. 1).

Objective of the Study 

This study evaluates the use of ground-water supply as a

criterion for subdivision approval. The role of the Arizona Water

Commission is evaluated since the AWC is the principal agency concerned

with ARS 45-513. The effect of the Commission's actions on the State's

development industry and the consumer is evaluated. Finally, conclu-

sions will be drawn that hopefully will aid in the understanding of

Arizona's experience in water resources planning and decision-making.

Method of Analysis 

Literature on the subject of subdivision regulation via water

supply evaluation is limited. Existing documents are of two general

types: first, studies that deal with the provision of adequate water

services, mainly water and sewer services; and second, articles that
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discuss the relationship between lake-front subdivisions and continued

access to the lake area by the public. Neither discuss the hydrologic

aspects of an adequate water supply.

Studies dealing with the hydrology of subdivision water supplies

and their resulting impact on the subdivision industry in Arizona are

non-existent, therefore information in this thesis is primary data.

Information used is from two sources: first, the Arizona Water Commis-

sion, pursuant to ARS 32-2182, issues a letter of determination to the

State Real Estate Commissioner on the adequacy of a proposed subdivi-

sion's water supply; and second, interviews the author conducted with

the staff members of all State agencies involved in the administration

of ARS 45-513 and planning and health officials in Arizona's 14

counties. 1

Two major constraints existed in the collection of information.

The major source of possible data is the Arizona Water Commission files

on the proposed subdivisions; files which, at the request of a

developer, are closed to the public. Therefore, the only information

available are the letters to the Real Estate Commissioner. In addition,

the procedure used by the Commission to administer ARS 45-513 allows

developers who receive a preliminary "inadequate" decision to drop their

plans to subdivide. Here there is no letter of determination and,

therefore, no record.

1. Interviews were conducted during the spring of 1977.
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Contents 

Chapter 1 has introduced the problem of inadequate subdivision

water supplies. Additional background information has been provided on

the ground-water resources and water law of Arizona.

Chapter 2 is a presentation of the Arizona Water Commission's

role in the administration of ARS 45-513. A brief history of the

Commission and the statute is given. The Commission's interaction with

a number of State agencies and the counties is also discussed in the

chapter. Specific examples of subdivision development are used to

describe the workings of the Commission.

Chapter 3 evaluates the role of the AWC in using ground-water

supply to regulate subdivisions. Since ARS 45-513 is only advisory,

this chapter analyzes the regulatory process resulting from AWC require-

ments for compliance with the law.

The last chapter draws overall conclusions about water policies

in this state as evidenced by Arizona's use of water supply to regulate

subdivision development. Recommendations are made for improving the

effectiveness of ARS 45-513.



CHAPTER 2

THE ROLE OF WATER SUPPLY IN SUBDIVISION

EVALUATION AND APPROVAL

State responsibility for evaluating the adequacy of subdivision

water supplies rests with the Arizona Water Commission (AWC). The

Commission's determination of the "adequacy" or "inadequacy" of a sub-

division's water supply is used only as an advisory measure by the

State; however, laws are not enacted by governments merely to advise the

public. Whether the power to regulate is set forth in a written set of

rules and regulations or is the result of a number of laws comprising an

ongoing regulatory process, government statutes are designed to regulate

sections of the economy. ARS 45-513, evaluation of subdivision water

supplies, is an example of an advisory statute which, because of the

requirements for compliance on the development industry, has a regula-

tory effect.

While a number of State agencies as well as the county govern-

ments play a role in the regulation and approval of subdivision water

supplies, the evaluation of the hydrologic aspects of those supplies

requires a staff competent in the analysis of hydrologic information.

Thus, the primary agency considered in this thesis is the AWC.

18
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The Arizona Water Commission 

The Arizona Water Commission was created in 1971. The agency is

historically tied to the development of the Colorado River and to the

insurance that Arizona receives its fair share of the 7.5 million acre-

feet allocated to the lower basin states by the Colorado River Compact

of 1922 (U. S. Statutes-at-Large 1922, Vol. 42, p. 171). The predeces-

sors to the AWC were the Colorado River Commission, followed by the

Arizona Interstate Stream Commission. In addition, the powers and

duties of the Arizona Resources Board and some of the responsibilities

of the State Highway Department and the State Land Department were

transferred to the AWC. Today, the Commission's major tasks are state

water planning, coordination of state activities concerning the Central

Arizona Project (CAP), supervision of dam safety, evaluation of subdivi-

sion water supplies, and technical assistance to other government

agencies and citizens of the State.

Efforts began in 1969 to reorganize water management in the

State. Initially, legislation (House Bill 3) was proposed to establish

the AWC and confer upon it all of the existing powers of the Arizona

Interstate Stream Commission (AISC), as well as a number of duties from

other state agencies including state-wide water planning activities,

supervision of dam safety, and the administration of water rights.

House Bill 3 originated in a joint legislative committee headed

by Representative Stan Turley. In February of 1969, Wesley Steiner

(presently the Executive Director of the AWC and the State Water

Engineer) was interviewed by the Committee and voiced support for the
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combination of water planning and water rights administration in one

agency. Steiner spoke at that time of the need to reorganize the water

responsibilities of the State and of the need for increased state-wide

water planning. After passing the House, the bill died in a Senate

Committee because of concern about the transfer of the water rights

administration function from the State Land Department (Steiner 1971a,

p. 12).

House Bill 3 was re-introduced in 1971. With the function of

water rights administration not included, the bill passed both the House

and the Senate. The AISC went out of existence and the Arizona Water

Commission was formed. Since the AISC had been chiefly concerned with

the Colorado River and the CAP, it was recognized that the new agency

would have to broaden its scope. Where the AISC had been a political

lobbying effort, the desired role of the AWC was to be a technical

agency. In actuality, the AWC today is a combination of both of these

roles.

Additional powers and responsibilities were acquired by the

staff at the AWC after reorganization. The primary intent of the

legislation was to use the staff of the old AISC for the purposes of

state water planning and additional technical support activities.

Today, state-wide water planning, and in particular the Arizona State

Water Plan, is considered the major activity of the Commission (Briggs

1977a). State-wide water planning includes all interstate and intra-

state waters as well as Arizona's ground-water supply. The authority

for the planning of waters within the State had been with the Arizona
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Resources Board, an agency that had not functioned since 1929 (Steiner

1971c, p. 12). This included mainly intrastate streams, since the

responsibilities for ground-water data collection and planning (although

almost non-existent) existed in the State Land Department. These

duties, along with watershed management and cooperative data collection

programs with the United States Geological Survey (USGS), were trans-

ferred from the Land Department to the AWC. Also, the Arizona Highway

Department transferred its duties for the supervision of dam safety to

the AWC.

The AWC is comprised of seven members and has a staff of

approximately thirty-five. The members of the Commission are appointed

by the Governor for a term of six years with two ex-officio members, the

State Land Commissioner and the Chairman of the Arizona Power Authority,

also serving. The staff is headed by an Executive Director who serves

at the will of the Commission. Wesley Steiner, the Executive Director,

is also the State Water Engineer. Prior to the formation of the AWC,

the AISC was headed by an Executive Secretary; the State Water Engineer

was a technical consultant to the AISC. Steiner's role today is not

that of the traditional, all-powerful western state engineer (as

exemplified by the state engineer of Colorado or New Mexico). In

Arizona, this power has not been given by the Legislature. Steiner

spends the majority of his time with a number of national problems

including the CAP, consultation with the State Legislature, and on

controversial issues (Briggs, 1977a). Thus, Steiner has delegated the

responsibilities for a number of AWC functions to his staff (in
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particular, dam safety and subdivision water supplies). The authority

to administer ARS 45-513 has been given to the Chief Hydrologist, Philip

Briggs. The decisions made under this statute are generally Briggs'.

In addition, there is little input from the Commission members on the

administration of the law. 1

In summary, the Commission's role in the evaluation of subdivi-

sion water supplies must be viewed in light of the agency's history and

the resulting doctrines. Arizona does not have a powerful state water

engineer since the functions of water rights administration and planning

are divided between the State Land Department and the AWC. Those func-

tions within the AWC are not integrated into an overall plan to manage

the State's water resources.

Action Prior to the Passage of ARS 45-513 

The role of the AWC in evaluating the adequacy of the water

supply for a proposed subdivision began prior to passage of ARS 45-513.

In October 1971, representatives of Governor Williams met with staff

members of the AWC and the State Health Department to establish a

working relationship between the two agencies. Concern was expressed by

both the AWC and the Governor's office that new subdivisions were being

created without an adequate water supply.

In the period before the law was enacted, the Health Depart-

ment's concern centered on "the capability of the environment to

assimilate sewage return flow without threat to the public health"

1. In this study, references to the AWC or Commission will
indicate the staff. When the members are involved that shall be noted.
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(Steiner 1971b). As the Health Department did not have the

expertise to evaluate the hydrology of an area, it called upon the AWC

for assistance. The Health Department at this time had the authority to

require both an adequate water supply and an acceptable sewage system.

The AWC is not a health agency; it considers the quality aspects of

water supplies, but is primarily concerned with the quantity and avail-

ability of water. Although the Health Department was primarily con-

cerned about the effects of possible contamination, the request for

assistance left the door open for the AWC to begin using its personnel

and resources to evaluate the hydrology of an area.

Empire Ranch Development

Evaluation of subdivision water supplies by the AWC at the

request of the State Health Department was initially the result of

development activity in areas with limited or unknown ground-water

supplies. One such early case was the proposed Empire Ranch development

in Pima and Santa Cruz Counties. The State Health Department ultimately

approved the subdivision for a population of 42,000; a figure based on a

computer model simulation of future aquifer conditions in the area by

the AWC (1972). Empire Ranch was one of approximately five AWC studies

for the State Health Department and one of the first using a digital

computer to determine subdivision water supply adequacy.

Initial study of the Empire Ranch Development actually began at

the county level. Pima County, concerned about the alleged fraudulent

development practices of GAC Properties, Inc., and in particular with

the possibility of the company selling lots without water, began a
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review of the Empire Ranch Area Plan. Through its Planning and Zoning

Commission and general police powers, the County was able to curtail the

development from 180,000 persons to 42,000.

Meetings began in early 1970 between representatives of GAC (the

developers of Empire Ranch), the Board of Supervisors, and the technical

staffs of Pima and Santa Cruz Counties. The developer's original

request was to rezone the 35,000-acre Empire Ranch, 45 miles southeast

of Tucson, to construct a city of 180,000 people. Public officials and

area residents suspected that GAC had no intention of building a city of

this size but rather only wanted to sell lots and turn a "fast" profit.

The developers had been involved in a number of similar land deals in

Florida and also operated the financially unsuccessful Rio Rico develop-

ment in southern Arizona.

Concerned with protecting the public, the staff of the Pima

County Planning Department began a lengthy study of the area with GAC

Properties. In 1970, numerous reports and regional plans were submitted

by the developer, and a number of agreements were entered into between

the County and GAC. In August 1970, a ground-water report and a water

supply utilization report by the developer was submitted to the County

Planning and Zoning Commission. The major conclusions of the ground-

water report by the firm of Geraghty and Miller, Inc. (1970) are para-

phrased below (Calhoun 1970):

1) . . . The principal aquifer in the basin is the consolidated
deposits which are overlain by as much as 550 feet of unconsoli-
dated alluvial material. Wells drilled into the consolidated
aquifer can be expected to yield approximately 100 gallons per
minute.
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2) . . . Most of the existing wells in the basin tap the
alluvial material. The interference effects on existing wells
from any well deriving water from below the alluvial materials
will be negligible or nonexistent.

3) . . . The amount of water stored in the alluvial deposits is
estimated to be approximately 365 billion gallons. An unesti-
mated amount of additional water is stored in the consolidated
deposits below the overlying alluvial material. Natural
recharge has been computed to be approximately 4.3 million
gallons per day.

The developer's planners, Wilsey and Ham, concluded from this analysis

that water was available for the projected population growth of the

area, into the twenty-first century. This use, in turn, would not

create an inbalance on the 365 billion gallons in storage, due to

recharge from precipitation and the reuse of water (Calhoun 1970).

The developers' conclusions were questioned by a number of

officials and concerned citizens. Opposition was sparked by the

Citizens Council on Empire Ranch (1970) who favored the development with

qualifications but wanted to see the regional land-use plan and specific

rezoning requests approved prior to action on the developer's request

for a water franchise. The Council felt that any action on the

developer's request would be inappropriate at that time because GAC

might be asked to reduce its projected population since the initial

hydrologic studies could have been inaccurate and inconclusive.

Official action by the County began in July 1970 with a series

of study sessions and public hearings on the Empire Ranch Area Plan. In

one study session, the members of the Commission debated as to whether

water supply was a proper Commission concern (Pima County Planning and

Zoning Commission 1970a, p. 2). It was pointed out by some members that
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a water problem may be very significant in view of Tucson's water

shortage and, therefore, should be studied. However, opponents to this

position noted that GAC might have a good court case if the rezoning

were denied by the Board of Supervisors; since all the County require-

ments had been complied with. Finally, the Legal Advisor to the Commis-

sion noted that the group could "look into everything," being an advisory

arm of the Board of Supervisors (Pima County Planning and Zoning

Commission 1970a, p. 3). Thus, the Commission voted unanimously to con-

sider the question of water supply as a valid concern.

Comment by both members of the Commission and the public in

later hearings led to the formation of a Hydrological Study Committee

(HSC) which would consider the area's water supply and the hydrologic

reports by the developers. The HSC is made up of representatives of the

USGS, the University of Arizona, the City of Tucson, as well as local

consulting hydrologists; serving in an unpaid position. At the initial

meeting of the HSC, the adequacy and conclusions of the two hydrologic

reports were discussed with the developer. While Jim Webb (1970), the

attorney for GAC, questioned the legality of the HSC, GAC's principal

planner, Lee Ham, was pleased with the group. Ham felt if the GAC

reports were studied by experts credibility would be lent to the

development. GAC was at this time attempting to shed the image of a

firm only interested in the sale of lots and wanted to be regarded as a

builder of new communities (Garcia 1977).

Meeting in September 1970, the HSC discussed the ground-water

reports with the consultants. It was pointed out that the figures of
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the Geraghty and Miller report (1970) showed the impossibility of sup-

porting a population of 180,000. But, as was noted by the hydrologist

for GAC, the studies had not considered a figure of 180,000. GAC was

only looking at a projection of 60,000 people in 100 years, with an

interim population of 38,000 people in 60 years (Pima County Planning

and Zoning Commission 1970b, p. 3). It is clear from this discussion

that the developer was uncertain about the projected population and was

not really planning a community of 180,000.

Further discussion led to the conclusion that since only four

test wells were used there was insufficient data to determine the future

water supply. Serious questions were also raised about hydrologic and

geologic assumptions the reports made. A number of assumptions made by

the developer were challenged: aquifer limitations, water level

decline, and the volume of water in storage. A later study by the AWC

concluded that much of the information provided by the developer was

inconclusive and based on unfounded assumptions (Osborne 1977).

Later in 1970, the Planning and Zoning Commission recommended to

the Board of Supervisors that only a portion of the requested rezoning

be granted. The Commission advised that the Empire Ranch Area Plan be

adopted into the Master Plan of Pima County and for the present nine

percent of the plan be rezoned as requested. The rezoning would accom-

modate an initial population of 38,000 people. On the assumption that

the population would reach that figure in 60 years, the HSC had indi-

cated sufficient water existed, but stated the following reservations

(Garcia 1970, p. 3):
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1) This does not take into account the possibility that the
cost of producing the underground water might become
prohibitive;

2) The data developed to date by GAC is very preliminary and
therefore the conclusions can only be preliminary;

3) More time is needed to observe the performance of the produc-
tion wells that would be installed to service initial growth.

Thus, by only recommending the adoption of a portion of the plan, Pima

County would gain additional time to evaluate the area's water supply,

as well as the intentions of GAC to build a "new city."

Approval for rezoning was also given by Santa Cruz County.

While GAC had requested 4,000 acres in that County be rezoned, the

Board of Supervisors rejected this. Emphasizing the points made by Pima

County, Santa Cruz County said: "Until the firm starts substantial

residential construction and proves the water supply is sufficient, we

will not consider development of more than 2000 acres" (Tucson Citizen 

1971). Approval by both boards would enable GAC to subdivide for a

population of about 40,000.

At the State level, approval for the development was needed by

several agencies. Much of the regulatory process for subdivided lands

involves the financial credibility of the developer. The State Health

Department and the State Land Department are involved in the area of

water supply. The Land Department is involved with the registration of

wells, but due to existing ground-water doctrines has little control

over ground-water extraction. The Health Department, at the time,

evaluated the proposed water supply for the development. The Health

Department is traditionally concerned with water quality, but because of
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the environmental effect of inadequate quantity in areas with large

developments, felt it appropriate to evaluate the quantity (as of 1977

this power is no longer assumed).

Under the cooperative program discussed earlier, in October

1971, the AWC began a review of all data and reports in the Empire Ranch

Area Development. The Health Department must certify the acceptability

of a developer-owned water utility. In Arizona, water is provided by

the developer to lots one acre or less in size. The Health Department

had the resources necessary to evaluate water quality but lacked the

staff needed to study the area's hydrology. A definition for the term

"adequate" was not provided at the time. The AWC, choosing a broad one,

proceeded to evaluate a range of possible impacts upon the ground-water

supply.

The AWC faced two major problems. First, good data on the

ground-water supply was limited. A number of estimates of recharge,

transmissivity, storage coefficient, and water levels had been made by

both sides of the controversy OW 1972, p. 1). Conflicting data and

parameter values made the task for the AWC more than simple calculation

of the ground water in storage. Inconclusive data led to the second

problem facing the AWC: insufficient data would provide a poorly

quantified result (Briggs 1977a).

Simulation by computer of the ground-water basin was determined

to be the best approach to evaluating the future environment of the

area. The simulation was done using An Iterative Digital Model for 
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Aquifer Evaluation2
 (Pinder 1969). The model would simulate an artesian

aquifer overlain by a water table aquifer, as was the case for the

Empire Ranch Area. It was modified only slightly to determine the water

level declines in the upper aquifer and model the leakage between the

upper and lower aquifers; this analysis was for consecutive time periods

(AWC 1972, p. 3). The use of a "sophisticated method of analysis"

allowed the staff to apply a systematic analysis to groups of actual and

estimated data. No one accurate solution to the problem could be

achieved because of the limited input data (AWC 1972, p. 2). By pro-

gramming the computer for a series of simulations, the decision-maker

would thus be able to evaluate the full range of basin responses and

determine the adequacy of the ground-water supply.

Projections of future ground-water conditions were determined in

a series of five computer runs. Each run used the data set resulting

from the verification of the model with historical data, and the same

pumpage demand and well locations (AWC 1972, p. 13). An average value

for the Tucson area of 170 gallons/day/person was used in conjunction

with the projected population growth to determine the long-term basin

demands. The report notes that (AWC 1972, p. 15): "The degree of

interconnection of the two aquifers is a key and unresolved factor in

2. The analytical method is finite difference formulations, a
procedure replaces the continuous derivatives of the flow equations by
ratios of the change in variables. The ratios are defined for small
intervals by a finite-difference grid. This method approximates the
true aquifer but reduces the problem to one of algebraic equations.
Each intersection of the grid, called nodes, is assigned one equation
and an iterative approach is used to solve a set of simultaneous
equations (Prickett 1976, p. 9).
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the availability of groundwater in this basin." A second unresolved

factor was the value to assign to the storage coefficient 3 for the

basin. Since the aquifer tests were of a short duration and done with-

out observation wells, storage coefficient could only be estimated based

on known values of similar materials in the area (AWC 1972, P. 10).

Using time intervals of ten years and the projected population, the

interaction between the two aquifers and associated storage coefficients

were simulated (AWC 1972, p. 18).

In the five simulations, the AWC determined three major effects

of the proposed development on the area's ground-water supply (AWC 1972,

p. 39):

1) . . . declines as a result of groundwater pumpages for a
population reaching 42,000 in about 80 years range from 0 to
350 feet for water levels in the upper water table aquifer and
350 to 450 feet for the artesian heads in the lower aquifer.

2) The impact of [pumping by] the development on the Empire
Ranch extends throughout the basin.

3) Groundwater outflow from the basin is reduced by the develop-
ment; the baseflow in Sonoita Creek may be reduced by as much as
one-third.

Based on these effects, the AWC concluded that the effects on the basin

would be large, but in line with other developments in the State (i.e.,

the developers would be able to provide an adequate water supply).

Given this conclusion, the members of the AWC voted unanimously to

approve the report and recommended that the Health Department approve

the water supply for a population of 42,000. The study further

3. Storage coefficient, a parameter used to determine the
amount of water that can be released from storage, can only be measured
through the use of an observation well (Johnson Division 1975, P. 142).
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concluded that for a population greater than 42,000 new data would be

needed and the study area reevaluated, since a doubling of the popula-

tion to 84,000 (100,000 short of the developers initial figure) would

cause a complete failure of the ground-water supply (AWC 1972,

pp. 39-40).

In June 1973, with the possibility of a federal investigation of

land sales practices and falling stock prices, GAC withdrew from the

land sales business. The only activity at Empire Ranch since the com-

pany bought the property in 1969 was the drilling of two wells to deter-

mine the water supply adequacy (Arizona Daily Star 1973).

In summary, the proposed development of Empire Ranch serves as

an example of government intervention into the subdivision regulatory

process via ground-water supply evaluation. Empire Ranch was the first

in a program of studies by the AWC that today number over 380. At the

same time, the creation of the HSC and its evaluation of the developer's

reports on the ground-water basin remains an uncommon use of a County's

planning power to regulate development.

House Bill 2257

As the Empire Ranch study continued, the AWC became involved in

a number of other studies for the Health Department which, along with

the increased citizen input, began to stir the legislative process.

Citizen groups, the State Health Department, and the AWC all supported

some type of legislative action to establish statutory regulations for a

task that was becoming an established part of the AWC's activities.
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House Bill 2257 was introduced in the House Natural Resource

Committee in the 1972 legislative session. The bill had the full sup-

port of the Health Department and the AWC and would have given the AWC

the authority to evaluate the adequacy of subdivision water supplies as

well as a means to enforce the findings of the AWC (Steiner 1972a).

Land development interests in the State opposed the enforceable require-

ment that an adequate water supply exist; House Bill 2257 never reached

the full House for a vote.

House Bill 2100

Reintroduced in 1973 as House Bill 2100, the legislation gave

the AWC the authority to evaluate subdivision water supplies and require

the developer to conduct hydrologic investigations and submit the data

to the AWC. The final decision of the AWC as to the water supply's

adequacy or inadequacy is only advisory. The bill was sponsored by

Gladys Gardner, a representative from the Prescott area, whose intent

was to inform out-of-state land buyers about the critical water situa-

tion in some parts of the State. Gardner (1977) felt the legislation

should have been stricter but believed it should not prevent the buyer

from being able to purchase the subdivision lot.

This was not the view of the Health Department who had control

over lots under one acre in size where the developer would supply the

water (e.g., Empire Ranch), but had no control over what is referred to

as "dry lots."4 Dry lots are a major problem in many areas of the state

4. A dry lot is usually greater than one acre in size where the
developer does not supply water.
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where ground-water supplies may be unavailable or economically inacces-

sible. The Health Department wanted to regulate dry lot subdivisions,

especially where the AWC found the ground-water supply to be "inade-

quate (Steiner 1977).

Despite opposition from development interests in the State,

House Bill 2100 passed and went into effect on May 3, 1973. Officials

who had desired a more regulatory statute stressed both before and after

passage that ARS 45-513 should be only the beginning of the review pro-

cess. Steiner (1974a), in a comment to a county planning department,

summarizes the intent behind the legislation: "[T]his review [is] to

provide information to the consumer, and the local governments, for

their consideration. The statutes enabling city and county planning and

zoning would allow local governments to prevent starts under ["inade-

quate"] findings."

A second provision of ARS 45-513 gives the AWC the power to

"designate service areas where an adequate water supply exists."

Developers of subdivisions in these areas are not required to submit

studies of the water supply. All major cities in the State as listed in

Table 1 are designated service areas. In addition, water companies that

serve a large urban or rural constituency can be a designated area.

Fourteen of these were approved of approximately 24 which applied for

the status. Designated service areas generally meet the same criteria

that proposed developments are expected to meet. The AWC declared a

number of service areas when the law was passed. Municipalities and

water companies can request to be designated a service area and must



Table 1. Designated Municipal Service Areas. -- Source: Arizona
Water Commission (1977).

County	 Cities

Apache	 Springerville, St. John's

Cochise	 Douglas, Willcox

Coconino	 Flagstaff, Page

Gila	 Globe

Graham	 Safford

Greenlee	 None

Maricopa	 Buckeye, Chandler, El Mirage, Gilbert, Glendale,
Mesa, Peoria, Phoenix, Scottsdale, Surprise,
Tempe, Wickenburg, Youngstown

Mohave	 Kingman, Lake Havasu City

Navajo	 Holbrook, Winslow

Pima	 Tucson, South Tucson*

Pinal	 Eloy

Santa Cruz	 Nogales

Yavapai	 Prescott

Yuma	 Parker, Yuma

*No municipal system, but as it is served by Tucson's municipal
system it is considered to be a municipal service area.

35
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undergo a review process similar to the Commission's study of a subdivi-

sion water supply.

The stated intent of ARS 45-513 is to provide the lot buyer with

the best possible information and to disclose any information regarding

an inadequate supply (AWC 1976a, p. 1). It is therefore assumed that

municipalities, in order to sell bonds and receive a permit from the

Arizona Corporation Commission, must possess an adequate supply. Thus,

there is no need for disclosure.

Evaluation of Subdivision Water Supplies 
under ARS 45-513

The mode of language of ARS 45-513 is vague, and little substan-

tive legislative history is available to aid in the Commission's inter-

pretation of the statute. Therefore, much of the rules and regulations

adopted by the AWC were the result of earlier studies for the State

Health Department.

The procedure for demonstrating an adequate water supply has, to

date, been an informal set of rules and regulations established by the

AWC. 5 Draft regulations were developed in 1976 and have just recently

completed initial review by the Arizona Attorney General's Office. The

Commission's delay in the publication of the regulations has met with

criticism by the developers and consultants who desire an opportunity to

challenge the AWC on the criteria used to determine an adequate water

5. Since the formal regulations have not yet been issued, the

developers have been forced to rely on informal guidelines set forth by

the AWC. Basically, there is no difference between the Draft Regula-

tions (AWC 1976a) and the procedure that the Commission has used since

passage of the law; thus, the guidelines and proposed regulations will

be considered in this study as one and the same.
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supply. Challenges can only come at public hearings, which have still

not been held. The AWC, although expecting challenges during the public

hearings, is confident that its guidelines will remain intact. The

regulations serve two purposes for the developers and consultants.

First, they "specify the criteria that will be utilized in evaluating

the adequacy of a subdivision's water supply and establish a uniform yet

flexible procedure for demonstrating adequacy"; and second, the regula-

tions "establish criteria for conducting hydrologic or related investi-

gations, including data collection and aquifer testing, which may be

required for the demonstration" (AWC 1976a, p. 3).

Hydrologic Investigations

Briggs (1977a) states that the process of data collection and

the subsequent demonstration of an adequate water supply is strictly a

technical one and believes that the AWC is caught in the universal com-

munications gap, with developers not understanding hydrology. To the

developers, ground water is mystical. Consequently, reports are often

based on generalities or impressions and hopes, without any supporting

data (Briggs 1977a). The AWC guidelines and regulations attempt to

solve this "mystery" and spell out the required methods for the

developer. In conjunction with ARS 45-513, the guidelines give the AWC

the important power to require the use of sophisticated hydrogeologic

techniques to determine the adequacy of a ground-water supply. While

the controversy regarding the Commission's delay in issuing their regu-

lations involves the criteria for adequacy, it should be realized that

with a set of detailed guidelines the developers' studies would be more
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adequate. Nevertheless, the staff has communicated closely with the

consultants to assure that the subdivision studies meet AWC requirements.

From the passage of the law to May 1977, 383 studies had been

evaluated by the AWC. The AWC requirements for demonstration of water

supply adequacy depend upon the number of lots in the proposed develop-

ment and the ability of the area's ground-water supply to sustain the

development. Table 2 shows, by county, the number of lots in each sub-

division study. Also considered is the level of hydrologic information

available to the AWC. Often the staff already has data on the area from

AWC studies or other subdivision demonstrations in which case less

information is required from the developer. Briggs (1977a) notes that

as more information is collected throughout the State the administration

of ARS 45-513 will become an easier task.

Some of the AWC patterns for subdivision evaluation can be iden-

tified. Of the 383 developments studied, 129 (33%) are in Maricopa

County. Most developments here receive "adequate" determinations from

the AWC. While some of the Commission's major studies have been in

Maricopa County, the majority of the determinations are straightforward

because of the knowledge about the area and the extensive regional

aquifers. In contrast, areas within parts of the ground-water region

known as the Central Highlands offer little potential for ground-water

development, except in places where fractures or large solution cavities

occur (AWC 1975b, p. 58). Subdivisions in the Central Highlands must

provide data to the AWC for the exact location of the proposed water

supply.
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Table 2. Number of Lots per Subdivision, by County. -- Source:
Arizona Water Commission (1977).

County
Less

than 20 20-50 50-100 100-500 500+
Information
Unavailable

Apache 3 4 1 1 0 0

Cochise 5 6 7 11 1 2

Coconino 3 5 2 1 0 2

Gila 6 7 4 1 0 0

Graham 1 3 0 0 0 0

Greenlee 1 0 0 0 0 0

Maricopa 20 36 32 26 2 13

Mohave 2 2 2 9 4 3

Navajo 2 10 1 5 1 0

Pima 9 3 4 7 1 6

Pinal 1 6 3 11 1 0

Santa Cruz 4 4 0 0 0 0

Yavapai 18 7 6 6 0 2

Yuma 7 12 3 10 1 5
_ _

TOTALS 82 105 65 88 10 33
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Over half of the developments studied by the AWC are less than

50 lots. Of these, a large number are commonly referred to as "Mom and

Pops." Mom and Pop subdivisions were family ranches or property the

owners have decided to subdivide and sell. These people are not the

traditional land developer in the State from whom the law seeks to pro-

tect the consumer. Yet their property often lies in the areas where

little information about the ground-water resources is available.

Mom and Pop developments are usually less than 20 lots, though

some can be found in the 20-50 lot per subdivision range. For subdivi-

sions with less than 20 lots, the AWC requirements are designed to place

little financial burden on the land owners. The AWC requires, when

ground water is used, that information be submitted for all wells on the

property and within one mile of the development. Information which must

include a description of the aquifer, current well production rates, and

water quality data. The land owner also is to provide figures on the

current and projected demand on the water reserves, which is analyzed by

the AWC. The subdivider is not required to obtain professional help to

study the water supply.

With the Mom and Pop developments, the AWC requires little

economic input by the subdivider. However, much of this type of

development occurs in areas with little or no ground water. Coconino

County is an area where the AWC may require the small subdivider to

drill a test well to determine the water supply adequacy. Often, the

rancher will subdivide his lands into "dry lots" (which in Coconino

County are 5 or more acres), attempting at that time to avoid any and
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all State and local regulations. When it becomes apparent to the land

owner that either an inadequate supply exists before he has filed with

the AWC or the preliminary decision of the AWC is "inadequate," the

land owner will sell off the property without proper approval (Briggs

1977a). Developments of this nature obviously defeat the intent of the

law, but the AWC does not have the manpower or the authority to solve

the problem.

Subdivisions with 20 or more lots require more detailed informa-

tion as well as a competent and professional study of the water supply.

According to the draft regulations, the only distinction as to the level

of information required is at 20 lot parcels, but the requirements in

both these regulations and the informal guidelines are flexible. Hydro-

geologic information is often lacking at this scale. In those areas

where information is available, the projected impacts are often uncer-

tain. The AWC policy for developments with 20 or more lots is usually

only determined for an individual development.

General conclusions can be drawn about the studies done for 20

lot or more parcels.6 Initially, a developer must submit to the AWC a

subdivision plat and a proposal to study the water supply, including:

the projected water demand, a description of the proposed water supply

system (if any), the method of analysis to be used to calculate the

impacts of the development on the ground-water supply, a description of

6. Information about specific studies has been obtained through
interviews and access to a small number of AWC documents. This thesis
is limited at this point and at others where specific analysis of the
hydrologic information would be useful, due to the AWC's policy of

confidentiality.
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the amount and nature of the data available to the developer, the data

necessary to prove the supply is adequate, and a list of the data the

developer will have to obtain and how it will be collected (AWC 1976a,

pp. 4-5). After obtaining the information, the AWC advises the

developer of any additional data that may be necessary to assure an

accurate evaluation of the water supply, including aquifer testing, well

drilling and inventory, water level measurements, water quality

analyses, and any exceptional requirements (AWC 1976a, p. 6). An

exceptional requirement would be the use of a computer model by the AWC

to determine the projected impacts or the need for the developer to

obtain proof of a legal right to use the water supply. The AWC Annual

Report emphasizes that: "Early contact with Commission staff is urged in

order to ease the burden on all concerned (AWC 1976b, p. 7).

Following the completion of all required tests, the final report

is submitted to the AWC. The report is comprised of three parts: the

current and projected population demand for water, a quantification of

the water supply to be used by the subdivision, and an evaluation of the

demand on the water supply (AWC 1976a, p. 9). The staff requires and

expects strict technical compliance with the law and depends upon honest

drillers and competent consultants to assure the reliability of the data

and reports (Osborne 1977).	 The AWC maintains that the intent of the

statute and guidelines is to portray in the report the future water

supply conditions of the development (AWC 1976a, p. 20).

Subdivisions with between 20 and 100 lots account for about 40%

of the studies. Of these, some can be classified as Mom and Pop



43

developments, and utilize the procedures for developments with 20 or

less lots, as outlined by the AWC regulations. In the 20-100 lots per

subdivision range, many developments are in Maricopa County, where the

AWC has good information on the water supply. For those in less

developed areas of the state, the AWC often requires more information

than is first offered by the developer. Consequently, studies in the

20-100 lots range are often open ended.

If the AWC has information on the area, or if the developer has

data on a number of wells at the subdivision site, the evaluation can be

relatively simple. The only cost to the developer is the consultant's

fees. While this cost may be additional for the developer, it is not

disproportionate with other technical costs incurred as a result of

county and State regulations for roads and sewer services. When the AWC

requires the developer to drill production and observation wells to col-

lect additional data, the costs greatly increase. If the subdivision is

dry lots, the cost is often beyond what the developer will spend. In

the case of a developer-owned utility, the only additional cost is the

observation well. Still, these expenses can be a major stumbling block

and a cost not easily met by the subdivider.

One subdivision in the Sedona area has incurred major costs to

the developer in complying with ARS 45-513. The development, which

ultimately failed because of other financial problems, was a 306 acre

ranch, all of which would probably not have been developed at the time.

In this situation, the consultant claimed that there was a known flow of

15,000 gallons per minute in the area, to the nearby Oak Creek. Wells
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were said to be good producers and had little effect on the stream

(Manera 1977). The developer believed the existing data from the

records of the USGS were enough to prove the ground-water supply to be

adequate. The AWC disagreed and, while not disputing the data from the

USGS, argued that the developer's property was in an area of hard rock.

In this situation, the consultant was attempting to draw a conclusion on

the micro scale from data at the macro level (Briggs 1977a). The loca-

tion of successful wells in these regions is often a hit-or-miss propo-

sition, even when the well sites have been located by experienced hydro-

geologists (Davis and DeWiest 1970, p. 318). Thus, the Commission often

requires additional wells and extensive aquifer tests. The costs of

drilling a 700 foot production well and an observation well, and the

associated costs of aquifer tests and geologic exploration, were approxi-

mately $75,000 (Manera 1977).

Upon completion of the aquifer tests, the AWC concluded from the

developer's data that the ground-water supply was "inadequate" to support

the proposed subdivision. An analysis of time-drawdown curves indicated

that as time increased there was a greater decline in the pumping rate.

The development would need 80-100 gallons per minute, but the curves

indicated a steady rate of less than 25 gallons per minute. The final

decision of the AWC was to certify the adequacy of half the development.

Figures in the range of $75,000 are not uncommon for hydrologic

investigations by developers. In the Sedona property example, the well

was drilled to a depth of 700 feet and would later have been used for

production purposes had the developer not been forced to abandon the
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property for other reasons. In Coconino County, where the depth to

water ranges upward to 1,500 feet, the cost of a production well and

aquifer tests to satisfy AWC requirements can run as high as $160,000,

often becoming an additional burden upon the dry lot developer (Manera

1977), since the developer will not supply water to the individual lots

and the cost of the production well cannot be easily written off.

Consequently, an "inadequate" determination by the AWC is likely if the

developer fails to prove otherwise.

Finally, as the number of lots pr subdivision increases, the

situation becomes more costly for both the developer and the AWC.

Twenty-five percent of the evaluations by the AWC have been for develop-

ments of 100 lots and over. Population projections range from 200

people for retirement communities to over 10,000 persons for "new cities"

with 2,500 lots. As the projected population increases, so does the

possible negative impact on the area's water resources. The need for

evaluation of water supply adequacy is greatly increased at this point.

Without an adequate future water supply, entire new communities could

become worthless and the investments of lot buyers lost. Briggs (1977a)

feels that the evaluation of the large subdivisions and new communities

with developer-supplied water is the major purpose of ARS 45-513.

Two subdivisions that were planned as new communities are

Fountain Hills and Carefree Ranches. Both are in Maricopa County and

serve as examples of AWC policy for large developments. Carefree

Ranches and Fountain Hills both prompted the AWC to use the finite-

difference model to evaluate the impact of the proposed subdivision on
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the ground-water supply. At Carefree, the AWC was concerned about the

effects of rapid development on a limited ground-water reserve. An

"inadequate" determination was never given by the AWC; rather, an

"adequate" finding was issued for only an initial phase of the develop-

ment (1,900 lots out of a request for 10,000 were approved).

Fountain Hills is (at the writing of this thesis) being studied

with the aid of a computer model. The development, a part of McCulloch

Oil Corporation, is planned for 12,000 lots. Five thousand lots were

approved before passage of the law and are being marketed. The water

supply for the remaining 5,000 lots remains a matter of some concern.

McCulloch claims there is enough water to satisfy AWC criteria for an

adequate water supply. The AWC does not dispute this fact, but states

that water for domestic use comes from a dual aquifer system, part of

which has already been appropriated by the Salt River Project (SRP).

Fountain Hills intends to withdraw water from the lower aquifer which

has, according to the developer, no hydrologic connection to the Verde

River. The disagreement involves the amount of flow between the two

aquifers: McCulloch's consultants calculated none; Briggs (1977a)

believes that the clay lens separating the two aquifers is 40% sand and

that there is considerable flow. Therefore, Fountain Hills, to insure

an adequate supply, must pump at a rate that will eventually affect the

flow of the Verde River. This would mean Fountain Hills does not have a

legal right to the ground water. The purpose of the model is to estab-

lish some conclusions about the interrelationship among the two aquifers,

the Verde River, and pumping by the subdivision.
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It is the general policy of the AWC to use its computer modeling

capabilities in any proposed new community as outlined above. Also,

when there has been a historical pattern of rapid water level changes,

when the possibility of a negative impact is apparent, or when a number

of uncertainties exist concerning the area, the staff will follow

through with this process. Upon completion of the study, the AWC and

developer mutually conduct a sensitivity analysis on the various

computer runs.

In summary, the AWC maintains an open, flexible policy in deter-

mining the amount of data necessary to evaluate the adequacy of a sub-

division water supply. Each situation is evaluated to determine the

probable future impact upon the ground-water supply. This evaluation

results from AWC consideration of the data presented in the consultant's

reports or by small land owners.

Criteria to Determine Water Supply Adequacy

The most controversial aspect of ARS 45-513 involves the

criteria the AWC has established to define "adequate." The only direc-

tions the statute gives is that the water supply should ". . . meet the

proposed uses for a period of years commensurate with normal practices

in other areas of the state" (ARS 45-513B). The Commission defines ade-

quate using the following logic: "to be adequate the water supply must

first be available, it must not be toxic, it must be there when needed,

must be at a reasonable depth and even if it meets the preceding

criteria, it must also legally be available for use" (AWC 1976a, p. 11).

To this end, developers' reports are reviewed to determine if the water
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supply is adequate in quantity, quality, and dependability, and if the

depth to water is normal and a water right exists in cases where the

water is subject to prior appropriation.

In passing House Bill 2100, the Arizona State Legislature was

most interested in assuring that a ground-water supply not only was

available, but would meet the projected demands of the subdivision. It

is not surprising then that the AWC spends the better part of its

effort, and uses its most sophisticated methods, to evaluate subdivi-

sions where the hydrology of the ground-water resource is uncertain.

Quantity, dependability, and depth to water are all interrelated in the

evaluation of an available water supply. The AWC is most interested

that the developer determine the current and future demands for the

supply, quantify these characteristics, and evaluate the resultant

impact. The staff used available averages from around the State to

define most criteria.

According to the Arizona Water Commission (1976a, p. 12),

dependability means that the water supply must be available ". . . for a

period of years commensurate with normal practices in the state." Sur-

face waters are variable in the State, but can provide a lifetime of

supply if properly developed (AWC 1976a, p. 12). Again, few cases

involve the use of surface water supplies, so the AWC, in determining

the adequacy criteria, has focused on defining dependability for ground

water, considering primarily the annual rate of decline and the lifetime

of the supply.
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Since hydrologic records for the State do not indicate a "normal

lifetime of supply," the AWC advised the Legislature at the time of

Committee hearings on House Bill 2100 that a 100-year period would be

selected for the total depletion of the development's ground-water

supply (AWC 1976a, p. 13). One hundred years was determined to be a

compromise between a 50-year supply suggested by some developers and

consultants and the requirement that the supply last forever. Briggs

(1977a) has explained that the logic behind a 100-year supply is

partially founded on the length of a mortgage repayment. The AWC

assumed that an average repayment of two generations would be about 50

years. The Commission wanted the lifetime of the ground-water supply to

be greater than the mortgage and chose a 50-year value, while also

allowing for a 50% error in their evaluation. An upper limit then can

actually be calculated at either 75 or 100 years. Fifty years plus 50%

would be 75 years. However, 50% of the AWC 100-year lifetime criterion

would be the 50-year mortgage. Regardless of the calculations, Briggs

(1977a) felt that the 100-year figure was good and further that, in most

cases, either the water supply meets the criterion or it falls well

below the 50-year value.

A second consideration of dependability is the annual rate of

decline, or overdraft. Here the AWC used the historical records of the

State to select a value that would be a "normal" one. In considering

the records and the ground-water situation in the State, the AWC points

out that the mining of ground water in Arizona is considered an
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acceptable practice (Briggs 1977a). 7 A ground-water supply will be

found to be adequate if the rate of decline is 10 feet or less per year

(AWC 1976a, p. 13). This practice will result in the continued over-

draft of the basin but is within the Arizona experience for ground-water

development. An upper limit of 1,000 feet in 100 years is allowed since

the overdraft may be less in some early years and increase over the life

of the subdivision.

Depth to water is considered as a criterion because beyond cer-

tain depths the ground water may be economically inaccessible. Values

are defined for both dry lot subdivisions and for developer-owned or

common water supply systems. The average depth to water may not be more

than 200 feet for dry lot subdivisions during the evaluation period (AWC

1976a, p. 13). This figure is an approximate average depth to water for

an individual domestic well in the State. The AWC maintains the

standard since the cost of a well at depths greater than 200 feet is

considered unaffordable. As the decision of the AWC is advisory, a per-

son with the desire and financial means can still obtain the property

and drill a well to any depth. Public supplies must not exceed a depth

to water of 1,200 feet for the 100-year lifetime of the subdivision (AWC

1976a, p. 13). Here the AWC did not use an average figure for the

State, but set the limit to reflect the extreme depths to water for

Arizona.

7. Mining ground water is abstracting water at such a rate that
the annual volume of water pumped exceeds the annual recharge to the

basin. This practice creates an overdraft and can be measured by the

decline in the water level for water table aquifers and the decrease in
the artesian head for confined aquifers.
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With an adequate quantity of water assured, the AWC has deter-

mined that, for a supply to be acceptable, its quality must be adequate.

The AWC relies on information and standards from the Arizona Department

of Health Services (changed in 1974 from the State Department of Health).

The standards presented in Table 3 are for toxic elements only and do

not include hardness, total dissolved solids, iron, and other constit-

uents that may make the water unpotable and aesthetically displeasing,

but still not toxic. Use of these standards by the AWC is a criterion

generally only applied to the evaluation of dry lots. Developer-owned

or constructed water utilities come under the supervision of the Arizona

Department of Health Services (ADHS), the agency with the regulatory

power when toxic substances are found to be present. In some cases, the

AWC will find that a subdivision has an "adequate" water supply, condi-

tional upon their installation of treatment facilities and the subse-

quent approval of Health Services.

A second part of the quality criterion is the finding by the AWC

that the water is "marginally adequate." This is done mostly in the

case of dry lots and is conveyed to the buyer through ARS 32-2181, the

companion statute with the State Real Estate Department. Water supplies

that are of marginal adequacy almost always are so because of high total

dissolved solids. In the reports to the Real Estate Commissioner, the

AWC includes the statement that, while the water is potable, it is

marginal'in quality. The purchaser is informed that the water will have

a short-term laxative effect and will be salty in taste (Briggs 1974).



Table 3. Maximum Allowable Concentrations of
Selected Toxic Elements. -- Source:
Arizona Water Commission (1976a,
p. 12).

Element MG/L

Arsenic .05

Silver .05

Chromium .05

Cadmium .01

Lead .05

Barium 1.0

Cyanide .2

Selenium .01

Fluoride* 1.4-2.0

Mercury .005

Copper 1.0

Manganese .05

*Varies with average temperatures.
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Water rights determination is not the prime concern of the AWC.

The administration of water rights is part of the duties of the State

Land Department; in fact, the use of a valid water right as a criterion

has raised questions and criticism from that agency (Allen 1977). Con-

cern that the developer and/or the prospective lot buyer possess a valid

water right arises from the logic that a successful challenge by the

damaged party after construction of a public system or the sale of a dry

lot could remove the source of the development's water supply (Briggs

1975d, p. 7). With subdivision use of surface waters, a clear valid

right to divert appropriable waters must exist for the subdivision's

supply to be determined "adequate" (AWC 1976a, p. 13). When the pro-

posed source of supply is ground water, it is considered to be "inade-

quate" if the ground water is underflow and already appropriated. This

is the question raised at Fountain Hills. If the development will be

illegally using water that has been appropriated by the Salt River

Project, then an element of uncertainty exists as to the lifetime of the

supply.

AWC Decisions under ARS 45-513 

Utilizing the procedures and criteria outlined in the last sec-

tion, the AWC has found 43 of 383 proposed subdivisions to be "inade-

quate." Briggs (1977a) also estimates that an additional 10% of

prospective subdivision starts in the State choose not to subdivide

because of the costs and time involved with meeting the requirements of

the law. In addition, the developer upon the receipt of a preliminary
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"inadequate" decision will either abandon the development plan or pro-

ceed illegally.

When classified according to the reason for the decision, the

"inadequate" determinations by the AWC exhibit a regional pattern.

Table 4 shows these determinations by county. Apache, Navajo, Pima, and

Santa Cruz Counties have not received any "inadequate" decisions and are

not included.

"Inadequate" evaluations as a result of the water's quality

account for 37% of total "inadequate" decisions. Six are in Yuma County

and are primarily the result of high chlorides in the ground water. An

additional 13 "marginally adequate" determinations (not a part of the 43

"inadequates") were issued in Yuma County because of high total

dissolved solids. Another five "inadequates" were in Yavapai County,

where both fluoride and arsenic are a problem with the region's

aquifers. Fluorides were also the problem with the developments

receiving "inadequates" in Graham and Greenlee Counties. All of these

proposed subdivisions are dry lots.

Lifetime of supply, or the 100-year criterion, accounts for the

second largest number of negative decisions. Eight of the 14 "made-

qua -tes" were in Gila County and are located primarily in the Globe-Miami

area where existing data are inconclusive, but preliminary analysis by

the AWC shows that the ground-water system is poorly defined. Water is

supplied to some of the proposed subdivisions by the Arizona Water

Company and by individual wells on the lots. The AWC estimates that

ground water will only be available to meet the projected needs of the



Table 4. Number of Inadequate Decisions, by County.

County Quality Lifetime Depth to Water Water Rights

Cochise 1

Coconino 4

Gila - 8 - 4

Graham 3

Greenlee 1 -

Maricopa - 3 - -

Mohave 1 1

Pinal 2

Yavapai 5 1

Yuma 6 2 1

TOTALS 16 14 8 5
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subdivisions for a period of 35-60 years, depending on the particular

development. In a few cases, the developer did not supply the necessary

information for the evaluation. With the uncertainty that exists about

the area's supply, the AWC determined those subdivisions to have an

"inadequate" water supply.

A similar but more controversial situation exists in Maricopa

County. Three "inadequate" decisions all in the town of Paradise Valley

were issued in 1977, due to lifetime of supply. All three are supplied

by the Paradise Valley Water Company, a private firm. The AWC notes

that: "Available data indicates that one of the Company's well fields

may be dewatered in 70 years while the other may be seriously overtaxed

at present" (Briggs 1977b).

Questions as to the adequacy of the company's water supply were

first raised in April 1974, when the Paradise Valley Water Company asked

the AWC to determine if the company could become a designated service

area. After a review of data provided by the water company, the AWC not

only determined that the company could not, but declared the water

supply, as provided by Paradise Valley Water Company, to be "inadequate"

for Camelhead Estates (17 lots) and Cuernavaca Townhouses (41 lots) (AWC

1975c, p. 2). Later in 1974, the company informed the AWC that the City

of Phoenix would begin to service 800 of the Paradise Valley Water

Company's customers. With this action, the Commission changed its deci-

sion to "adequate" for the two subdivisions. In the conclusions on the

Water Company's service area request, the Arizona Water Commission

(1975c, p. 7) noted:



57

All things considered, the data presently on hand indicates that
at the present level of demand, the supply could be exhausted in
100 years, unless well fields are developed elsewhere. This is
due to a large rate of decline (18-20 feet per year), the fact
that water production will decrease with depth (perhaps sub-
stantially), and the fact that the Salt River Project plans to
line their canals in this area (supposedly by 1980). The
lining will decrease the amount of leakage by 70%, thus cutting
off the only major source of any recharge to this region.

The company and town were angered by the AWC conclusions and

maintained that the ground-water supply was fully adequate for the

period until it could be supplemented by Central Arizona Project water.

In late 1976, the company asked Briggs for a waiver of "adequacy"

criteria for subdivisions served by them, on the assumption that they

would soon be able to contract for CAP water. Briggs informed the

company that the waiver of "adequacy" criteria would have to be taken

directly to the members of the Commission and doubted that the Commis-

sion would approve the waiver (Briggs 1976). At the present, the water

company does not plan to expand its ground-water system and is relying

upon plans to contract for CAP water and on the possibility that Phoenix

will take over service to more of their customers.

The staff of the AWC have refused to consider potential CAP

water in the adequacy determination. This actually is a relatively new

position for the AWC. In January 1975, approval was given for 216 lots

of the Fountain Hills subdivision. These lots would be served by the

Chapparal Water Company. At that time, the study of the area indicated

that, legal considerations could reduce an already limited supply; how-

ever, in a letter of determination to the Real Estate Commissioner,

Briggs (1975e) said: "Recognizing . . . [that] the developer intends to
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insure the long-term adequacy of supply through a contract for water

from the currently under construction Central Arizona Project, the

onsite supply will be used in the interim." The Commission later

changed this practice as the time of delivery of water from the CAP

became more uncertain.

"Inadequate" decisions involving depth to water account for 19%

of the total "inadequates" by the AWC. All involve dry lots and there-

fore the depth to the ground-water supply is greater than 200 feet.

Half were in Coconino County where depths to water can be more than

1,500 feet. The cost of a domestic well at the maximum depth of 200

feet is estimated at $4,000 to $5,000. AWC policy is that the approxi-

mate cost of drilling to a depth of 1,000 feet would be $10,000 to

$15,000 per lot. Briggs (1975b) states that this cost makes the water

supply inadequate for practical purposes since it may equal or exceed

the value of the individual lot. Some persons in the Coconino County

area and other parts of the State must resort to hauling water when it

is unobtainable or found only at great depths. The AWC does not con-

sider this an adequate supply, but a burden on surrounding communities

and an inconvenience to new dry lot owners (Steiner 1974b).

Five of the "inadequates," or 12%, were due to water rights.

Four of these were in Gila County, where the pumping of ground water

would affect the flow in local streams. Since all surface water in the

area is appropriated and any diversion would be opposed by downstream

users, the AWC has found the on-site supplies "inadequate."
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As shown in Figure 2, the number of evaluations per year has

decreased each year since 1973. As the law was not passed until May of

1973, the monthly average of AWC evaluations makes 1973 the most active.

Decisions for 1977 will be approximately 50. Briggs (1977a) attributes

the decline in AWC evaluations to the fact that a number of developers,

realizing the tough and costly requirements of the law, have stayed out

of the market. Economic problems and land fraud publicity are also

contributing factors in the decrease, although the most recent recession

began prior to 1975 when the number of yearly evaluations decreased.

When the yearly number of evaluations decreased, the amount of

wages and associated costs to administer the law did also. For fiscal

year 1974-1975, administration of the law cost the AWC $39,915. This

value dropped to $28,961 for 1975-1976 and fell further to $16,213 for

1976-1977. At present, evaluation of subdivision water supplies accounts

for approximately 45% of the total wages paid to the Hydrology Section

of the AWC (Briggs 1977a).

Relationships with Other State and Local Agencies 

Reorganization legislation to create the AWC required the

agency's planning activities to be coordinated with other State

agencies, including the State Land Department, the State Health Depart-

ment (now ADHS), and county and local agencies. Evaluation of subdivi-

sion water supplies is not integrated into the AWC state-wide planning

activities but can provide input for planning at the local level. Also

involved with the staff in the administration of the law are the State

Real Estate Department and the Arizona Corporation Commission. Each of
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these agencies represents a different level of government intervention

into the subdivision industry. Some complement the AWC in its advisory

role for the lot buyer, while others utilize the information provided by

the Commission to regulate development.

State Real Estate Department

The only cooperation actually required by ARS 45-413 is between

the AWC and the State Real Estate Department. After a final decision is

reached by the AWC, the State Real Estate Commissioner is informed. In

a letter to the Commissioner, the AWC states its findings and includes,

in the case of an "inadequate" determination, a synopsis of its findings.

If the supply is "inadequate," the Commissioner must require the

findings of the AWC to be included in all promotional materials and con-

tracts (under the companion statute ARS 32-2181D). In addition, the

Commissioner includes the synopsis in the State Real Estate Department's

Subdivision Public Report. Also included in the Public Report is infor-

mation on topography, property boundary lines, title exceptions, desert

wind and rains, agreements of sale, sewage disposal, streets, fire pro-

tection, schools, shopping facilities, public transportation, use of the

area, taxes and assessments, and utilities. In the section on utilities,

the AWC synopsis of findings appears when the water supply is "inade-

quate." The Subdivision Public Report must be read by the buyer (and a

statement saying this signed) before a final contract can be signed.

When a subdivision water supply is found to be "marginally adequate" or

when the development will be dry lots, a synopsis must also be included

in the Public Report and contracts. The report is not an approval or
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disapproval of the subdivision; it merely fulfills the Real Estate

Commission's responsibility to assure full disclosure.

Arizona Department of Health Services

Cooperation with the Arizona Department of Health Services

(ADHS) has continued since 1971 and the Empire Ranch study. The AWC has

maintained a close working relationship with Health Services, which

under ARS 36-136 continued to require the developer to submit the

Commission's findings as a prerequisite for subdivision approval.

Recently, the Department of Health Services' policy on the

utilization of AWC subdivision water supply reports has changed. Prior

to March 1977, if the AWC reported a water supply system to be "inade-

quate," due to quantity or dependability, the ADHS would not approve the

subdivision. Health Services subdivision regulations state that: "No

subdivision shall be . . . offered to the public in any manner . .

until plans and specifications for the water supply . . . to serve such

subdivision shall have been submitted to and approved by the Department"

(Arizona Department of Health Services [ADHS] 1961, R9-8-1012A). The

regulations are used to require public water supply systems to meet

delivery and water quality standards, but the ADHS Assistant Attorney

General has determined that no authority exists for ADHS to hold up sub-

division approvals based on AWC findings of "inadequate" quantity

(Scanlan 1977). Specifically, ADHS lacks the authority to look at the

ability of the water supply "to meet the future needs of the subdivi-

sion" (Scanlan 1977). In other words, ADHS is uncertain of the 100-year

lifetime requirement, but continues to require an adequate quantity of
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water to meet the immediate needs of the subdivision. This is done by

evaluating well pump test information, rather than the final reports of

the AWC.

Arizona Corporation Commission

An informal relationship exists with the Utilities Division of

the Arizona Corporation Commission (ACC) to review the adequacy of

developer-owned or developer-controlled water companies. If the

developer intends to supply water via a public utility, eleven require-

ments must be met when applying for an ACC Certificate of Convenience

and Necessity. Since 1973, the Corporation Commission has required

that: "If [the applicant is a] developer-owned or developer-controlled

water utility a 'report of review' from the Arizona Water Commission

must be submitted" (ACC 1973). The general thought behind this require-

ment is that since the ACC requires a demonstration of supply avail-

ability, the AWC's should be used as it is the most rigorous.

Robert Kircher (1977), in charge of the Utilities Division of

the ACC, wants the developers to demonstrate to "someone" that a water

supply exists. Ironically, Kircher had assumed that if the water supply

was "inadequate," the AWC could stop the development. Briggs (1975a)

informed him that the AWC could not, but the ADHS could. It was from

this reasoning that Kircher was quick to add the requirement for an AWC

"report of review" to his agency's guidelines. While the ACC continues

to require an "adequate" determination from the AWC as a prerequisite to

construction of the utility, ADHS can no longer halt the development

because of this. The ACC, while not certain of its statutory authority
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to deny a permit to an applicant, has continued the practice of deter-

mining the availability of water based on a finding that an "inadequate"

supply of water exists.

Actually, the powers of the ACC with respect to water utilities

are not that extensive. First, ACC has no power over dry lots; this, of

course, eliminates a majority of "inadequates." When the water quality

is found to be "inadequate," ADHS has the necessary power. This leaves

"inadequate" decisions because of lifetime and a few because of water

rights. Determination of water rights is the interest of the courts,

not the ACC. The Corporation Commission will not deny a certificate due

to "inadequate" lifetimes, unless the lifetime of supply is less than SO

years (Briggs 1975a). This eliminates many of the AWC decisions where

they concluded that the life of the ground-water supply was 60 to 70

years.

Two additional problems leave the ACC almost powerless to

enforce the AWC decisions. In Gila and Maricopa Counties, where the

majority of "inadequate" life of supply findings have been made, most of

the subdivisions are served by the Arizona Water Company and the

Paradise Valley Water Company, respectively. These two firms are

already certified by the ACC and do not need further approval. A second

situation occurs when developers apply for a Certificate of Convenience

and Necessity far in advance of final plans for development (Briggs

1975a). Here, the ACC, rather than delay the permit process, has asked

that the AWC issue a letter noting that a "report of review" is not

required at the present time and that the AWC has no objections to a
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certificate being issued, even though the supply may be "inadequate."

This is, as Briggs (1975a) comments, "putting the cart before the

horse." In effect, it ignores any negative findings the AWC may make in

the future.

Although the intent to produce a meaningful relationship between

the two agencies exists, because of the loopholes an adequate regula-

tory mechanism is not provided. In cases where the proposed utility is

not already certified and there is a definite inadequacy of supply, the

ACC can prove to be an important step in the regulatory process. A few

questionable cases have come before the ACC, but in only one case has a

permit been denied based on AWC information.

Arizona Counties

In the introduction, Steiner (1974a) was quoted as predicting

that the law would be most effective when the technical information pro-

vided by the AWC was utilized by the counties to plan and regulate sub-

divisions. The counties are given a number of planning and regulatory

powers by the State (ARS 11-802, 11-806, 11-806.01). Water supply is

usually considered only by examining the provision of a utility and the

proposed delivery system. However, unlike municipalities (which provide

water), the counties are not a service agency. It can be argued that

as comprehensive planners and protectors of the general welfare the

counties are the primary force for the regulation of subdivision water

supplies. This section considers the counties' ability to utilize

information provided by the AWC.
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Subdivisions are not explicitly defined in the county enabling

laws. Prior to the passage of enabling legislation in 1971, most

counties had regulations and definitions for subdivisions, each similar

to the other and to the Real Estate Code's (Governor's Commission on

Arizona Environment 1976, p. 2). The Real Estate Code defines subdivi-

sion as the division of land into 4 or more lots, each less than 36

acres (ARS 32-2101). 8

Local governments are political subdivisions of the state and do

not have inherent power to regulate land use (Schroeder 1973, p. 3).

Counties are given a specific power to engage in comprehensive planning

which is vested in the board of supervisors and is administered by their

planning and zoning commissions (Schroeder 1973, p. 25). To insure

proper zoning and subdivision planning, the Arizona statutes provide

that: "In order to conserve and promote the public health, safety, con-

venience and general welfare" the board of supervisors "shall plan and

provide for the future growth and improvement of its area . . ." (ARS

11-802). To accomplish this, the planning and zoning commission is

given the power to prepare a comprehensive plan and to plan for the

general welfare of the public.

The counties are also enabled to approve subdivision plats,

except in incorporated areas; the requirements for approval are broad

and unspecific. Consequently, there is a wide variance between the

8. An informal review by the AWC is done on the hydrology of

the area for developments where the lot size is greater than 36 acres,

and serves the same purpose as ARS 45-513, i.e., to inform the buyer

about water availability. A decision of "adequate" or "inadequate" is

not issued.
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requirements of different counties. Subdivision plats are first con-

sidered by the planning and zoning commission whose recommendations are

forwarded to the board of supervisors.

Planning and zoning commissions recommend to the boards general

rules and regulations regarding a number of improvements, including

utilities. Planning and zoning commissions are given the power to

"adopt regulations requiring the installation of water, sewer or other

utility mains" (Schroeder 1973, p. 29). This is the only reference to

water supply, other than drainage. However, as was noted earlier in

this chapter, by the legal counsel for the Pima County Planning and

Zoning Commission, because the Commission is only advisory, anything can

be considered. All county subdivision regulations cover the installa-

tion of water and sewer systems, providing for water supply only to

guarantee enough for fire purposes and the removal of waste.

Specific consideration of an adequate water supply, as defined

by the AWC, is given only by Cochise County. As of January 1975, before

a final plat can be approved in that county, the following must be pro-

vided: "A copy of the report prepared by the Arizona Water Commission,

in accordance with ARS 45-513 stating an adequate supply of water exists

for the projected needs of the subdivision" (Cochise County 1975, Sec-

tion 414, No. 5). This regulation is the result of both concern by the

members of the Board of Supervisors for the provision of an adequate

water supply and the actions of the county's Planning Director. Cochise

County has been the location of a number of fraudulent land deals.
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Development practices in Cochise County often involve the sub-

division of an old ranch. In order for the developers to profit from

their investment, either all the proposed lots must be approved and then

sold or the ranch must be sold as a whole. Such was the case of a ranch

in Cochise County owned by Prescott Valley, Inc. Quick approval was

given by the AWC for the first 2,500 lots but, in order to gain approval

of the other lots, the developer would have had to drill production

wells and run extensive tests. The developer gave up on the remaining

5,000 lots. One factor in this decision was the cost of complying with

AWC requirements. Another may have been the preference to sell the

ranch as a whole, since none of the area was ever subdivided

(Altenstadter 1977). The development never received a final "inade-

quate" decision from the AWC; in fact, none have been issued since the

County's regulation took effect in 1975.

Other counties, while not requiring an "adequate" decision from

the AWC, do insist upon the availability of a water supply as a condi-

tion for subdivision approval. In Cochise County, the effective regula-

tory mechanism exists within the County Planning and Zoning Commission

and the planning department staff. In addition, in some counties, the

health departments have expanded regulatory powers over subdivision

water supplies. Maricopa and Coconino Counties both have been given the

ADHS approval authority for public water supplies.

The Maricopa County Health Department requires that an adequate

water supply exist for a subdivision to be approved. The water supply

must be adequate in quality and quantity. Unlike the AWC, a 100-year
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life of supply and the yearly level of drawdown are not considered by

the county in defining adequate. Subdivisions are approved if the wells

will provide for the development's immediate needs (Crohurst 1977).

Adequate water supplies are also a prerequisite for approval in

Yavapai County. Again, there is no definition of adequate, and the

decision must be made by the Board of Supervisors. Regulations state

that evidence must be submitted to show that "sufficient potable water

is available and can be obtained for all lots in the subdivision"

(Yavapai County 1973, Section 505.07). Planning officials in the county

estimate that 9 times out of 10 the Board of Supervisors will not let a

developer subdivide without an adequate supply. No major "inadequates"

have been issued by the AWC since 1973 (Maggard 1977). A few dry lot

subdivisions have received "inadequates" (in this county they are

greater than 2 acres). Here the County only requires that water be

"available," which again is not defined. A definition of the relation-

ship between the County's and the Commission's use of adequate will have

to wait for a suitable case.

In Coconino County, where a number of "inadequates" are dry lot

subdivisions with inadequate depth to water, the County expands upon the

consumer protection aspect of ARS 45-513. County regulations say little

about public water supply systems, except that water must be provided to

subdivisions with lots less than five net acres and must be approved by

County and State Health Authorities (Coconino County 1974, Section 
304).

Since the problem of water availability to dry lots is important in 
this

region, the County first defines a dry lot as five 
acres or more, rather
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than the usual one acre, and second, is more explicit about the informa-

tion that must be provided about lots. When the water supply is not

provided by a community system (Coconino County 1974, Section 304),

the subdivider shall obtain written evidence from a qualified
hydrologist stating whether water can be obtained upon demand,
the price, quality, and quantity that is available prior to
recordation of the final plat. . . . This information shall be
recorded on the final plat, as a "water availability" statement,
and approved by the Health Authority. If no water is available,
such fact shall be stated on the final plat.

Pima County has made strong use of the advisory power of their

Planning and Zoning Commission. In a few subdivisions, the Hydrological

Study Committee has examined and, through the County's planning process,

stopped the development because of the inadequacy of the water supply.

However, nothing exists in the County rules and regulations for sub-

division approval to deny a development where the water supply is found

to be inadequate. Since the HSC was a planning group, it did not have

to consider the rules under ARS 11-806.01 for subdivision denial.

Another example of the HSC's work is the Nationwide Land

Development Company's subdivision at Arivaca, in southeastern Pima

County. The key issue in the Arivaca Area Plan was the water supply and

the requested rezoning so that the land could be subdivided. Applica-

tion for the subdivision initially came in 1971 to rezone approximately

12,000 acres into 1,200 one and four acre lots.

At the request of the HSC, the developer began to drill produc-

tion wells and forward test results to the Committee. The HSC met in

1972 and 1973 to consider the water supply and concluded the following

(Garcia 1973, p. 3):
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It was apparent very early in the study that water was a problem
in the Arivaca Basin. . . . [H]ydrological study committee mem-
bers concluded after much study and deliberations that there is
only 300-400 acre feet of water available for withdrawal for
urban use. Using the higher figure and a population factor of
5 people per acre foot per year, it was determined that a popu-
lation of 2,000 people could be supported by the water supply.

Next, it was calculated that the water supply could support 600-700

residences (using an average of three persons per lot). County planners

determined that, of the 31.3 square miles of the plan, 18.1 square miles

were private land. Of this, 9,549 acres were considered developable.

In order to determine a density factor, the 453 existing residences were

abstracted from 700, leaving 247 that could be developed. The density

factor divides the developable land (9,549 acres) by the number of

residences remaining (247), with a result of one residence per 39 acres

(Garcia 1973, p. 5).

In support of this conclusion, the County Planning Department

also requested the AWC to study the adequacy of the water supply for the

developer's initial proposal of 1,200 lots. The AWC calculated that the

water supply would only support 140 units of the proposed development

and further noted that this conclusion was based on the utilization only

of the safe yield of the basin. The developer's plan did not indicate

the use of the ground water in storage since by using only the safe

yield of the basin the developer believed the Board of Supervisors and

the Planning and Zoning Commission might be more amenable to the

rezoning request (qcVittie 1977). If the developer revised the plans to

mine the ground water, the AWC would reevaluate its adequacy (Briggs

1973). In fact, an AWC memorandum indicates that: "The demand for the
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remaining proposed units could be met by mining groundwater . .

(Osborne 1973, p. 4).

As a result of these studies, a final plat was never applied for

or considered. The rezoning request would have to be granted first.

The developer tried to appeal to the HSC, claiming that under ARS 45-513

it was up to the AWC to evaluate the water supply and that the AWC deci-

sions were not regulatory (McVittie 1977). Since the Committee was only

an advisory arm of the Planning and Zoning Commission, this effort

failed. The fate of the subdivision was decided in September 1973, at

Commission public hearings. A motion to approve the area plan as pro-

posed by the developer failed. This is quite different from a denial.

Had the request been denied, the developer could have appealed to the

Board of Supervisors. The failure of the motion left the fate of the

subdivision indefinitely tabled (McVittie 1977).

An area plan (which is a part of the County's master plan) and a

specific request to subdivide and record a final plat are not the same

and can be considered at the same time or separately, while the

recording of the final plat is a subdivision approval Tower under ARS

11-806.01. If the Arivaca area had been zoned for one and four acre

lots and thé County had denied the development because of the water

supply, there would have been strong grounds for an appeal of the

Board's decision (Owens v. Glenarm Land Company, Inc. 1975). The

Arivaca Area Plan (also the Empire Ranch Area Plan) was halted by the

advisory power of the Planning and Zoning Commission. This power, under

ARS 11-806.01, is probably not easily challenged.
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Other Arizona counties do not provide for implementation of AWC

decisions and do not discuss water supply adequacy in their regulations.

Planning officials from Pinal (Guinn 1977) and Santa Cruz (Tidwell 1977)

Counties state that, while nothing specific is said in the regulations,

the Board of Supervisors probably would take an "inadequate" decision by

the AWC into account if the situation presented itself. Santa Cruz

County has not had any "inadequates." In Pinal County, the two "inade-

quates" were dry lot "mini-farms"; no action was taken by the Board to

stop them. Apache County does not provide for the consideration of the

area's hydrology in their regulations, but new ones are being written

(Jacks 1977). Greenlee County requires that all data submitted to the

AWC and the ADHS be submitted to their Planning and Zoning Commission.

A county official (Perkins 1977) also notes that the question of the

County's response for a development with an "inadequate" supply could

not be determined from existing regulations. Only 3% of that County is

private and developable, and only one subdivision of 10 dry lots has

been evaluated by the AWC since 1973; it received an "inadequate." Gila

and Yuma Counties do not provide any regulation with respect to water

supplies. Officials from Graham (Moser 1977), Mohave (Rozycki 1977),

and Navajo (Larson 1977) Counties, in discussing their regulations, 
com-

ment that, in addition to not having any dealing with water supply,

developers could still subdivide even if the supply were found to be

inadequate.

The variation in the use of water supply for subdivision

planning and regulation is the result of different interpretations 
of
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the county enabling legislation. It has been shown that, while offi-

cials in some counties feel that the county planning process includes

the power to review the water supply of a subdivision plat, others do

not consider this review valid under existing rules and regulations for

subdivisions. The question of county authority to consider water supply

in the subdivision regulatory process under ARS 11-806.01 was addressed

in the case of Owens v. Glenarm Land Company, Inc. (1975). The opinion

was written by the Court of Appeals of Arizona and therefore sets a

precedent for the State.

In the case, Owens was Chairman of, and represented, the Yavapai

County Board of Supervisors and their Planning and Zoning Commission.

The developer, Glenarm Land Company, Inc., had filed a petition before

the Superior Court of Yavapai County to obtain review of an adverse 1972

decision of the Board of Supervisors with respect to the approval of a

proposed subdivision plat. The Superior Court granted relief to the

Glenarm Land Company and ordered the Board to approve the plat. The

trial judge found that the developer had complied with all the existing

subdivision regulations for a plat and that the Board of Supervisors had

no authority to require proof of the future availability of water 
for

the development (Owens v. Glenarm Land Company, Inc.  1975, p. 431).

The Board had acted on the recommendation of the Planning and Zoning

Commission. At the request of Owens, the case was reheard. In 1975,

the Court of Appeals upheld the decision of the trial judge.

The Court's opinion first examined the Yavapai County 
Subdivi-

sion Regulations (new ones have since been issued). The question 
was
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whether the Board of Supervisors had the authority to require proof of

the availability of domestic water as a condition to the approval of a

subdivision plat (Owens 1975, p. 431). The Court specifically noted

that it was not addressing the question of whether the Board could enact

an ordinance or regulation dealing with the availability of water under

ARS 11-802 (Owens 1975, p. 432). In this case, the subdivision had

been denied without the existence of such an ordinance. The Court

noted that, under ARS 11-806.01D (which relates to the adoption of rules

and regulations), "the enactment of such rules and regulations by the

county is a mandatory prerequisite to the exercise by it of its sub-

division plat approval powers" (Owens 1975, p. 433). Continuing, it

commented that as a refusal to approve a plat must, under ARS 11-806.01C,

reference the regulation which it violated, it would be difficult for

the Board to comply in the absence of such regulations.

The Court went on to discuss the provisions of the State

enabling legislation with respect to water and, after reviewing ARS

11-806.01D, pointed to the fact that the statute's provisions with

regard to water only involved utility mains and other delivery systems.

In discussing this point, the Court stated (Owens 1975, p. 433):

In our opinion, this statuatory provision does not grant to the

county the authority to inquire into the availability of water,

but even if we were to assume that it did grant such authority,
the county has not brought to this court attention any regula-

tion or ordinance adopted by it setting standards for the
exercise of that authority.

Thus, under ARS 11-806.01D, the County did not have the express

authority to look at the availability of water. The Court did not

decide whether or not it was proper, by use of the police powers granted
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in ARS 11-802, for the County to determine the availability of water

through the adoption of a proper ordinance (Hunsaker 1976).

Judge Donofrio especially concurred with the rest of the Court.

He agreed with their affirmance of the trial courts decision but

questioned their opinion that the County can look only to ARS 11-806.01

to find authority to require proof of the availability of water (Owens 

1975, p. 434). As the case was decided on the grounds that the county

lacked a proper ordinance, then both the opinion of the majority

regarding the source of county authority and Judge Donofrio's are dicta.

Nevertheless, the decision provides an important insight into possible

future decisions. While the majority did not close the door on the

passage of a proper ordinance to remedy the situation, a doubt as to the

county's authority to adopt such an ordinance requiring the availability

of water (under existing enabling legislation) remained.

Judge Donofrio said that the authority existed and that the

court must look to statutes other than ARS 11-806.01. He cited ARS

11-251 (General Powers) and 11-802 (County Planning and Zoning), in

addition to 11-806.01, as a source of county powers and duties. ARS

11-802 gives the board the power to plan and provide for future growth

through subdivision regulations and ordinances "in order to conserve and

promote the public health, safety, convenience and general welfare . . ."

(ARS 11-802). Commenting on this statute, the judge wrote, "this sec-

tion, together with other mentioned, do give by implication the legal

authority to the County Board of Supervisors to enact an ordinance pro-

viding for proof of availability of water . . ." (Owens 1975, p. 434).
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Finally, in the tradition of Bristor (1952), the judge discussed the

scarcity of and critical need for water in Arizona, concluding that this

need enables the board to enact an ordinance requiring proof of water

availability; to conserve and promote the public health, safety, and

general welfare (Owens 1975, p. 435).

Summary 

Evaluation of subdivision water supplies by the AWC began in the

early 1970's with the study of the Empire Ranch Development in southeast

Pima County. The State Health Department, under approval powers for

public water supply systems, asked the AWC to evaluate the adequacy of

the development's ground-water supply to support the proposed population

fo 42,000. Responsibility at the AWC for the ground-water evaluation

was given to the hydrology section. Briggs, Chief Hydrologist for the

AWC, used a computer model to determine future conditions within the

aquifer at different levels of development. The AWC concluded that the

supply was adequate for the proposed population.

An outgrowth of the Commission's involvement with Empire Ranch

and similar studies for the State Health Department is ARS 45-513.

Enacted in May 1973 by House Bill 2100, the law gives the AWC the

authority to require the developer of a subdivision to submit a water

supply study to the Commission. Since the intent of the statute is to

inform the prospective lot buyer about the adequacy of the water supply,

the AWC, after a study of the subdivision's water supply, issues a 
deter-

mination as to the adequacy of the supply. The final decision of the

AWC is advisory and does not approve or disapprove the subdivision. If
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the supply is found to be "inadequate," information stating this must be

included in all subdivision contracts and promotional material. Enforce-

ment of the disclosure provision is the responsibility of the State Real

Estate Commissioner under ARS 32-2181D.

Water supplies for new subdivisions generally use ground water.

The Commission, in determining the adequacy of these supplies, has

established a set of criteria to judge the use of the water supply

against the normal practices in the State. The criteria used by the AWC

evaluate the quantity, quality, and dependability of the water supply.

The AWC uses the following logic to define an adequate water supply:

"To be adequate the water supply must first be available, it must not be

toxic, it must be there when needed, must be at a reasonable depth and

even if it meets the preceding criteria, it must also be legally avail-

able for use" (AWC 1976a, p. 11). Utilizing these criterion, the AWC

has found 43 of 383 proposed subdivisions to be "inadequate"; the

majority are the result of either inadequate quality or- life of supply

(100-year criterion).

Finally, information generated by the AWC is used by a number of

State agencies and the counties, each of whom require various amounts of

• information and provide different regulations to deal with subdivision

water supplies. The major differences are in the definition of what is

an adequate or available water supply and in how to utilize the informa-

tion provided by the AWC. Intervention by the counties is further con-

trolled by the decision in Owens (1975) which requires the counties to
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adopt rules and regulations for the consideration of water supply in the

subdivision approval process. Most counties have not done so to date.



CHAPTER 3

EVALUATION AND ANALYSIS OF THE EFFECTS OF THE LAW

Review

Information presented in Chapters 1 and 2 has discussed the

reasons for, and the methodology used in, the evaluation of subdivision

water supplies in Arizona. This is accomplished primarily by the

Arizona Water Commission's (AWC) administration of Arizona Revised

Statute (ARS) 45-513. Briggs, Chief Hydrologist for the AWC and the

person with the major administrative responsibility for ARS 45-513, has

noted that in addition to the explicit consumer protection aspects of

the law it had the unstated purpose of preventing developers from

avoiding regulation by exploiting the fragmentation of responsibilities

concerned with subdivision water supplies.

The AWC has reviewed over 380 subdivision water supplies through

the spring of 1977. Each development is evaluated by a series of

criteria that were discussed in Chapter 2; these criteria determine the

adequacy of the water supply (which almost always utilized ground water)

from the standpoint of availability, dependability, and acceptability.

The AWC defines adequate water supply as follows: 1) the supply must be

acceptable in quality (as defined by the ADHS); 2) it must meet the pro-

posed demand of the subdivision for a 100-year period; 3) in the case of

ground water, the depth to water must not exceed 200 feet for dry lot

80
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developments or 1,200 feet for developer-operated water supplies; 4) the

maximum water level decline in the aquifer must not be greater than 10

feet per year or 1,000 feet over the lifetime of the development; and

5) where the water supply is subject to appropriation, a legal right to

use the water must exist.

While the criteria used to determine the adequacy of the water

supplies is the same for subdivisions of all sizes and locations, the

type of study done by the AWC depends on the nature of the development.

Many of the smaller developments, commonly referred to by the AWC as

"Mom and Pop" subdivisions, are required to submit only minimal informa-

tion, usually data that is presently available. For these 10 to 20 lot

developments, the AWC does all the necessary analysis, often at little

or no cost to the developer. With developments greater than 20 lots,

the AWC requires more information (new data) to be obtained by drilling

production and observation wells and conducting aquifer tests. In addi-

tion, the developer must provide an analysis of water supply adequacy by

a competent professional. Evaluation of the water supply adequacy for

larger subdivisions, remote developments, and new cities is aided by the

digital computer to determine the possible future conditions and impact

on the development's water supply. A range of answers is produced and

mutually analyzed by the AWC and the consultants for the developer.

Although a number of procedural requirements are outlined in the AWC

draft regulations, the Commission emphasizes a policy of information

cooperation between the AWC staff and the staff for the developer. In

fact, similar cases often are treated differently. For each individual
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case, the AWC chooses the solution and the associated procedures to

comply with the law. This explains the Commission's lack of concern

that a written set of regulations has not been issued.

Utilizing the above procedures and criteria to determine the

adequacy of a proposed subdivision's water supply, the AWC has deter-

mined 43 of 383 subdivisions to have an "inadequate" water supply (see

Table 4, page 55). The majority of these determinations have been

because of poor water quality, often the result of fluorides or arsenic

and occurred mostly in Yavapai and Yuma Counties. Unlike dry lot sub-

divisions, developments with public water supplies are regulated by the

ADHS and, therefore, an "inadequate" by the AWC would be superfluous.

"Inadequates" due to lifetime of supply accounted for the second largest

number of these decisions and occurred primarily in Gila and Maricopa

Counties. Depth to water is a problem only for dry lot subdivisions and

is the most critical problem facing consumers in Coconino County.

Questions regarding the existence of a legal right to use the water

accounted for five "inadequates," four of which were in Gila County.

Finally, a number of developments received determinations of "marginally

adequate" as the result of high total dissolved solids. As solids are

not a part of the ADHS rejection standards for drinking water, this was

the only action available to the AWC.

Cooperation with other State agencies and county governments (as

discussed in the second chapter) is not an integral part of the Commis-

sion's administration of ARS 45-513. At present, the AWC maintains a

close working relationship with the ADHS to determine the acceptability
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of the water's quality, and in some cases to regulate the subdivision

development. In the past, the ADHS also used information provided by

the AWC to regulate development where an inadequate quantity of water

existed. Today, ADHS has determined that it does not have the statutory

authority to block development of subdivisions where the quantity is

considered "inadequate" by AWC criteria. Also detailed in the section

on relationships with State and county agencies was the use of informa-

tion provided by the AWC by the counties. Of Arizona's 14 counties,

only Cochise County has a provision in its subdivision regulations to

stop a development if the AWC determines the supply to be "inadequate."

A few counties utilize the information provided by the AWC but draw

their own conclusions as to the adequacy of the supply. Most do not

utilize the information provided by the AWC in the subdivision approval

process.

In defining their role in the evaluation and regulation process,

the counties must also give consideration to their enabling legislation

and to the findings of the Arizona Court of Appeals in Owens v. Glenarm 

Land Company, Inc. (1975). The Court's decision in Owens clearly stated

that if a county did not have a specific provision in its subdivision

regulations that required an adequate water supply it could not consider

that question at the time of plat approval. On its own, this decision

would let the regulations of Cochise County stand. However, the Court

also stated, in its opinion, that the state enabling legislation did not

provide for consideration of the adequacy of subdivision water supplies.
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Evaluation and Analysis of ARS 45-513 

In evaluating the law, this study is concerned with the effect

of the AWC decisions on the subdivision industry in Arizona. Specific

analysis of AWC determinations would require examination of the data

provided by the developers, data which is unavailable for this study

because of the Commission's closed files. Conclusions regarding the AWC

administrative procedures can be made by evaluating the comments of

interested State and local agencies and private individuals with regard

to the criteria used by the AWC evaluation of the water supply adequacy.

AWC Regulations

In addition to the questions raised about the Commission's choice

of criteria to evaluate the water supplies, comments have also been made

about the procedures outlined by the AWC for compliance with the law.

Before discussing the criteria specifically and evaluating the effect of

ARS 45-513 on subdivision development, the study will consider the sub-

ject of legislative delegation.

The definition of Congressional delegation by the U. S. Supreme

Court in 1940 is also appropriate to legislative delegation in Arizona.

Simply stated, delegation of authority to the agencies is recognized as

necessary so that the exertion of legislative power does not become

futile (Davis 1975, p. 39). The Legislature, in drafting and approving

ARS 45-513, produced only a short, three-paragraph law. Davis (1975,

p. 45) notes that state legislatures "are often less responsible than

Congress; their draftsmen are often less skillful in clarifying legisla-

tive intent; direct responsiveness to special-interest groups is often
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more pronounced; and . . • safeguards to protect against arbitrary

action are generally less developed." In the case of ARS 4 5-513, a

number of major questions were left unanswered and to further complicate

the situation the Legislature did not attempt to define what an "ade-

quate" water supply was. To resolve this, it became the responsibility

of the AWC to draft, circulate for review, and publish a set of regula-

tions to be used in administering the law. Through the Commission's

Executive Director, Steiner, the responsibility for these regulations

has been delegated to the Chief Hydrologist Briggs. As the responsi-

bility for ARS 45-513 is passed from the Legislature to Briggs, it

becomes more difficult to question the administration of the law. A

major consultant for the subdividers has commented that since the law

only affects developers (who have not been considered the "best people

in the world"), there has been little interest, press, or public comment

about the law (Arizona Real Estate Press 1976a). Manera (1977) notes

that for these reasons there has been little effort to force the AWC to

follow through with the proper administrative process and adopt a set of

regulations.

Questions and comments that are traditionally answered in public

hearings on new agency regulations have gone unheard. In the four years

since the passage of the law, over 380 cases have been reviewed and yet

a set of regulations outlining the criteria and procedures used by the

AWC has not been issued. The seriousness of this situation is com-

pounded when it is realized that the number of cases reviewed each year

has been decreasing. At present, the regulations have just completed
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initial review by the Arizona Attorney General's Office. This, however,

does not explain the preceding delay.

Numerous problems are created by the Commission's delay. Manera

notes that since there is no set of written regulations "a subdivider

that goes in to try to prove [that a] water supply [is 'adequate'] has

no way of knowing what he has to submit to the water commission"

(Arizona Real Estate Press 1976a). In response to this, Briggs (1977a)

points to the fact that the AWC considers each case on an individual

basis; therefore, the process does not need regulations to survive.

While this may be true with respect to the procedures for compliance

with the law, it does not hold with regard to the criteria used. The

AWC maintains a flexible procedure and works to suit each study to the

needs of the individual development. Problems in the area of compli-

ance generally involve differing conclusions about values assigned to

various parameters and are often resolved through cooperation between

the AWC and the consultants. In those cases where conflicts are

unresolved, it is doubtful if regulations could help since the present

draft regulations do not deal with the uncertainties inherent in ground-

water hydrology.

Adequacy Criteria

A valid cause for concern with the delay of the regulations is

the present inability to challenge the criteria used by the AWC to

determine an "adequate" water supply. The AWC is inflexible on the

definition of "adequate." Thus, the process is no longer an informal

one. A number of developers and consultants have challenged the
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criteria, particularly the 100-year lifetime requirement. 1 In addition,

one county official is unhappy with the quality criterion as it does not

include total dissolved solids.

Critics feel the 100-year lifetime criterion is unreasonable and

uncertain. Manera (1977) comments that the federal government, in

planning for the CAP as well as other western states, requires only

proof of a 50-year supply. In Maricopa County where land is at a

premium, officials feel that 100 years is too distant. By that time,

public supplies already approved by the AWC will reach all developments

(Crohurst 1977). Changes in population growth over the next 100 years

could leave a development that previously was considered to have an

"adequate" supply without one. Should this occur, the AWC has the right

to change its determination, but this leaves the previous lot owners

unprotected. Manera states that the only method capable of projecting

100 years into the future is to use a mathematical model, which may not

always be practical (Arizona Real Estate Press 1976a). However, the

mathematical model is the most sophisticated tool used by the AWC to

predict future effects and attempt to resolve the uncertainties. Briggs

(1977a) states that the AWC does not have the liberty of leaving

questions of uncertainty unresolved, and that when the subdivisions are

1. The greatest opposition to the 100-year lifetime requirement

comes from the developers, their consultants, and a number of county

officials. It should be noted that with the exception of an article in

the Arizona Real Estate Press (1976a) by Paul Manera most of the 
com-

ments in this study were solicited from the individuals. While it can
be concluded that significant criticism exists between the developers,

it would be wrong to conclude that any major public opposition was

forming to this criterion.
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large and/or the future impacts uncertain the Commission will use a

mathematical model.

An additional point considered in evaluating this criteria is

the location and economy of the area in question. In the Globe-Miami

area of Gila County, where the majority of the "inadequates" due to life

of supply occur, some officials estimate that the copper ore might only

last another 50 years (Briggs 1977a). The economy and residents of this

region are strongly dependent upon the copper industry. Thus, while the

AWC may determine that a number of the proposed subdivisions in the area

only have a 40 to 70 year life of supply and are therefore "inadequate,"

this fact is of little relevance to the local residents (McNair 1977).

People living in the area will probably continue to do so, and to pur-

chase new lots despite the decisions of the AWC.

Three additional "inadequates" due to life of supply occur in

Maricopa County, and are serviced by the Paradise Valley Water Company.

While the residents of the area would be more influenced by an "inade-

quate" decision from the AWC than residents in Gila County, it again is

doubtful that it will affect lot sales in the area. First, developable

land in the Phoenix area is becoming scarce and the demand is good for

new homes in the more affluent areas that the water company serves.

Second, the AWC, while noting that the water company's situation is

getting worse, still gives them a 70-year supply of water. At the

present, the City of Phoenix has been purchasing a number of the smaller

water companies in the area and is beginning to serve their residents.

Also to be considered is the possibility of CAP water to supplement the
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company's well fields. Given this knowledge and the belief that somehow

water will always be provided in this large metropolitan area, it would

not be expected that the Commission's statement would affect sales. As

this action has happened only recently, it is premature to draw a final

conclusion.

Finally, a third case of an "inadequate" due to life of supply

is the 2,000 lot Meadview Highlands subdivision in Mohave County. Since

the majority of the lot buyers in this development will be trailer owners

who only intend to spend their weekends on the Colorado River, the

developer is not concerned with Meadview's failure to meet the 100-year

life of supply criterion (McNair 1977). Prospective lot owners are

unconcerned with what will happen 70 years in the future when their

grandchildren may own the lot. In fact, the "inadequate" determination

may have a reverse effect. Buyers uncertain about the availability and

dependability of ground-water resources in the area would be delighted

to find that the AWC had assured them of a 70-year supply.

Given this information, the question remains: Why choose 100

years as the criterion? Briggs (1977a) has used the "life of a mortgage"

logic presented in Chapter 2 and is quick to point out that either the

water is there for at least the 100-year period or it falls short even

of a 50-year life. However, the majority of these "inadequates" had a

life of supply from 50 to 75 years. In reality, the Commission's choice

of a 100 year value seems to be based on the following considerations:

1) the figure is large enough to stop the fraudulent developments with a

poor water supply; 2) it assures that homes built to last longer than 50
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years, given the uncertainty of the groundwater supply, would not be

left abandoned; and 3) that 100 years is a nice, large round figure.

This discussion has not included those developments where a final deter-

mination was never issued. A number of which probably abandoned their

development plans because they could not meet a 100 or even 50-year

requirement.

Other criteria used to evaluate the adequacy of a subdivision's

water supply do not generate the criticism as does the lifetime of

supply criterion. The most predominant criticism is that no real pur-

pose is served by the law and/or nothing new has been accomplished.

Over half of the "inadequates" due to the depth to water occur in

Coconino County; officials there claim it does nothing more than

existing County regulations. People in areas where the water is found

only at depths of greater than 1,000 feet have always been aware of this

fact and in some instances are resigned to hauling water to their vaca-

tion homes.

Decisions with respect to water quality exemplify both the

dependence by the AWC on other agencies and the inadequacies of the

present criteria. The AWC relies upon the ADHS for all water quality

tests and drinking water standards. At the present time, these

standards (Table 3, page 52) only include toxic elements and do not

include hardness, iron, chlorides, or sulfates. A water supply is still

not considered toxic though it may have a total dissolved solids content

as high as 2,000 mg/l. Since the water would be unpalatable, it would

not be consumed; therefore, it is not considered a health problem.
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Primarily, the AWC is concerned with the dry lot subdivisions.

Originally, ADHS wanted, as part of House Bill 2100 (ARS 45-513), a

regulatory power over dry lot subdivisions, but received none. At

present, most of the "inadequates" issued by the AWC involve small dry

lot developments with high levels of fluorides or arsenic in Yuma

County. Planning officials in Yuma County are not pleased with the law

and complain about the lack of a standard for total dissolved solids.

Baldwin (1977), Yuma County Planning Director, points to the fact that,

as many of the residents of these new subdivisions are older people,

they are not bothered by the higher fluoride levels. "Inadequates" due

to quality have not had a direct effect in that area primarily because

the lot buyers do not perceive the fluorides to be a problem. However,

where problems and subsequent complaints do occur is at developments

with high dissolved solids; these receive a "marginally adequate."

Baldwin would like to see total dissolved solids considered in the AWC

evaluation.

The criteria established by the AWC attempt to define what con-

stitutes an "adequate" ground-water supply. However, in an analysis of

the "inadequate" decisions issued by the Commission, no major effect on

a particular region or the development industry can be linked to a

specific criterion. The criteria exist in order to assist the AWC in

defining an "adequate" water supply but do not appear to be the major

force that the developers must contend with. In many cases when a

development receives an "inadequate," it is for reasons that will be

ignored by the consumer.
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The Effects of ARS 45-513 on the
Subdivision Industry

A more general evaluation of the Commission's decisions provides

evidence that the statute has a definite effect on the subdivision

industry. This is supported by a review of both the 383 final decisions

by the AWC over the past four years and the comments of the AWC and con-

cerned developers and consultants.

A statistical analysis was used to determine if "inadequate"

decisions by the AWC had any effect on the developers' plans to sub-

divide and sell lots. Through informal interviews with planning and

health officials in each county, information was obtained regarding the

development activity at each subdivision where the AWC had issued a

decision (whether "adequate" or "inadequate"). As specific information

was often unavailable, the only question considered was whether or not

there had been any development activity at the site. This included

whether construction of roads, water or sewer lines, or homes had begun

or permits had been issued. In other words, a basic assessment was made

whether the subdivider intended to develop the subdivision or to abandon

the plan. It is noted that a number of developments were abandoned for

a variety of reasons. Chief among these was the poor economy and new

county regulations for roads and utility services. Of the total 383

decisions by the AWC, 288 can be classified as developed and 91 as not

developed; four were not considered due to various reasons. It is not

possible ta quantitatively distinguish the reason why a development was

abandoned prior to construction. Whether the decision of the AWC was

"adequate" or "inadequate," it is assumed that abandonment could occur



93

for reasons relating to the economy, land fraud publicity, county regu-

lations for roads and utilities, or other factors. The analysis was

done to determine whether those subdivisions with "inadequate" deci-

sions had a greater chance of abandonment because of the additional

negative factor; that of the determination of an "inadequate" water

supply.

For the purpose of the analysis, it was assumed that decisions

by the AWC are mutually independent from each other and the probability

of receiving an "adequate" or an "inadequate" determination does not

change. The sequence of AWC decisions can be modeled as coming from a

binomial distribution. Of the 340 subdivisions which received "ade-

quate" decisions, 264 (77.5%) were subsequently developed. Of the 43

which received "inadequate" decisions, 24 (56%) were developed. A

statistical test was done to determine if the difference in the rate of

development between the two groups is statistically significant. 
The

calculations are presented in Appendix B. 
From these calculations, it

can be concluded that the results are statistically significant 
and

there is a greater probability that developments given 
an "inadequate"

decision by the AWC will not be subdivided. The 
results are significant

to the 1% level.

Similar analyses were performed for 
each individual criterion.

When "inadequates" due to life of supply are 
considered alone, it can be

concluded that there is no significant effect 
on the developers' plan to

subdivide. When quality and depth to water are 
considered separately,

it is concluded that "inadequate" decisions do significantly 
affect
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subsequent development. These results are valid for quality and depth

to water to the 3% significance level. Insufficient data were available

to test decisions using water rights as a criterion.

The data support the conclusions drawn in the previous section.

The life of supply criterion does not have an effect on a developer's

decision to subdivide and sell lots. Again this is due in part to the

perceptions of the consumers involved; the lot buyers do not project and

forecast problems as far into the future as does the AWC. The data also

support the conclusions of the effect of the depth to water criterion.

While there is a lower probability that development will occur with an

"inadequate" decision, this may not be totally the result of the infor-

mation provided by the AWC. The majority of "inadequates" due to depth

to water occur in Coconino County. Information on the problem of the

large depth to water is also available from the County and has been

known about the area for quite some time. The statistical data relating

to "inadequate" decisions where quality is used as a criterion are con-

trary to information obtained during personal interviews. In Yuma

County, planning officials do not perceive that information on high

fluorides would affect sales of. retirement communities. However, data

from Yuma County does support this conclusion since five of the six

"inadequate" quality decisions are not being developed. County offi-

cials attribute this to the poor economy and financial problems for the

developers but concede that the Commission's decision may 
have added to

the developer's problems and the resulting decision not to 
build.
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In the qualitative assessment of the law, both the effect on the

subdivision industry and the buyer were considered. The general theme

of this section has been to look at the law's effect on the developer.

However, the stated intent of ARS 45-513 was to inform the consumer if

the water supply was inadequate; in particular, it was to inform the

out-of-state buyer (Gardner 1977). Altenstadter (1977), Cochise County

Planning Director, feels certain that buyers do not read the "public

reports" and often do not read the contracts before signing. Thus,

while the law is successful in providing information for the consumer,

its effect on the buyer's actual decision is questionable.

Laws are not passed for advisory purposes only; some regulatory

effect is intended. While it can only be said that ARS 45-513 has the

measured effect of decreasing the probability that a subdivision with an

"inadequate" decision will be constructed, it also has a regulatory

effect on development activity that cannot be measured. Approximately

10% (or 38) of the proposed developments would have been issued "inade-

quates" had the subdivision not been abandoned before a final decision

by the AWC was made (Briggs 1977a). Also considered in evaluating the

effect of the law are a number of developments that received "adequate"

determinations only for a part of the proposed development.

The consideration of conclusions about the effect of the law

must be tempered by the additional factors affecting land sales in the

State. Land sales and subdivision starts are down and have been since

the law was passed in 1973; a fact which cannot be directly linked to

ARS 45-513. The major factor for the decline is an economic recession
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that occurred almost simultaneously with the most active years of the

statute. People interested in a new or second home in a remote subdivi-

sion did not enter the market as fast as in the 1960's. A second major

factor for poor land sales was the increased attention focused on land

fraud problems in the State. This had a two-fold effect: first, the

media focused national attention on Arizona's land sales problems, which

undoubtedly had the effect of decreasing the sale of lots to out-of-

state buyers; and second, documentation of land fraud practices brought

new county regulations dealing with roads, sidewalks, water and sewer

services, utilities, and for the larger developments schools and parks;

all of which imposed increased costs on the developer and decreased the

practice of wholesale splitting and selling of unimproved lots.

Developers and government officials concur that ARS 45-513 is

one more factor attributing to the decrease in the number of new sub-

division starts. While those persons who were interviewed cite water

supply evaluation as a factor, each assigns it a different level of sig-

nificance. However, all agree that it is second to the economic situa-

tion. If the market was to become economically favorable to land sales

again, developers could and would find a way to meet the requirements of

the AWC (Blum 1977).

Two major costs confront the developer when complying with ARS

45-513: direct and indirect. The direct cost is the water supply

study. A water supply study can take up to a year, demanding consider-

able money for consultants' fees. In order to prove an adequate supply,

the developer is forced by the AWC to drill production and observation
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wells and conduct aquifer tests. As was exemplified by the Sedona

development, where the developer spent $75,000 to prove the adequacy of

the supply and later abandoned the development for financial reasons.

The indirect costs of a delay are often of greater importance

than the hydrologic fees. One cost associated with delay is deferred

revenues and is best exemplified by the Fountain Hills subdivision.

Problems began for the development in 1974 when the AWC studied the sub-

division's ability to meet the 100-year life of supply requirement for

an additional 5,000 lots. The three-year delay has cost the company

millions in deferred income (Fisher 1977). Theoretically, this is not

lost income; however, due to inflation, taxes, and heavy interest pay-

ments on existing investments, it is a definite cost to the firm.

At present, Fountain Hills and the AWC are cooperating on a

computer study of the area. McCulloch Oil, the owner-developer, has

refused to take an "inadequate" decision. Unlike the situation in Gila

County, the developer feels that an "inadequate" would be bad publicity

and have a major effect on the sale of lots (Fisher 1977). The differ-

ence is the individual the development is geared toward.

McCulloch Oil Corporation has decided to discontinue land

development operations. Undoubtedly due to the inability to sell lots.

Clearly the AWC has had some effect on the development. In the Annual

Report (McCulloch Oil Corporation 1976, p. 32), the Corporation notes

that "the dispute [with the AWC] does not relate in any way to homesites

which have been sold to date or are presently being offered for sale.

However, there is property at the development affected by this dispute
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which is presently not being offered for sale." Fountain Hills could

have received an "inadequate" decision at any point over the past three

years, choosing not to for fear of bad publicity. While the AWC has

cost the firm over $100,000 for recent consultant fees, the costs

associated with the delay are not as easily measured. Notwithstanding

these costs, the AWC decision may not be the major obstacle for the

development since Fountain Hills has been unable to sell many of the

lots approved prior to 1973.

At Carefree Ranches, the AWC had only given approval for

approximately 1,900 lots, out of an original request of about 10,000.

Presently, there is no major sales activity at the development. Again,

the primary reason for Carefree's inactivity is financial. A factor

that precipitated this was the actions of the AWC. In the period that

Carefree was planning to market and sell 10,000 lots, interest payments

were being made amounting to thousands of dollars on monies borrowed to

obtain land for the development (Manera 1977). When the AWC failed to

approve all the lots, the firm lost its chance to recoup these interest

payments through the sale of the lots. As was the case with Fountain

Hills, their plans to develop the full 10,000 lots were abandoned

because of the uncertainty associated with publicity generated by an

"inadequate" decision. Unlike the old style remote subdivision that was

simply a splitting of the land into lots, Carefree would be required by

County regulations to spend between $1,800 and $2,000 per lot for power

and water lines, fire plugs, and roads. Carefree Ranches could not risk
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the expenditure of $2,000 per lot and the interest on the land while

attempting to sell the lots or to prove the AWC wrong.

In Cochise County, the development of the Prescott Valley, Inc.

faced problems similar to those at Carefree. Land sales in Arizona

often include the splitting and sale of a large ranch, such as the 3,000

acres owned by Prescott Valley, Inc. In order to meet both interest

and mortgage payments, the developers must have the steady cash flow

produced by a rapid sale of lots. Any delay stops the flow of dollars

and the development becomes a losing investment. Prescott Valley, Inc.

could not afford to delay sales of 2,500 approved lots while attempting

to prove the adequacy of the water supply to serve an additional 5,000

lots. In addition, for the developer to show a profit, either all the

proposed lots must be sold (in this case 7,500) or the ranch would have

to be sold as a whole since the subdivider could not afford to pay the

increased taxes on the 2,500 approved residential lots while attempting

to prove the adequacy of the other 5,000 lots.

In summary, it is the effects of additional losses and time

delays involved in complying with the law that have proved the most

substantial power of the AWC. Because of the uncertainty associated

with the decisions of the AWC and the public's subsequent reaction,

developers have pulled out of the market or drastically reduced their

plans in order to avoid a loss. Increased county regulations, high

property taxes on improved lots and high interest payments on these

large tracts of land all demand that the developer have a continued flow

of capital and, in many cases, sell all of the proposed lots in order to
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show a profit. The actions of the AWC serve as an ongoing regulatory

process for large developments where the water supply is inadequate or

uncertain. The AWC has little effect on the smaller developments where

they issue "inadequate" decisions and, in some cases, AWC decisions aid

the developer by legitimizing an uncertain ground-water supply.

Inadequacies of the Law

A number of problems exist which the law is powerless to

resolve, and chiefly involve the State's definition of subdivisions.

The major problem concerns developments split into 40-acre parcels.

Steiner (1976) notes:	 . . . I would have to say that the 40-acre

developments are (or were) the most flagrant in the misrepresentation of

the water supply situation." Forty-acre developments also have been

called the most serious problem facing lot buyers in areas of inadequate

water supply. The AWC reviews them but does not have the authority to

require information as it does with subdivisions. Often, if a developer

is unable to obtain AWC or county approval for a subdivision, he will

abandon that plan and sell the land as 40-acre parcels. These lots are

not subject to county regulations; no services, approved roads, or

utilities must be provided.

Subdivisions with an unacceptable water supply due to poor

quality also represent a problem to the governmental regulatory agencies.

If the developer intended to supply water to the lots but could not

receive an "adequate" from the Commission and the approval of the ADHS,
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the common move is to abandon that plan and sell dry lots which are not

subject to ADHS control.

Finally, problems exist between the developers and the AWC

involving the hard line approach that Briggs takes when demanding infor-

mation from the subdividers. A number of developers (Blum 1977, McNair

1977) feel that Briggs will not budge once he takes a specific position,

citing Briggs' delay in issuing the regulations as evidence of the

difficulties in complying with the law (qanera 1977). For its part,

the AWC notes that often the consultants, in order to win approval for a

development, will offer the data twisted and turned such that the supply

appears to be adequate. Only when the AWC does its own analysis does

the uncertainty of the ground-water supply become clear.



CHAPTER 4

CONCLUSIONS AND RECOMMENDATIONS

Information presented in this study indicates that through the

requirements for compliance with the law the AWC has developed a success-

ful regulatory process for large subdivisions with "inadequate" water

supplies. On a number of occasions, the AWC has prevented the

developers entry into the market by utilizing the unwritten but

inherent administrative powers of the law. The Commission's interpreta-

tion of "adequate" has been extremely broad, making compliance with the

law an often costly and impossible task. While many public officials

viewed the law as simply a vehicle to inform the consumer of subdivi-

sions with less than adequate water supplies, Briggs (1977a) interpreted

the statute's purpose as a mechanism to delay and subsequently prevent

development of many large, remote subdivisions. Briggs (1977a) asserts

that the AWC may have seen the last of these developments for awhile,

since existing economic and regulatory constraints make it impossible to

subdivide and show a profit. Nevertheless, smaller subdivisions con-

tinue to be developed and are required to utilize the AWC evaluation

process.

Conclusions and recommendations in this chapter hopefully will

aid the AWC and other interested agencies in the recognition of problems

that exist in the present subdivision evaluation and approval process.

102
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Further, it is the intent of this thesis to examine governmental pro-

cesses and water resources decision-making.

The majority of the procedures used by the AWC in administering

the law are informal. Even after the adoption of the AWC regulations

for ARS 45 -513, the decision-making process will continue without any

major formalities. Characteristic of the informal workings of this

administrative agency are the requirements for compliance with the law

and the relationships with other agencies. In the 20-100 lot per sub-

division range, the AWC often requires different amounts of information

from the developers, depending upon the available data. In its rela-

tionship with the Arizona Corporation Commission and the Arizona Depart-

ment of Health Services, the AWC has established a number of informal

procedures and reciprocal agreements. Whether dealing with developers

or agencies, the AWC assumes the role of a technical and advisory agency

whose actions are not subject to political supervision. But, agencies

such as the Corporation Commission as well as county governments utilize

AWC information to approve or disapprove a subdivision, a decision which

is often political.

A similar situation exists in Pima County. The County Planning

and Zoning Commission uses its advisory and study powers in an ongoing

regulatory process, and will not give the necessary approval for

developments with less than adequate water supplies. As the power to

deny a subdivision final plat because of an inadequate water supply is

not specifically conferred upon the counties, Pima County has attacked

the problem by indirect methods. Actions by the counties, 
and State
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agencies that utilize the information provided by the AWC, to deny sub-

divisions may have been unintended when the law was originally passed.

Agencies utilize informal and often uncodified authority to develop

substantial regulatory powers. Since these powers may have been

unintended, there often is no system to check them.

Decisions by the AWC under ARS 45-513 cannot be avoided because

of uncertainty or political pressure. As a technical agency, the AWC

must produce a quantified result, even when other agencies or institu-

tions find that task impossible. The practice of utilizing the "best

available information" often draws the criticism of development interests.

Manera (1977) and others have repeatedly emphasized that the AWC does

not know what will happen in 100 years, as the future of the ground-water

resources are too uncertain. While this may be true, the Commission

does not have the luxury to back off from uncertainty, since perfect

knowledge is often unobtainable (Briggs 1977a). This situation is best

exemplified by the Commission's study of Empire Ranch where a number of

parameters were not measured but assumed, leading to criticism by those

who believe that there was not enough information available to determine

the water supply adequacy. Nevertheless, the AWC did conclude that

enough water was available for a population of 42,000, but the ground-

water supply would not support a population of 100,000 people. Today,

conclusions by a number of parties studying the area indicate that the

water supply would have supported the requested population (Resnick

1977). The AWC, while perhaps making an incorrect decision, acted on

the basis of the information on hand at the time. The best decisions
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are those made within the allowed time constraints, on the basis of the

best available information (Biswas 1975, p. 32).

Governments intervene in water resources decision-making only to

assure the public's satisfaction with the water services provided;

further, the burden of proof for expansion of the institutions' role is

on the particular government agency involved (Crame 1969, p. 12).

Enactment of ARS 45-513 was the result of both a growing consumer prob-

lem in the State and the desire by the State Legislature to legitimitize

the existing role of the AWC in evaluating subdivision water supplies.

Prior to 1973, the AWC provided information to the ADHS on the

water supply of selected large subdivisions. Expansion of the Commis-

sion's role was first attempted in 1972, but failed because the new law

would have given the AWC the authority to approve or disapprove subdivi-

sion water supplies and thus control of the developer's final decision.

Continuing with the logic offered by Craine, intervention by the AWC was

necessary to assure public satisfaction with the subdivision's water

supply; satisfaction not achieved by the information provided by the

AWC to the ADHS. Therefore, the purpose of ARS 45-513 is to evaluate

subdivision water supplies and project future demands on the area's

water resource.

The counties' role in the subdivision evaluation process allows

for approval or disapproval of subdivisions; however, specific consider-

ation of water supply in the final subdivision approval process is not

given to the counties by the State. The counties use specific planning

powers in an ongoing regulatory process to control developments in areas
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with inadequate water supplies. However, actions resulting from the

planning process do not carry the weight of a decision made through the

counties' approval powers. To simply deny a subdivsion because of an

"inadequate" water supply is, at present, a power unavailable to most

counties (Owens 1975).

Analysis of the level of AWC intervention and that of other

institutions involved in the subdivision evaluation process is aided by

the use of Craine's (1969, p. 12) model of government intervention.

Craine lists five techniques used to influence the provision of water

services: 1) water resource intelligence; 2) identification of water

resource potentials and planning; 3) regulation of water use; 4) develop-

ment of the water resources; and 5) organization of regional distribu-

tion and disposal systems. These criteria represent from one to five a

systematic progression in scope and complexity, i.e., government utili-

zation of technique five is most effective when integrated with tech-

niques one through four. The following discussion focuses on techniques

one through three since techniques four and five are not utilized or

appropriate to the evaluation and regulation of subdivision water

supplies.

Technical information analyzed and presented by the AWC is a

product of technique one and technique two. The Commission operated on

what Craine (1969, p. 19) refers to as stage two: the collection and

generation of data on a subdivision's water supply; utilizing the data

to project the future condition of the supply and provide a basis from

which regulatory agencies can operate, or from which the consumer has
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the knowledge to become the decision-maker. The projection of future

conditions and the generation of a specific conclusion about the ade-

quacy of the water supply involves technique two: identification of

resource potentials and planning.

Additional responsibilities of the AWC include state-wide water

planning activities and involve a more sophisticated use of technique

two. The AWC has not coordinated its water planning efforts with the

administration of ARS 45-513. The Commission claims that the two are

separate tasks and that to be integrated the Legislature would have to

authorize an expansion of the Commission's role in the subdivision

review process. As the AWC has taken an informal approach in admin-

istering the subdivision law, it is concluded that the AWC could expand

its planning effort to include ARS 45-513. The connection is natural

since an important part of the State Water Plan is Phase II, "alterna-

tive futures for water use in the state." Any alternative future must

consider the effects of subdivision development on the State's water

resources. While the Commission does require proof of adequacy for the

particular subdivision, no attempt is made to have the developer show

how that subdivision affects the rest of the basin or the State. This

action does not coincide with the Commission's mandate to plan and

develop the waters of the State.

Planning and management of the State's water resources are

influenced by the land and agricultural interests, influence which is

directed by the State Legislature and the State Land Department. The

result has been three actions that have a direct effect on the evaluation
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and regulation of subdivisions with inadequate water supplies. These

are: 1) the lack of an appropriation doctrine for percolating ground

water; 2) the division of the water rights administration and water

planning into two agencies; and 3) the lack effective rules and regula-

tions for the denial of subdivisions when the ground-water supply is

found to be "inadequate."

Rejection of the appropriation doctrine for percolating ground

water necessitates the use of a 100-year life of supply criterion by the

AWC in the subdivision water supply evaluation. In California, for

example, if a developer intends to subdivide and provide water, the

availability of unappropriated water must be shown; permits to extract

the ground water are then issued subject to vested water rights. While

not providing an absolute assurance that an adequate supply will be

available, the doctrine does assure the lot buyer that water is avail-

able at present and can indicate the amount of ground water available

for future use (Woodward 1973). Lacking an appropriation doctrine for

all ground water, Arizona is unable to quantify the volume of water

available to the development.

Evaluation of the life of supply and the concommitant require-

ment that it last for a 100-year period is the Commission's attempt to

solve some of the problems inherent in Arizona ground-water law.

Craine's (1969) hypothesis is that governments only intervene to assure

the public's satisfaction with the use of the water resource. However,

as Arizona history shows, intervention by governments is limited by the

influence of special interest groups Nairn 1963, p. 70). The
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utilization of the 100-year life of supply criterion represents inter-

vention by techniques one and two. An appropriation doctrine for per-

colating ground water would require the use of technique three: regula-

tion of water use. It is concluded that this would better serve the

overall public. However, as an appropriation doctrine for percolating

ground water does not exist, the AWC utilizes the most complex technique

available to it: technique two.

A second obstacle to the overall planning of the State's water

resources and the integration of this planning with the subdivision

review process is the separation of water resource duties in Arizona.

While the AWC has the authority to plan and manage the waters of the

State, the State Land Department is given the responsibility for the

control and supervision of these waters. Ideally, ARS 45-513 should be

integrated into overall State water planning efforts so that the law

would act not only to assure subdivisions an adequate supply of water,

but also to control the depletions of regional ground-water basins,

which at present is not practical. It would involve a system where the

power to control the State's waters was not divided between the two

institutions. In addition, a legislative code would be required that

recognized ground water as a finite resource. If this were the case,

ARS 45-513 would no longer be necessary, or at best would only be used

as technique one, i.e., providing information on the resource.

Finally, the State and county governments lack an approval power

and the associated rules and regulations to deny a development when the

ground-water supply of a subdivision is found to be "inadequate."
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ARS 45-513 is only advisory and, although it has been concluded that the

requirements for compliance with the law serve as an effective regula-

tory process, there is no absolute way for the AWC to stop a development

with an "inadequate" water supply. At the county level, with the excep-

tion of Cochise County, nothing is provided in the counties' subdivision

approval powers to stop developments with an inadequate supply of water.

Pima County utilizes technique two and in its planning process has

intervened to prevent developments with less than adequate supplies.

However, the best approach involves the use of technique three: the

development and enforcement of rules and regulations for the approval of

subdivision water supplies.

Recommendations 

It is the major conclusion of this study and subsequently the

major recommendation that a mechanism be provided for the consideration

of AWC information in the subdivision approval process. Arguments for

placing the approval power either with the counties or the State are

considered. In either case, the role of the State and the counties must

be more accurately defined.

Steiner (1972a) has commented that "the state [should] serve in

a support role to the local agencies, filling the gaps in local

authority, providing technical expertise as necessary, and integrating

the local efforts into a statewide framework of water and land use

plans." The State would provide direct financial and technical assis-

tance to the counties and enable the counties to consider water supply

in the subdivision approval process.
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As regional variation exists with respect to the economy, popu-

lation, and water supply throughout the State, it can be argued that the

approval power should exist at the county level. While a 60-year life

of supply in Gila County (which received an "inadequate") is not con-

sidered a problem, a development in Yuma County with 2,000 mg/1 of total

dissolved solids (which received an "adequate") does pose a problem for

the residents. In addition, unlike officials at the AWC, county offi-

cials are elected representatives and, therefore, are subject less to

the views and opinions of a single interest group and more to the

expressions of the general public. This would legitimitize any decision

made by the counties, particularly the denial of a subdivision plat

(Fox 1976, p. 745).

Decisions made at the county level may legitimitize the approval

process and allow for consideration of regional variations, but would be

subject to expressions of elected representatives, which would not

necessarily be the best technical choice. The possibility exists that

the desire of county government to increase its tax base would lead to a

continual approval of all subdivisions. By ignoring technical informa-

tion provided by the AWC, the counties would not fulfill the role of

protecting the public's general welfare. Thus, placing the approval

power with the AWC would insure that the decisions were technically cor-

rect and would avoid trade-offs with local economic development.

Decision-making at the county level is seen as desirable since

it allows for consideration of regional variations and the view of local

residents. While problems can occur for reasons stated above,
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examination of the subdivision planning process in Pima County indicates

that the local governments are competent to consider AWC information and

choose a solution that is technically correct. In addition, initial

support for ARS 45-513 came from interest groups at the local level;

also a number of counties already consider water supply in their

planning process. It is expected that the counties would consider water

supply in the subdivision approval process if enabled by the State.

Therefore, it is recommended that the AWC continue to use its technical

expertise to determine the adequacy of subdivision water supplies and

then present the decision and the reasons for that decision to the

county planning and zoning commission and board of supervisors. The

State would play an advisory role and utilize technique two. The

counties should be enabled to consider the question of an "adequate"

water supply in the subdivision approval process.

Introduced in 1976, House Bill 2355 would have given the

counties an approval power. This bill was an outgrowth of the Court's

decision in Owens (discussed on page 74). As originally introduced, the

bill gave the counties the option to consider water supply in the sub-

division approval process by amending ARS 11-806.01E and adding the

following: "The regulations may include provisions for the requirement

of an adequate water supply reasonably suitable for domestic use and

fire protection . . ." (Arizona State Legislature 1976, H.B. 2335). The

bill was later rewritten. The amended language gave the counties the

authority to require an adequate water supply (Arizona Real Estate 

Press 1976b). A change which killed the legislation. Development
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interests argued that the AWC was already evaluating subdivisions' water

supplies (Arizona Real Estate Press 1976b). The actions of the sub-

dividers and the Legislature are representative of special interest

politics in the State. The development interests supported the status

quo, preferring the existing ARS 45-513 over House Bill 2355, since

present intervention by the AWC only involves technique two; House Bill

2355 would have utilized technique three.

It is recommended that House Bill 2355 or a similar version be

-reintroduced. The Bill should amend ARS 11-806.01E by stating the

following: the regulations shall include provisions for the considera-

tion of an adequate water supply as defined by the Arizona Water Commis-

sion under ARS 45-513 ["As a condition precedent to the approval of the

final plat" (ARS 11-806.01E)]. The new language requires the counties

to consider the Commission's decision, but not to enforce it. Thus, the

local agencies would utilize the information provided by the State's

technical agencies (information they would be unable to obtain and

analyse on their own). The counties could then carefully weigh the

particular factors of each subdivision before approval or disapproval of

the development.

Additional changes in ARS 11-806 are also proposed. While

recommended changes are in part the result of problems not solved by ARS

45-513, corrective measures are given to the counties rather than State

agencies. This follows from the same logic used above. County enabling

legislation should be changed to authorize, as a prerequisite to sub-

division approval, consideration of the following:
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1 Information provided by the Arizona Water Commission on subdivi-

sions where the lots are from 36 to 160 acres in the regulation

and approval of these developments. 1

2. The acceptability of the domestic water supply for dry lot sub-

divisions. This would require the counties to consider total

dissolved solids, iron, hardness, and other constituents not

presently used by the ADHS in their rejection limits for

drinking water.

3. Developers should be required to post a bond with the county

board of supervisors to insure, in cases of poor quality, uncer-

tain legal rights or the required construction of additional

wells, that the developer performs according to his proposed

plan.

At the State level, recommended changes affect not only the AWC

in its administration of ARS 45-513 but also the entire system of water

resources management and development in Arizona. Clark (1974, p. 799)

has commented that: "Unfortunately, attempts to control water resources

have been piecemeal and no comprehensive legislation has been proposed."

The recently passed water transfer law also includes provisions to

establish a ground-water management study commission to study the

State's water resources and water law. The study commission's major

task is to develop a ground-water management code to provide for "the

1. This recommendation is similar to one considered by the
counties by never introduced to the Legislature. It would require
further accompanying changes in the county enabling legislation.
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best development, utilization and conservation of groundwater in the

state . . ." (ARS 45-324.07E). If the Legislature fails to adopt a

ground-water management code by September 1981, the code recommended by

the study commission will become law (ARS 45-324.07G). A number of

interested parties doubt the constitutionality of this action. Never-

theless, the law attempts to end the history of inadequate water manage-

ment in the State and proposes to draft the necessary comprehensive

legislation.

Integration of the subdivision water supply evaluation process

with state-wide water planning will be directly affected by the actions,

or the inactions, of the AWC or the study commission. As more agricul-

tural lands are retired in Arizona, the proportion of water used by sub-

divisions and municipalities will increase. Clark (1974, p. 818), in

discussing critical ground-water areas, points out that the 1948 code

covering the critical areas does not regulate extraction for domestic

uses and concludes: "As a result, total [domestic] withdrawals may well

exceed agricultural uses." Thus, the State must include the water use

by subdivisions in its planning process. In addition, in areas with

limited ground-water reserves, the effect of water use by a large sub-

division on the basin must be evaluated.

In order to be effective in guaranteeing both the future ade-

quacy of a development's water supply and the water supply of the area

where the subdivision is located, a comprehensive approach requires the

following actions:
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1. A change in the ground-water law of the State such that the

appropriation doctrine is applied to all ground water. This

change must create a water right for existing developments to

insure the continued adequacy of their supply.

2 The placement of both control and planning of the State's water

resources in one agency. In this manner, study efforts will not

be duplicated, and water and land-use planning will be

coordinated.

While ARS 45-513 is no substitute for an effective ground-water

law, it can, if administered properly, fulfill the State's responsibility

of informing the consumer. However, to insure that the AWC decisions

are valid and open to public review, the Arizona Water Commission must

end the policy of closing its subdivision files to the public. Not only

will this lead to more open government, but also it will provide sub-

stance for future studies on the evaluation of subdivision water supplies

since ARS 45-513 is an effort that is duplicated in very few western

states; states where the future of ground-water supplies is uncertain

and often limited.



APPENDIX A

ARIZONA REVISED STATUTE 45-513

§ 45-513. Evaluation of subdivision water supply

A. The developer of a proposed subdivision including dry
lot subdivisions, regardless of subdivided lot size, prior to
recordation of the plat, shall submit plans for the water supply
for the subdivision and demonstrate the adequacy thereof to meet
the needs projected by the developer to the Arizona water commis-
sion. The Arizona water commission shall evaluate the plans and
issue a report thereon. The Arizona water commission may desig-
nate service areas where an adequate water supply exists by
reporting such designation to the water department of the city
or town or private water company and the state real estate
commissioner. A developer shall not be required to submit plans
for the water supply in such service areas. The Arizona water
commission may revoke such designation when it finds that the
water supply may become inadequate.

B. The Arizona water commission shall evaluate the proposed
source of water for the subdivision to determine its ability to
meet proposed uses for a period of years commensurate with
normal practices in other areas of the state and forward a copy
of such evaluation to the state real estate commissioner.

C. The state of Arizona and the Arizona water commission
shall not be liable for any report, designation or evaluation
prepared in good faith pursuant to this section. Added Laws
1973, Ch. 94, §3.
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APPENDIX B

SEQUENCE OF DECISIONS MODELING

The decisions by the AWC are assumed to be mutually independent

from each other and the probability of receiving an "adequate" or an

"inadequate" decision does not change. The sequence of decisions is

modeled as coming from a binomial distribution. The binomial distribu-

tion is used to test if the "inadequate" decisions were developed at a

lower rate than the "adequate" decisions, or if the difference in the

two rates differs because of random fluctuations in the data.

Data

Developed

Total Decisions 383 288

"Adequates" 340 264 (.775)

"Inadequates" 43 24 (.56)

"Inadequates" due to life of supply 14 10 (.712)

"Inadequates" due to water quality 16 8 (.50)

"Inadequates" due to depth to water 8 3 (.874)

Hypothesis 

Formally, the following hypothesis is being tested: That the

"inadequates" were developed at a lower rate than the "adequates."
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The data seem to support the hypothesis that "inadequates" are

developed at a lower rate, but it must be determined if this was just

due to random fluctuation of the developer's decision.

The statistical test will determine if the hypothesis holds over

all the data and, in addition, if it holds when the decisions are broken

down as to the criterion for the AWC decision. The test of hypothesis

is now run on various "inadequate" samples.

Test 1 

The test of hypothesis is run on total "inadequate" decisions:

n = 43 sample "inadequates," and x = 24 developed. The standard normal

approximation to the binomial distribution is used to determine the

probability that 24 or less of 43 subdivisions would be developed, if

the development rate were equal to the development rate for the "ade-

quate" decisions, i.e., p = .745. The standardized variable with mean 0

and standard deviation 1 is used:

Mean of the data = np = 33.325

Variance = np(1 - p) = 2.738

Standardized variable U = 
23 '

5 - 33
'
235 - -3.558

2.738

Cumulative probability of -3.558 is less than .001

Therefore, the hypothesis is ACCEPTED. There is less than a 1% chance

that the lower development rate for "inadequates" is due to random

variation.
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Test 2 

The test of hypothesis is run on "inadequate" samples due to

life of supply criterion: n = 14 sample "inadequates," and x = 10

developed.

Binomial tables are used to determine the probability that 10 or

less of 14 subdivisions would be developed, if the development rate were

equal to the development rate for the adequates, i.e., p = .775. The

probability that 10 or more are developed is .75. Therefore, the

hypothesis is REJECTED. There is no significant statistical difference

in the development rates.

Test 3 

The test of hypothesis is run on "inadequate" samples due to

water quality criterion: n = 16 sample "inadequates," and x = 8

developed.

Binomial tables are used to determine the probability that 8 or

less of 16 subdivisions would be developed, if the development rate were

equal to the development rate for the adequates, i.e., p = .775. The

probability that 8 or more are developed is .0273. Therefore, the

hypothesis is ACCEPTED at the 3% level, i.e., there is only a 3% chance

that there is not a significant difference between development rates of

"inadequates" and "adequates" when the "inadequate" decisions are based

on water quality.
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Test 4 

The test of hypothesis is run on "inadequate" samples due to

depth to water criterion: n = 8 sample "inadequates," and x = 3

developed.

Binomial tables are used to determine the probability that 3 or

less of 8 subdivisions would be developed, if the development rate were

equal to the development rate for the adequates, i.e., p = .775. The

probability that 3 or more are developed is .0281. Therefore, the

hypothesis is ACCEPTED at the 3% level, i.e., there is only a 3% chance

that there is not a significant difference between development rates of

"inadequates" and "adequates" when the "inadequate" decisions are based

on depth to water.
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