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SUMMARY

The Arizona Resources Information System (ARIS) was created through the
actions of the Governor in 1971 and initially staff was assigned to the
Departhent of Economic Planning and Development. In early 1972, ARIS was
transferred to the Department of Property Valuation which was merged into

the newly formed Department of Revenue on July 1, 1974.

Through a joint agréement with the U.S. Geological Survey and the National
Aeronautics and Space Administration, the State of Arizona procured
high-altitude photographs and orthophotoquads (base maps at a standard
scale). ARIS staff supervised the acquisition and sale of these maps and
conducted various demonstrations concerning the processing and usage of

natural resources data.

In 1978, the Legislature passed Senate Bill 1307 (later codified as
Arizona Revised Statutes Sections 37-171 through 176) transferring ARIS to
the State Land Department through the creation of the Information
Resources Division. The statutory duties for the Division include, among
others, providing a data bank for the State Land Department, producing
maps and related information for geographic areas and coordinating
activities of State governmental agencies and politiecal subdivisions

regarding use of satellite imagery.

ARIS and its activities have been funded primarily through the State
General Fund. Staffing has ranged from three to five full-time equivalent

positions each year.

Our review of the Arizona Resources Information System revealed that the
history of ARIS is replete with improper or nonexistent planning and
unclear purpose. As a result, as of March 1, 1980, ARIS represented a
$1.5 million investment in aerial photographs and maps and a relatively
sophisticated computer system which performs only rudimentary

record-keeping tasks. (page 12)



Our review also revealed that data processing acquisitions for ARIS are a
chronology of apparent unauthorized expenditures and improperly recorded
expenses that would represent violations of Arizona statutes and the

fiduciary responsibility of State officials. (page 30)

In addition, our review disclosed legislation is needed to clarify the

intended purpose of the Information Resources Division. (page 46)

The report contains information regarding the value and usage of
orthophotoquads. Definitions of remote sensing and geographic information

systems are included. (page 51)

It is recommended that consideration be given the following:
- The Legislature appropriate funds for the 1980-81 fiscal year to
allow for a 12 month lease/purchase of the central processing
unit requested in the Information Resources Division 1980-81
budget request. Expenditure of such an appropriation should be
contingent upon: 1) approval by the Data Processing Division of
the Department of Administration of the 1lease/purchase, and 2)
the signing of a formal 1lease/purchase agreement between the

State Land Department and the equipment vendor. (page 28)

- The State Land Department, Department of Administration's Data
Processing Division and the National Conference of State
Legislatures' resource team should conduct a detailed user-needs
study and develop a system plan by September 30, 1980.
Additional ARIS data processing equipment acquisitions should be
contingent upon the preparation of the user-needs study and its
review and acceptance by the appropriate 1legislative committees.

(page 28)

- If it is determined that such an information system is needed,
the Legislature should clearly define the scope, goals and users

of the system. (page 29)
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Future State Land Department requests for ARIS-related data
processing equipment and approval of other expenditures should be

based on user-needs surveys and system plans. (page 29)

It is also recommended that:

The State Land Department throughly review its internal
accounting controls over the use of funds and the resulting
classification of expenditures. This review should include all
sources of funds used by the Land Department and not be limited

to State-appropriated funds. (page Ul)

Following this review, the State Land Department institute the
necessary changes to prevent future unauthorized and illegal uses

of funds. (page 45)

When questions arise regarding the classification of
expenditures, the accounting staff of the State Land Department
consult with the accounts and controls section of the Division of

Finance to ensure proper classification. {page 45)

The State Land Department institute a procedure for the periodic
review of insurance coverage provided by the Risk Management
Division of the Department of Administration and wupdate this

coverage on a timely basis. (page 45)

The Legislature amend Arizona Revised Statutes Section 37-173 if
it is determined the development of a computerized data bank
should be continued. The statute should expressly state the
types of additional information which may be collected, the
specific needs of other identified State agencies for which data
may be collected, if any, and the financial or other arrangements

which would apply to such a liaison. (page 50)



INTRODUCTION AND BACKGROUND

In response to a June 19, 1979, resolution of the Joint Legislative Budget
Committee, the Office of the Auditor General has conducted a performance
audit, in accordance with Arizona Revised Statutes (A.R.S.) U41-1279, of
the Arizona Resources Information System (ARIS) now located within the

Information Resources Division (IRD) of the State Land Department (SLD).

ARIS began as a result of two independent actions of the Federal and the

Arizona State governments in 1969 and 1970.

In 1969, the National Aeronautics and Space Administration (NASA) funded
research projects in Arizona that resulted in the establishment of the
Arizona Regional Ecological Testing Site (ARETS) as a joint venture of the
University of Arizona and the Department of the Interior, U.S. Geological
Survey (USGS). The purpose of the venture was to consolidate research
designed to test aﬂd evaluate the uses of subspace (U-2 planes) and space
(satellite) remote sensors*, the products from these sensors (photographs
and 1images of earth), and their application to the management of
environmental and resources problems. The ARETS project photography was

scheduled to encompass the southern third of Arizona.

In November 1970, the Arizona Game and Fish Department, in conjunction
with the Arizona Outdoor Recreation Coordinating Commission (AORCC),
sponsored a seminar for interested State, 1local and Federal officials

concerning the Land Use Information System developed by Cornell University.

After the seminar, the Governor appointed a steering committee to explore
the possibilities of developing a land-use inventory for Arizona. The
committee issued a report on July 20, 1971, to the Governor's Office

stating:

* For a description of remote sensing and geographical or natural resource
information systems, see page 56.



"Arizona is in a unique position to develop a fine land
use inventory system from the standpoint of combining
high altitude photography, common base maps and to
expand a geodetic coordinate system being established
along roadways in Arizona by the ALISS¥* program...

...after being briefed on NASA photography, many state
agencies expressed a need for having state-wide aerial
coverage at a scale of 1:120,000. As a result of this
interest, usages for this coverage were enumerated and
a formal request for state-wide coverage have been
forwarded to NASA from the Governor's Office."
(Emphasis added)

The committee also recommended that the Governor's Office, rather than any

single State agency, be responsible for directing the effort.

In November 1971, a staff director for the Land Use Inventory Project, as
ARIS was then called, was assigned to the Governor's Office, Department of
Economic Planning and Development, from the Arizona Highway Department.
Three staff members for the project were hired using Emergency Employment
Act funds.

In a March 1, 1972, news release, the Governor announced the name, goal
and first objective of the project.

The orderly growth and proper development of Arizona,
based on the most appropriate uses to which the 1land
and resources can be put, is the goal of a new state
organization..."

"First objective of the Arizona Resources Information
System, created at the request of Governor Williams, is
to compile a state-wide land use inventory.

A Policy Committee was established with 12 members, representing various
agencies of State government, who would formulate policy for ARIS and
commit resources as needed from their departments. A Working Committee
was also organized to attempt to ensure that the system developed would
meet the needs of the agencies, be compatible with existing data systems

and to call Policy Committee meetings when needed.

*  Accident Location Information and Surveillance System (ALISS) is a
geographically based information system developed by the Arizona
Highway Department.



On March 24, 1972, the Governor transferred ARIS to what was then the
Department of Property Valuation when in his estimation the organization
and initial details of the program had been established. On May 24, 1972,
the Legislature passed House Bill 2736 authorizing the Director of the
Department of Property Valuation to acquire NASA orthophoto base maps¥* for
use by all departments of Arizona State government and others in need of
such maps. House Bill 2736 also provided $408,700 to the Governor to fund
ARIS for the fiscal year beginning July 1, 1972, and to enable the State

to purchase orthophoto base maps.

On July 10, 1972, the Governor signed, as the Arizona representative, a
three-way agreement among the State of Arizona, USGS and NASA creating the
Arizona Land Use Experiment (ALUE). Through this agreement: 1) NASA
would photograph the entire State using U-2 planes, 2) USGS would use the
photographs to produce orthophotoquads*, and 3) the State of Arizona
would train State agency personnel in the use of these maps and acquire

equipment to enhance their interpretation.

The estimated completion time for the production of orthophotoquads was
originally June 1974. However, the final set of orthophotoquads was not
produced until 1975.

ARIS staff planned pilot projects to demonstrate how remote sensing data
could be used in conjunction with other data sources. These projects were
intended to demonstrate storage, retrieval, analysis and display of
land-related information. In January 1974, a computer committee was
established to review and evaluate available computer software systems.
In October 1974, the committee reported the results of these evaluations
and recommended that a specific computer system be used for the pilot
project. In January 1976, the committee reported the completion of the
pilot project using Santa Cruz County data on public 1land: boundaries,
land ownership, transportation, natural vegetation, water, elevation and
land use. The pilot project demonstrated various agency applications and
was shown to 52 Federal, State and 1local government agencies. The
committee also recommended that ARIS purchase the software system used in
the pilot project. The Legislature, however, did not approve funding for

the recommended software. system.

¥ For a description of orthophoto base maps (orthophotoquads) see page 51.



During the 1973 legislative session, Senate Bill 1019 was passed and
signed by the Governor, which established the Department of Revenue and
transferred the powers and duties of the Department of Property Valuation,

including the ARIS program, into the new Department as of July 1, 1974.

It should be noted that during fiscal years 1973-74 and 1974-75, the
Director of ARIS also served as Deputy Director of the Environmental
Planning Office* and that the ARIS staff provided support to the
Environmental Plamning Commission® in a number of activities such as the
use of maps, meeting with Federal agencies, coordinating and participating

at public hearings, and general consolidation and analysis of information.

Major accomplishments of the ARIS program during its first four years, as
outlined in an ARIS report dated January 1976, were:
- Development of the Arizona Land and Resource Classification Code,

- Publication of Information Resources: Land and Natural Resource

Planning (together with the Office of Economic Planning and
Development),

- Providing services to the private sector, and

- Development of a centralized system of photography, maps and

space imagery together with specialized viewing equipment.

The Policy Committee, which was established in 1972 but which apparently
had not met since July 1974, was reactivated in 1976 at the behest of a
legislative appropriation subcommittee to review the ARIS goals and
direction. At an August 12, 1976, meeting, the ©Policy Committee
reaffirmed the following ARIS goals as originally developed in 1973:

"ARIS will coordinate information systems relating to
land and be a central bank for:

a. Land Status Information (ownership)

b. Land Use Data (use)

C. Land information such as vegetation, soils,
topography, surface and sub-surface resources
(characteristics)

d. Maps, orthophotoquads, photography.

In 1973 the Arizona Environmental Planning Commission was created and
charged with the responsibility of developing a State land-use
planning program for Arizona (A.R.S. 37-161 et seq.). The act also
created an Office of Environmental Planning in the Office of the
Governor with the responsibility of developing a comprehensive and
coordinated land-use planning program.



"By providing these products and statisties, ARIS will
serve:

a. State operational information needs

b. State research project assistance

c. County and local government assistance

d. The public.”

In the 1976, 1977 and 1978 sessions, the Legislature considered statutory
recognition, future direction and a State agency location for ARIS, while
funding and staff were maintained at a base or reduced level. In May
1978, Senate Bill 1307 (later codified as A.R.S. 37-171 through 176)%
passed the Legislature and was signed by the Governor, transferring the
ARIS program to the SLD through the creation of the Resources Division,
presently called Information Resources Division (IRD). The 1legislation
also establishes statutory duties for IRD (ARIS)*¥* including:

- Provide a computerized information data bank for the SLD,

- Provide current information regarding revenue-producing

activities and monitor changes over time by remote sensing

techniques,
- Produce maps and inventories at standard scale for any area
defined by its designated geographical, governmental or

Jjurisdictional boundaries to include combinations of data
elements,

- Provide maps, aerial photographs and other remote sensing
techniques related to State trust lands to assist in the
valuation process.

- Function as the Arizona affiliate office for the National
Cartographic Information Center (NCIC).

- Coordinate those activities of State governmental agencies and
State political subdivisions with respect to their utilization of
the NASA Earth Resources Satellite Program, Landsat,*¥* in
discharging their responsibilities in the fields of agriculture,
wildlife, forestry, 1land, mineral, water and other resource

management.

* Appendix I contains a copy of these statutes.
** See page 9 for an explanation of the nomenclature used when referring
to the ARIS program after the creation of IRD.
*%¥% For a description of Landsat and other remote sensing techniques, see
page 56.



For purposes of this audit, only those activities originally associated
with ARIS were examined. Therefore, the Engineering and Survey Section of
the IRD, within the SLD, was not within the scope of this audit. In the
interest of consistency and ease of reading, the User Service Section and
Technology Application Section services of the IRD are referred to as IRD
(ARIS) throughout the report.

ARIS actual expenditures and full-time equivalent employees (FTEs) for
fiscal years 1972-73 through 1978-79, and the first seven months of fiscal
year 1979-80, are shown in Table 1, These expenditures were financed
through the State General Fund.



0T

9 9 L L - v L L 9 |
TABLE 1
SUMMARY OF STATE-FUNDED ARIS ACTUAL
EXPENDITURES FROM FISCAL YEAR 1972-73
THROUGH FISCAL YEAR 1978-T79 AND THE FIRST
SEVEN MONTHS OF FISCAL YEAR 1979-80
First 7
Months
1972-73*% 1973-T4¥ 197U-75% 1975-76% 1976-77 1977-78 1978-79 1979-80%# Total
Number of FTEs 4.0 5.0 50 50 3.0 40 50  5.0%
Personal services -0- $ 33,000 $ 44,900 $ 47,409 $ 43,900 ¢ 45,748 $ 70,258 $39,048 $ 324,263
Employee~related expenditures -0- 4,100 6,200 7,140 6,400 15,718 14,119 7,871 61,548
Professional outside services $ 14,800 700 57,400 8,602 20,000 16,069 15,000 1,941 134,512
Travel: In-State . 300 700 1,300 400 1,000 1,573 1,994 1,323 8,590
Out-of-State 1,400 1,500 2,100 998 -0- 1,189 966 201 8,654
Other operating expenditures 160,100 238,700 131,200 50,153 66,400 56, T47 79,692 49,447 832,439
Capital equipment 9,300 48,200 13,500 -0~ -0- 5,300 46,100 -0-~ 122,400
Total expenditures $185,900 $326,900 $256,900 $114,702 $137,700 $142,344 $228,129 $99,831  $1,492,1406

#* 3%

The expenditures do not include the personal services and employee related costs
for positions funded through Federal monies (3.0 positions in fiscal year
1972-73) or for the Project Director position on loan from what was then the
Arizona Highway Department from November 1971 through July 1976.

The amounts shown for the first seven months of fiscal year 1979-80 include all
claims paid through 1/31/80 except those directly related to three positions
(FTEs) transferred from the Land Use and Planning Division of the State Land
Department and constituting the Engineering and Survey Section of the IRD.



The Office of the Auditor General expresses its gratitude to present and
former employees of the Arizona Resources Information  System; the
Department of Revenue; the Department of Transportation; the State Land
Department; and Mr. Paul Tessar, Director, Natural Resource Information
System Project, National Conference of State Legislatures, Denver,
Colorado, for their cooperation, assistance and consideration during the

course of our audit.
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FINDING I

THE HISTORY OF THE ARIZONA RESOURCES INFORMATION SYSTEM (ARIS) IS REPLETE
WITH TMPROPER OR NONEXISTENT PLANNING AND UNCLEAR PURPOSE. AS A RESULT,
AS OF MARCH 1, 1980, ARIS REPRESENTS A $1.5 MILLION INVESTMENT IN AERIAL
PHOTOGRAPHS AND MAPS AND A RELATIVELY SOPHISTICATED COMPUTER SYSTEM WHICH
PERFORMS ONLY RUDIMENTARY RECORD-KEEPING TASKS.

From its inception in 1972 until May 1978, many of the stated purposes and
goals of the Arizona Resource Information System (ARIS) as expressed by
the executive branch of Arizona government never received 1legislative
sanction or approval. In May 1978, the Legislature: 1) transferred ARIS
personnel, property, funds and functions to the State Land Department
within the newly formed Information Resources Division  (IRD), and
2) established as one of the purposes of IRD (ARIS) the development of a
computer-oriented resource information system. However, ARIS management
(prior to May 1978) and IRD management (since May 1978) have consistently
failed to develop necessary information system plans, user-need studies or
cost estimates to facilitate the expansion of the IRD (ARIS) function, in
spite of repeated advisements and admonishments to do so. As of March 1,
1980, approximately $1.5 million in State funds have been spent on a
resource information system that 1is embryonic as to development, has
limited utility and to a large degree provides similar services as other

entities in Arizona.

Lack of Legislative

Sanction or Approval

Prior to 1978, ARIS was somewhat of an enigma in Arizona State government
in that the only statutory description of ARIS was contained 1in the
following 1972 amendment to the duties of the Director of the Department

of Property Valuation:

12



"...acquires National Aeronautics Space Administration
orthophoto base maps for use by all departments of
state government and others in need of such maps,
charge for duplication and sale and deposit in state
general fund.

..+.8ell contact prints of ©National Aeronautics and
Space Administration orthophoto base maps acquired by
the Director and deposit such revenues in state general
fund." (Emphasis added)

To accomplish the purchase of the orthophoto base maps, the 1972
Legislature appropriated $408,700 as follows:

"The sum of four hundred eight thousand seven hundred
dollars is appropriated to the governor to fund the
Arizona resources information system for the fiscal
year beginning July 1, 1972, and to enable the state to
acquire from the national aeronautics and space
administration orthophoto base maps of the entire state
of Arizona for use by all departments of Arizona state
government." (Emphasis added)

The above statements constitute the sum and substance of expressed
legislative intent with regard to ARIS from 1972 to May 1978. This
expression of legislative intent regarding the purpose of ARIS is far
narrower than that expressed by the executive branch as the following

statements exemplify:

November 8, 1971

In a memorandum to the Governor an assistant explained that a coordinated,
multi-agency land-use inventory system was envisioned:

"...The 1land use inventory system would develop a
coordinated effort among several agencies in the use of
one system for their needs. This system will provide a
basis for any information used by any State Agencies
which can be tied to a parcel of land. This system has
a great deal of potential for use by County and City
governmental units, and it is being designed with that
prospect in mind.

By starting out with the Agencies currently using
machines to store information concerning land, we can
add information and Agencies in a logical progressive
manner, and as it is justified. We will be starting
with a manageable organization and a manageable
problem, which can be expanded as the need dictate."
(Emphasis added)

13



March 1, 1972

A gubernatorial press release described the proposed ARIS as follows:

"This information system will be capable of keeping
track of any piece of information which can be related
to a parcel of land. This  would include land
ownership, improvements on the 1land and census track
information.

o o « e & s e

The system...will be able to keep a record of any size
parcel of land, ranging...from 50 square feet to 50,000
acres." (Emphasis added)

March 10, 1972

A letter from the Governor to the Secretary of Interior summarized the
long-range goals of ARIS as follows:

"The system, known as the Arizona Resources Information
System, will include such features as high altitude
NASA photography, a cartographic quality orthophoto
base, thematic overlays, a standard land classification
system compatible with the Federal system under
development, computerized input and output capability
by Public Lands Description or by a geodetic coordinate
system and a provision to accept future information
which may be obtained via satellite.

The above represent goals in a long-range program..."
(Emphasis added)

April 25, 1973

A "Statement on the Functions of the Arizona Resources Information System"

prepared by ARIS management expressed the purposes and goals of ARIS as

follows:
"ARIS will be the principal organization for the
collection and dissemination of specific types of
information concerning some of the physical resources
. of the State of Arizona....ARIS will coordinate
information systems relating to land and be a central
bank..."

(For land ownership, and characteristics as well as maps, orthophotoquads

and photography).

"...ARIS will serve..."

(State agencies, research projects, county and local governments and the
public).
14



"1.  ARIS will develop a central data bank system...

2. ARIS will serve as a clearinghouse and library for
all data falling within its area of
responsibility, and will maintain references on
location, accessibility, content of data developed
and maintained by others...

3. ARIS will develop and recommend the use of a
standard land-use classification system, standard
geographic location system and standard maps and

map scales...

y, ARIS will be the principal coordinator in Arizona
with Federal, state, local and private agencies,
institutions and organizations developing or using
land resource and land use data...

5. ARIS will be a service organization and will
maintain equipment for receiving and interpreting
photographs, imagery, maps and other visual
land-use information sources..." (Emphasis added)

It should be noted that from fiscal year 1973-7T4 through 1975-76 numerous
ARIS management budget requests for staff, equipment and other items
related to establishing a computer-information system within ARIS were
characterized as being outside of legislative intent in budget analysis
prepared for the Legislature by the Joint Legislative Budget Committee
staff.

Failure to Develop Necessary

Information System Plans, User

Need Studies or Cost Estimates

The management of ARIS (prior to May 1978) and IRD (since May 1978) have
consistently failed to develop necessary information system plans, user

need studies or cost estimates.

The need to adequately plan for ARIS and to conduct user studies was
recognized and enumerated even before ARIS was initiated in 1972.
However, in the eight years of ARIS existence, these preliminary processes
have never been performed as is illustrated in the following synopsis of

advisements and admonishments to ARIS management to do so.
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July 20, 1971

An assessment of the development of a land-use inventory system for

Arizona was prepared upon the request of a Special Assistant to the
Governor. In this assessment, elements for system success were identified

including the need for system planning.

"In order to logically develop a land use system for
the state, the prime elements to be developed initially
are the uses which such an inventory system would
fulfill. By first 1listing the needed output, the
source of input information can then be developed to
best meet these needs....

From a technical standpoint it appears that aerial
photography, maps, geodetic coordinates and data
processing can be combined into a functioning system.
The major items to consider at this time are: Whether
a definite need exists for a land use inventory system,
determination of necessary 1legislative and financial
support required, = which agencies would input
information and which agencies need information from
the data bank." (Emphasis added)

The assessment also noted the need to: 1) determine priorities among data
requirements, 2) develop agreements and legislation outlining the
responsibilities of system participants, and 3) identify the trade off
between costs of input data and benefits:

"If Arizona's needs can be itemized and legislative and
financial support developed, a system could be designed
in Arizona which would be tailored to the priority
needs of the state.

Such a system would not rely solely on aerial
photography but would also contain data developed by
field observations and certain recorded data such as
zoning, etc. Joint agreement will be .required among
state agencies on type and quality of data needed.

Interest in a land use inventory is generally high,
however, detailed development of such a system will
probably bring out limitations in the availability in
personnel and funds to develop a system...Possibly,
legislation would be required in the area of
responsibility for participating in or operating the
system.




"The cost of a land use 1inventory system could be
high. It must be carefully planned to insure that the
cost of input data is realized in benefits (time and or
money) without creating too detailed a system requiring
high maintenance of information to be current.”
(Emphasis added)

January 11, 1973

A memorandum to the Governor from an assistant dated January 11, 1973,

identified the absence of ARIS planning as a problem:

"There is a problem with long term planning, but I
think (the Project Director) will move to correct that
in the near future. (The Project Director) will
organize the State agency working committee to develop
a four or five year plan for this project and then help
each agency develop their own functional plans to fit
into the overall picture." (Emphasis added)

April 21, 1978

At the request of ARIS management, the Data Processing Division (DPD) of
the Department of Administration conducted a brief survey*® of ARIS
automation needs. On April 21, 1978, the completed survey** was
transmitted to the Department of Revenue, in which ARIS was then 1located.
The Department of Administration personnel noted in the survey the
potential transfer of ARIS to the State Land Department and attempted to
include information for such an eventuality. In its survey, the Data
Processing Division identified again the need for ARIS users to be defined

and a system plan developed.

The survey noted that, although computer-aided mapping and data
manipulation had been proposed repeatedly for ARIS, a fully operational

system was never, as of April 1978, developed:

* The Office of the Auditor General conducted a similar survey of
State, Federal and local resource agencies to ascertain uses of and
need for aerial photographs, maps and a resource data information
system. Of the 32 agencies surveyed, 24 stated that they had used
at least one of the following ARIS services; maps, Landsat imagery,
or other cartographic products.

Further, of the 32 agencies surveyed, nine indicated a desire for a
resource data information system, but only seven stated that they
currently had the abilities to provide input to such a system.
Appendix II is a summary of the survey results.

% Appendix III contains a copy of this survey.
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"Budgetary constraints were cited as the primary reason
for this failure. As a result, only relatively
unsophisticated services could be provided. Among the
most important of these has been the collection and
dissemination of high altitude aerial photographs and
various maps generated for the most part by federal
agencies. These have received wide use in the 1land
resource-related activities of +the State and will
probably continue to be popular in the future."

Conclusions of the survey were:

The

development of ARIS, among which was the immediate study of user needs

") A demand for automated mapping = and related
services exists among the users surveyed. (No
attempt was made to determine the actual level of
services needed to satisfy these users.)

2) ARIS equipment can be upgraded and a complete
system provided....

3) New technology, improved prices and growing demand
for service argue for an entire new  system.
Because of the necessity to do a thorough study of
requirements, installation of new hardware would
be at least a year from favorable decision and
budget authorization. The study should consider
other alternative sources of support including
other State data centers." (Emphasis added)

survey recommended both interim and long-range action for

a plan to meet these needs:

"These recommendations are based on the assumption that
those users who presently have need for ARIS-type
services will continue to support the program and
contribute resources as required.

1. If funds are available, ARIS should proceed now
to (a) acquire the necessary hardware to complete
their present system and (b) hire a fully
qualified programmer-analyst to begin talking to
users and translating their requirements into
system capabilities....Equipment should be leased
for one year if possible...."

(A list of equipment was attached.)

"This would be an interim step to enable users to
begin to receive automated output as quickly as

possible....
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"2. A committee of ARIS staff and users should
initiate (now) a detailed study of user needs and
objectives and develop a three-year plan for
meeting these needs. The plan should make clear
commitments to achieve objectives if  funding is
available. The history of unfulfilled objectives
is such that nothing less than this should be
offered. DPD will assist with the planning if
requested.

3. As soon as requirements are defined in #2 above
and specification can be drafted, obtain bids for
and order a new hardware system tailored to the
needs of the users unless. service is to be
obtained from another source....

y, After #2 is complete, begin detailed design of a
geographical data base to meet users' needs. This
process will require the active participation of
all users...

5. After plan is complete, a committee of users and
ARIS staff (and this office, if requested) should
establish a formula for charging for the use of
ARIS services." (Emphasis added)

October 1979
On October 9, 1979,% the IRD (ARIS) Director sent a 1letter to the State

Automation Director*¥* requesting review and approval of six pieces of
computer hardware at a purchase price of $48,600. This letter cited the
April 1978 survey as identifying and approving the equipment purchases.

"I believe these replacement items are identified in
the original system approval project report provided by
you and your staff last year."#¥¥

In a reply dated October 17, 1979, ¥*¥%¥* the State Automation Director noted
the report did not approve equipment and had assumed system expansion
would be cost-justified and based on users of the system other than the

Land Department.

* Appendix IV contains a copy of this letter.
¥* The Department of Administration Assistant Director for Data
Processing is the State Automation Director.

%% A review of the April 1978 survey report reveals that these pieces
of equipment are not included in the 1list for replacement or
addition.

¥%%%*  Appendix V contains a copy of this reply.
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"The original system approval project report referred
to in the next to the last paragraph of your 1letter is
in actuality a report on a survey of requirements of
the Arizona Resources Information System which was
prepared by DPD and issued April 21, 1978. The report
contained recommendations but no approvals. The
recommendations were based upon the system being used
by agencies other than just the Land Department, and it
was expected that expansion of the system beyond
acquiring the necessary hardware to complete the
present system (Recommendation 1-a) would be based upon
cost justifying the need for expansion.

We have not seen any evidence that the value or
benefits derived from or expected to be derived from
the system have been identified and quantified...."
(Emphasis added)

State Land Department Attempt

to Document the Need for Data

Processing Equipment Purchases

On February 7, 1980, the State Land Department sent an EDP Acquisition
Report to the Data Processing Division. in an attempt to meet the
Division's requirement that the need for data processing equipment
acquisitions be documented. This 30-page narrative report prepared by the
Land Department consisted of former transmittals to the Data Processing
Division, unacknowledged direct quotes from national publications and
generalized statements regarding the need for certain natural resources
information as is detailed below:

T pages direct unacknowledged quotes from a
national publication

10 pages prior transmittals to Data Processing
Division

11 pages generalized statements of need for
information

_2 pages State Land Department goals and objectives

30 pages

20



An example of a generalized statement of need for water information as
stated in the Implementation Plan portion of the report, is:

"Water Supply - Surface water demands from users exceed
the present supply potential particularly in Arizona.
In Arizona, water demands are approximately 8 million
acre-feet and the present renewable supply is about 5
to 6 million acre-feet. The water deficit 1is being
satisfied through ground water depletion. When surface
water supplies are abundant during wet years, storage
facilities cannot retain all the production for use in
dry years.

Water Availability - Because demand for water exceeds
the supply, rights to existing water are
over-appropriated in many areas. Management practices
require the use and consumption of water that may not
be available.”

It should be noted that the report did not identify amount of data,
specific descriptions of data needed, data presently available, source of
future data, time frames for implementation or specific dollar costs and

returns for accumulation of the data.

The report prepared by the Land Department is particularly deficient when
compared to user needs studies for natural resource information systems
prepared in Illinois, Washington and Colorado. Studies prepared 1in these
states typically considered the following:
1. data collected and/or needed,
2. local and state uses of data,
3. private sector uses,
. data collection procedures,
. coverage needed,

. frequency updates needed

. statistical reports or other products,

m
5
6
7. scale needed,
8
9. storage at the agency, and
0

. personnel and funds devoted to data accumulation.
Compared to these studies, the ARIS report to the Data Processing Division

represents only generalized statements of need without sufficient

documentation.
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ARIS is Embryonic in Development,

Has Limited Utility and Provides Similar

Services as Other Entities in Arizona

Since fiscal year 1972-73, approximately $1.5 million in State funds have
been dedicated to the creation énd development of ARIS. The status of the
ARIS system as of March 1, 1980, is:

1. A depository and/or index to orthophotoquads, aerial photographs
and maps of Arizona and the United States primarily produced by
the Federal government and other State agencies,

2. Sale of these maps and photographs to the public and other
agencies,

3. Staff assistance in the interpretation and use of such maps and
photographs, and

y, Rudimentary computer applications on sophisticated equipment
performing record-keeping tasksirelated to activities within the
Land Department. (See Appendix VII-4 through VII-8.)

Embryonic Development
and Limited Utility
At the request of the office of the Auditor General, the Director* of the

Natural Resources Information Systems Project with the National Conference
of State Legislatures** (NCSL) provided technical assistance and assessed

the operational computer status of IRD (ARIS).

* The Project Director's services were provided at no cost to Arizona.
Appendix VI contains a copy of the Project Director's resume.

%¥*  The National Conference of State Legislatures  (NCSL) is  an
organization funded by the states and governed by a U43-member
Executive Committee to: 1) improve the quality and effectiveness of
state legislatures, 2) assure states a strong, cohesive voice in the
Federal decision-making process, and 3) foster interstate
communication and coordination.
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According to the NCSL Project Director, an overall ARIS computer

system

assessment as of March 12, 1980, can be summarized* as rudimentary,

developmental programs that do not Jjustify the use of sophisticated

computer equipment. In a report the Director stated:

"ARIS, through a variety of circumstances, has
developed a fairly sophisticated computer hardware
configuration. System software, however, 1is in a
rudimentary, developmental stage. Current software
can, for the most part, be characterized as simple
record-keeping routines.

Based on demonstrations observed, there currently
appears to be 1little software operational on the

system...."

(Five applications currently are operational).

"These applications do not justify the current
sophisticated configuration. They could be very easily
supported on a time-share administrative computer,
although conversion to another computer system might be
expensive and time consuming...."

The five current applications include:

1. A water rights claimants master record system that answers

inquiries and summarizes reports of the 2,800 claims on file,

2. A fire management system that contains 1lists of fire-fighting

equipment by rural fire stations in the State, but
incomplete files prevent fully operational use,

3. An urban forestry data file that lists individual trees

five participating municipalities; however, lack of funds

staff have rendered this application nonoperable,

y, A forestry tree seedling management system that lists

available by species and tree orders since 1976 for

whose

in the

and

trees

tree

inventory usage, distribution of trees to orderers and management

reports, and

5. An automated drafting system that assists engineers in the

State

Land Department by automating the drafting of some State Trust

Land maps.

* Appendix VII contains a complete copy of the Project Director's report.
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Other applications in varying stages of conceptualization and development
include software for manipulation of geographic information (only the
automated mapping portion cited above is implemented), Landsat analysis
(software being developed by NASA), forest management (software being
developed by U.S. Forest Service), water use simulation (not currently
used), range management model (software under development), and minerals

system (projected to be developed in 1981).

As to whether the present data files represent a natural resource data
bank or information system, the NCSL Project Director commented:

"The general applicability of any geographic resource
information system must rest upon a solid foundation of
spatial data files. While there are spatial attributes
in some of the previously discussed files,...they are
not geographically based files.

Although there are many plans to develop a spatial data
base, and many promising applications of such data,
there are currently no systematic, automated files on
land cover, range resources and conditions, forested
areas, wildlife habitat areas, mineral resources, water
resources or any other topics of interest....

A great deal of work remains before Arizona will have a
fully operational statewide geographic information
system. If this were Creation, ARIS would be about at
10:30 Monday morning...." (Emphasis added)

Thus, although the concept of a computerized resource information system
has been discussed since 1971 and statutorily mandated for IRD (ARIS)
since 1978, IRD (ARIS) still has "a long row to hoe"¥® before Arizona will

have a computer data bank on natural resources.

* It should also be noted that as of March 21, 1980, the programmer II
position assigned to IRD (ARIS) computer system development was
vacant. This absence of a Programmer II will in all probability
further impede the development of IRD (ARIS).
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It should be noted also that, according to the NCSL Project Director for
the National Resource Information System project, up to two weeks of NCSL
staff time could be provided at no charge to the State to: 1) further
assist and present this audit, and 2) conduct a detailed review of IRD

(ARIS) for recommendations on system-plan and user-needs surveys.

Further, in cooperation with the Council of State Planning Agencies
(CSPA), NCSL staff has proposed to coordinate the formation of a resource
team of persons with backgrounds in State geographic information systems
to redesign and redirect ARIS, as requested, at no charge to the State.
The NCSL Project Director suggested a team of nine persons affiliated with

various Western state's governments, NASA and State universities.

Provides Similar Service as

Other Entities in Arizona

ARIS provides similar services as at least two other entities in Arizona -

the University of Arizona and the Arizona Department of Transportation.

University of Arizona

The University of Arizona was the recipient of a grant in 1970 to manage
the Arizona Regional Ecological Test Site (ARETS) to test the feasibility
of remote sensing applications. As an outgrowth, the National Aeronautics
and Space Administration provided a continuing grant to the University in
1971 entitled YApplications of Remote Sensing to State and Local
Government." The grant is now part of the University's Applied Remote
Sensing Program, which exists for the interpretation of high-altitude

photography and Landsat imagery.*

* Appendix VIII contains a description of the equipment, procedures and
projects of the University of Arizona program.
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According to the University, the objective of this program is
service-oriented and its intent is to work jointly with 1local, state and
federal agencies responsible for planning, zoning and environmental
monitoring and assessment. Thus, remote sensing techniques are applied to
specified agency problems and provide data upon which policy decisions are

based.

Since January 1972, the University of Arizona program has initiated 34 and
completed 26 projects. Five of these projects were initiated in fiscal
year 1978-79 -- two for Arizona State governmental agencies, one for an
Arizona city, one for an Arizona county and Council of Government and one
for a private sector organization. Funding for the 1978-79 year is

included in Table 2.

TABLE 2

FUNDING FOR APPLIED REMOTE SENSING PROGRAM
AT THE UNIVERSITY OF ARIZONA, FISCAL YEAR 1978-79

Percent of

Funds Total
NASA Grant $100, 000 57%
Other sources (State,
regional, private
through contracts) 76,305 43
$176,305 100%

At the request of a legislative appropriations subcommittee in 1976, the
Assistant Director of the Office of Arid Land Studies prepared a statement
regarding the University's operations in remote sensing as compared to
ARIS stated goals. The Assistant Director concluded that the Program at
the University appeared to overlap ARIS objectives in certain areas
including: 1) coordinating remote sensing technology such as the use of
satellite and aerial imagery and photography, 2) acting as a service
agency to maintain equipment for receiving énd interpreting photographs,
maps, imagery and other visual land use information sources, 3) preparing
thematic overlays of land use and natural resources for State agency

programs, and U4) transferring technology to county and city governments.
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Department of Transportation

The Arizona Department of Transportation (ADOT) maintains aerial
photography, remote sensing and computer mapping capabilities for 1its own

use and that of other agencies.

ADOT has the capability, through aerial cameras and agency aircraft, to
shoot low-to-medium altitude photographs of  Arizona. A photographic
laboratory, digitizer, plotters and other equipment are used to develop,
interpret and reproduce photographs, maps and digital data. In addition,
field survey instrumentation and support are available, and data
processing remote linkage is maintained between the photogrametry section

and the ADOT data processing center.

Aerial photography services and production of topographic and planimetric¥*
maps have been provided to other agencies upon request to the ADOT
Director. Agencies receiving such services include the State Land
Department, Federal Highway Administration, Game and Fish Department and

Department of Corrections.

ADOT offers aerial photographs for sale from its extensive 1library. It
should be noted that the equipment wused to develop and print these
photographs is also used to produce some aerial photographs and all
orthophotoquads that IRD (ARIS) sells to the public.

* Topographic maps display position aﬁd elevation of natural and
man-made features while planimetric maps display only position.
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CONCLUSION

Both historically and currently the scope and goals of the Arizona
Resources Information System have been inconsistently stated, accepted and
applied. Although identified as essential nine years ago and again in
1978, ARIS has not documented justifiable user-need for the system and
currently has no plan to guide and coordinate system development, to
define data needs and uses, to justify equipment needs or to determine
priority of system applications. The combination of unclear goals,
unidentified user needs and the absence of a system plan has resulted in
confusion in the 1legislative and equipment-acquisition processes with
resulting lack of legislative support, indefinite system direction and the
unjustifiable use of sophisticated computer equipment to perform

rudimentary record-keeping tasks.

RECOMMENDATION

It is recommended that consideration be given to the following:

- The Legislature appropriate funds for the 1980-81 fiscal year to
allow for a 12 month 1lease/purchase of the central processing
unit requested in the Information Resources Division 1980-81
budget request. Expenditure of such an appropriation should be
contingent upon: 1) approval by the Data Processing Division of
the Department of Administration of the lease/purchase, and
2) the signing of a formal lease/purchase agreement between the

State Land Department and the equipment vendor.

- The State Land Department, Department of Administration's Data
Processing Division and the National Conference of State
Legislatures' resource team conduct a detailed user-needs study
and develop a system plan by September 30, 1980. Additional ARIS
data processing equipment acquisitions should be contingent wupon
the preparation of the user-needs study and 1its review and

acceptance by the appropriate legislative committeee.

28



If it is determined that such an information system is
needed, the Legislature should clearly define the scope,

goals and users of such a system. (See Finding III, page
46)

Future State Land Department requests for ARIS-related data
processing equipment and approval of other expenditures be

based on user-needs surveys and system plans.
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FINDING II

DATA PROCESSING ACQUISITIONS FOR THE ARIZONA RESOURCES INFORMATION SYSTEM
ARE A CHRONOLOGY OF APPARENT UNAUTHORIZED EXPENDITURES AND IMPROPERLY
RECORDED EXPENSES THAT WOULD REPRESENT VIOLATIONS OF ARIZONA STATUTES AND
THE FIDUCIARY RESPONSIBILITY OF STATE OFFICIALS.

Since its inception in 1972, the ARIS program has been fraught with
apparent unauthorized expenditures and improperly recorded expenses
regarding data processing acquisitions. In obtaining data processing
equipment, programs and services, Department of Administration standard
data processing acquisition procedures have been circumvented and
documents supporting proposed equipment acquisitions have been
inaccurate. These practices would constitute violations of the fiduciary
responsibility, which is incumbent upon State officials, to ensure that:
1) expenditures are properly authorized, 2) costs are correctly
classified to reveal the true and actual nature of expenditures, and 3)

standard acquisition procedures are not circumvented.

Fiduciary Responsibilities

According to Black's Law Dictionary, a fiduciary is defined as "a person

holding the character of a trustee...in respect to the trust and
confidence involved in it and the scrupulous good faith and candor which

it requires."

The fiduciary responsibilities of State agency officials are defined in
various sections of the Arizona Revised Statutes (A.R.S.) and in the State
accounting manual. These responsibilities, among others, include:
approving expenditures, ensuring that expenses are properly recorded and

adhering to required acquisition procedures.
When reviewing proposed expenditures for approval, a responsible State

official must determine that expenditures are properly authorized as.
described in A.R.S. Section 35-154:
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A, No person shall incur, order or vote for the
incurrence of any obligation against the state or
for any expenditure not authorized by an
appropriation and an allotment. Any obligation
incurred in contravention of this chapter shall
not be binding upon the state and shall be null
and void and incapable of ratification by any
executive authority to give effect thereto against
the state.

B. Every person incurring, or ordering or voting for
the incurrence of such obligations, and his
bondsmen, shall be jointly and severally 1liable
therefor. Every payment made in violation of the
provisions of this chapter shall be deemed
illegal, and every official authorizing or
approving such payment, or taking part therein,
and every person receiving such payment, or any
part thereof, shall be jointly and severally
liable to the state for the full amount so paid or
received." (Emphasis added)

Once an expense has been incurred, an agency official must ensure that the
costs are properly classified. A classification system is included in the
State accounting manual issued by the DOA Division of Finance under the
authority of A.R.S. Section 35-131, which states:

"A. In accordance with generally accepted governmental
accounting principles, the assistant director for
finance of the department of administration shall
develop and prescribe for the use of all budget
units a uniform accounting system so designed as
to insure compliance with all legal and
constitutional requirements including respecting
the receipt and expenditure of and the
accountability for publiec funds.

¢ o o o ¢ s .

E. The assistant director for finance shall prescribe
uniform classifications for receipts and
expenditures and forms for the periodic reporting
of financial accounts, transactions and other
matters by budget units compatible with the
reports required of the assistant director for
finance under this section. Additional records or
accounts may be maintained by budget units when
required for reporting to the federal government
or other funding source." (Emphasis added)
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Further, A.R.S. Section 35-172 requires the Finance Division to subdivide
the general expenditure classes provided in appropriations "...in such a
manner that the true and actual cost of each object will be reflected

perpetually on the (finance) division's books."

Finally, A.R.S. Section 41-712 requires the Department of Administration,
Data Processing Division to develop, implement and maintain a coordinated
statewide plan for data processing and data communication systems.
Proposed data processing acquisitions of State agencies must be reviewed
and approved by the Data Processing Division to ensure that the new
acquisitions will conform with the State plan for data processing. Such
review and approval is also prescribed by the State accounting manual.
Any acquisition of data processing equipment or services without the
required Data Processing Division approval constitutes an wunauthorized

expenditure by definition.

Apparent Unauthorized Expenditures

As previously noted, one of the primary fiduciary responsibilities of
State officials is to ensure that funds appropriated for a specific use
are not expended for other purposes. Qur review revealed several ARIS
expenditures for data processing acquisitions that were apparently not
properly appropriated and as such would constitute unauthorized
expenditures. Such apparent violations of fiduciary responsibility began
with the initial ARIS budget in fiscal year 1972-73 and continued through

the current fiscal year, 1979-80. These expenditures are chronicled below.

Use of ARIS Funds to Purchase

Computer Equipment Used by the

Department of Property Valuation

House Bill 2376, passed during the 1972 session, appropriated funds to ‘the
Governor's office for the ARIS program. According to this bill:

"Sec. 2. Appropriation; purpose

A. The sum of four hundred eight thousand seven
hundred dollars is appropriated to the governor to fund
the Arizona resources information system for the fiscal
year beginning July 1, 1972, and to enable the state to
acquire from the national aeronautics and space
administration orthophoto base maps of the entire state
of Arizona for use by all departments of Arizona state
government.
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"B. The funds appropriated in subsection A are to be
available in the amounts and for the purposes following:

Personal services $ 12,400.00
Office space 5,000.00
Equipment -~
Furniture 1,900.00
Viewing : 14,500.00
Travel-in and out-of-state 4,400.00
Supplies and photo reproduction 11,000.00
Contingency 15,000.00
Orthophoto base sheets 200,000.00
Equipment 18,000.00
Outside services 126,500.00
Total : $408,700.00

Sec. 3. Exemption

The appropriation made by this act is exempt from the
provisions of section 35-190, Arizona Revised Statutes,
relating to lapsing of appropriations."

ARIS reported expending $185,900 during fiscal year 1972-73 - $9,300 of
which was spent on office and viewing equipment. In the following year,
since this was a nonlapsing appropriation, the fund balance of $222,800
was transferred, with ARIS, to the Department of Property Valuation. ARIS
carryover was not commingled with other departmental funds but was
maintained as a separate account. Thus, expenditures from the 1972-73
carryover funds are distinguishable from expenditures of the fiscal year

1973-74 and subsequent budget appropriations.

During fiscal year 1973-T4, the Department of Property Valuation purchased
a Data General minicomputer system. The following system components were

purchased with the 1972-73 carryover funds from the original  ARIS

appropriation:
Tape drive $ 5,900.00
Central processing unit 9,858.01
CRT display unit 4,831.38
Disec memory unit 8,410.00
Magnetic tape controller 4,000.00
Total $32,999.39

Other system components were purchased for $35,610 using other Department
of Property Valuation funds. According to the former Director of the ARIS
program, he neither authorized nor was aware of the use of ARIS funds for

the above purchases.
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In addition, the former Director stated that the system components were
never the property of nor used by the ARIS program during his term as
program director (January 1972 through August 1976). Finally, the former
Director stated that it was the Director of the Department of Property

Valuation who had final contbol over the use of ARIS funds.

According to a Legislative Council memorandum dated March 5, 1980%, the
use of ARIS funds to purchase equipment was "...unauthorized because
monies were taken from funds appropriated to one budget unit for a

specific purpose and used by another budget unit for a different purpose."

Computer Equipment Purchases

Not Authorized by the Legislature

On June 30, 1975, ARIS funds were used to purchase additional memory and
circuitry boards for the same Data General minicomputer. However, the
ARIS fiscal year 19T4-75 budget request did not include a provision for
data processing equipment. Further, the JLBC staff recommendation for the
ARIS fiscal year 197U-75 budget made no mention of funds for data
processing equipment. Finally, no authorization was received from the

Assistant Director for Finance to transfer funds from the ARIS program.

In the March 5, 1980, memorandum,* the Legislative Council noted that
these purchases appeared to be unauthorized . The Legislative Council
stated:

"The 1974-75 fiscal year purchases appear to be
unauthorized under the facts given since the assistant
director for finance did not approve the transfer as
required by Arizona Revised Statutes section 35-173.
That section prescribes that if monies are appropriated
to a budget unit by programs, as was the case in the
Laws 1974, chapter 203 appropriation, funds may be
transferred between and within programs  only with the
approval of the assistant director for finance."

* Appendix IX contains the full text of this memorandum.
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Computer Equipment Purchases In

Excess of Budget Authorization and

Questionable Expenditure of

Groundwater Transfer Program Funds

In February 1977, the Data General minicomputer system was transferred to
the ARIS program. During the period from January 1977 through June 1978,
the ARIS program expended approximately $9,800 on data processing
acquisitions of which $6,000 was spent on the overhauling and upgrading of

the Data General computer.

In 1978, the Legislature transferred the ARIS program to the State Land
Department and appropriated $46,100 for equipment. According to the
Appropriations Report, 1978-79, prepared by the JLBC, this amount included:

"Equipment - The appropriation provides $5,600 for one
hard copier and $40,500 for missing components of a
digital computer system as itemized below:

8K Memory Board $ 3,600
Electrical Cabinet 1,200
10 Megabyte Disc with Software 13,400
Line Printer 11,800
Digitizer 10,500

TOTAL $40,500"

However, during fiscal year 1978-79, IRD (ARIS) expended $82,398.71* on

data processing equipment as follows:

8K memory $ 3,360.00%%
300LPM printer 13,125.00%%
10MB disc drive 10,605.00%%*
6085-A console 3,244 ,50%#*
Multiplexor : 1,575.00%%
192MB disc drive 33,152.46%*
Digitizing system 12,686.75
Eclipse S/130 CPU (3-month rental) 4,650.00
Total equipment acquisitions $82,398.71

¥ An additional $42,074.49 was expended by ARIS for other data
processing items such as supplies and maintenance during fiscal year
1978-79.

¥ In August 1978, ARIS staff requested and received the required
authorization from the Data Processing Division of the Department of
Administration for the acquisition of this item.
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IRD (ARIS) funds were used to pay for $49,2U46.25 of the above total. The
remaining $33,152.46 was funded with Groundwater Transfer Program monies
which were also under the authority of the State Land Department.