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INTRODUCTION

Groundwater is the principal supply for irrigation and for rapidly

increasing municipal water requirements in Arizona. As a result of this

increasing demand, water tables are declining at en ever increasing rate.

The importation of water through the Central Arizona Project and reuse of

treated municipal wastewater will reduce, but not eliminate, the need to

transfer water from agricultural to urban use as the State continues to grow.

In the Phoenix area this transfer is occurring progressively without

undue conflict. As the City expands, adjacent farmland is developed and

water formerly applied to crops is used for domestic purposes.

In the Tucson area, which at present is entirely dependent on ground-

water, outlying irrigated lands have been purchased and retired by the City

and nearby mines to secure water rights. There is not much argument as to

the economics inherent in using the water on the farms versus municipal and

industrial use. However, forced retirement of farmland does present several

problems which need to be resolved.

Most proposals of forced farmland retirement have treated the question

of "what to do with the retired farmland" superficially (Jacobs, 1968) (Staff

Report, 1974). In semiarid areas with fragile desert ecosystems there are

many problems inherent in reclamation of disturbed lands. The land will not

revert to an esthetically pleasing desert growth without the considerable

passage of time. The dominant species on disturbed land in desert areas of

the southwest is tumbleweeds (Solsola Kali). During the dry season these

tumbleweed -covered areas are dusty. Wind -blown tumbleweeds can destroy the

esthetic appearance, as well as change the ecology of land surrounding the

abandoned farms. Many animals, such as rabbits, quail, doves, and
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field mice, dependent upon the farmland for food, are forced to either move

or die. Range grasses can be established only with difficulty in this region

of relatively low annual rainfall (11 inches) and relatively large evapo-

transpiration rates (Jordan and Maynard, 1970).

The ideas advanced in the Staff Report of the City of Tucson (1974),

suggest that the land can be traded, presumably to Federal agencies, for

lands which are more desirable to the City. These new lands presumably would

also be more esthetic and less difficult to manage. This would only transfer

responsibility of reclamation of the retired farmland. Another proposed plan

is to sell the land to developers for urbanization. This latter plan carries

with it the implied but unstated requirement that the City would support

rezoning of the developed areas. This rezoning for urbanization of city -

owned retired farmlands would also create "urban sprawl." As is evident in

Figure 1, the location of most of the farmland in eastern Pima County is not

adjacent to present municipal centers.

Most of the farmlands in Pima County are low -lying lands subject to

flooding. If these lands are urbanized, extensive channeling will be required.

Some of the farms in the upper Santa Cruz Valley have served as overflow areas

during severe flooding; these overflow areas in the past have reduced flood

peaks downstream. There are farming areas in Avra -Marana Valley that have

also served as overflow areas. Urbanization is also being suggested as a

means of reclamation of the large blocks of disturbed land now being used by

the mining industry south of Tucson. It is related to the subject under dis-

cussion primarily because, if implemented, it would siphon off potential cus-

tomers for the use of urbanized farmland. The City of Tucson has been trying

through the State Legislature to change the groundwater laws. One contemplated
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change would allow them to buy the water rights without being required to

purchase the land. Again, this would only shift the responsibility of what

to do with the retired farmland back to the original owner.

The concept of forced retirement of farmlands as an alternative to water

importation was conceived during the time of agricultural surpluses. However,

at present, rapidly developing food shortages are causing conflict in this

area and should not be overlooked by planners.

Since the above described problems of what to do with the farmland are

not well known to the general public, there has not been much public opposi-

tion to farmland retirement. The farms that have been purchased were offered

voluntarily by their owners for sale to the City and are located in relatively

secluded areas. Adverse public opinion is to be anticipated as more land is

retired in more visible areas, unless acceptable land reclamation and manage-

ment procedures are developed.
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OBJECTIVES

The general objective would be to manage the retired farmland in order

to improve the aesthetics and utility. Specifically, the objectives are:

1. To study the use of ground water:

a) For the establishment of range grasses and shrubs prior to

retirement with no additional water required thereafter.

b) For establishment and minimal maintenance. (Apply water during

dry years to maintain a continuous grass cover.)

2. To use pitting to establish grasses and shrubs with natural rainfall.

3. To use natural rainfall through water- harvesting agrisystem concepts to

establish and maintain:

a) Range grasses such as blue panic, and shrubs such as fourwing

saltbush and twinberry.

b) Agronomy crops such as corn, range alfalfa, pinto beans, and soy

beans, which will grow during the summer monsoon period.

c) High -value horticultural crops such as grapes, fruit and nut trees.

d) Oil -producing desert plants such as jojoba and the buffalo gourds.

e) Shrubs and trees normally used in landscaping such as palm trees,

allepo pine, yucca, and agave.

4. To incorporate the above findings to develop a working design for a

Water Harvesting Agrisystem Module, (See Figure 2).

5. To study recreational aspects, including the use of the above results in

the establishment of an exotic game ranch (for viewing African wildlife),

a small game ranch (for hunting pheasants, quail, rabbits, etc.), a

fishery using the harvested rainwater, and an off - the -road vehicle park,

etc.
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PROCEDURE

Program for Seeding Range Grass and Shrubs on Retired Farmlands:

Shrubs and grasses are selected to give the broad spectrum of qualities

necessary in a multiple -use concept for land use and environmental quality.

The first consideration is drought- tolerant plants adapted to semi -desert

conditions, but which have the capacity to produce for a variety of objec-

tives. These objectives are ground cover, forage production, wildlife food

and shelter, and aesthetics. Other considerations are availability of seed

and ability to respond under existing cultural and agronomic practices. For

the rehabilitation of retired farmlands, these qualities need to be demonstrated

in test plantings which will then provide the refinements in cultural pro-

cedures necessary to effectively rehabilitate extensive areas. While these

plantings will be demonstrational and exploratory in nature, they would outlive

these qualities and become permanent features of the landscape.

The following list is representative, but not restrictive, of the species

to be used. Grass species will be Lehmann lovegrass, Willman lovegrass, blue

panicgrass, and plains bristlegrass. Shrubs will be fourwing saltbush, twin -

berry (Menodora scabra) and jojoba.

These species will be planted in various combinations covering 24 plots.

In general terms, to present the framework of the picture, the shrubs will

be planted in rows having four -foot centers. Superimposed on the shrub

plantings will be various combinations of the grasses to provide uniform

ground cover and the variety necessary for a multiple -use habitat. In ref-

erence to items a and b of Objective 1, twelve plots will be provided with

minimal ground water for establishment and long -term maintenance. The other

twelve plots will be allowed to establish with minimal ground water, but
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will then be evaluated for maintenance under no supplemental water excepting

rainfall.

Under Objective number 2, conditions exist where no ground water is

available for initial establishment of vegetation. Establishment of vege-

tation would therefore require procedures and equipment used in revegetation

of rangelands and watersheds. Briefly, this constitutes plowing to remove

competitive vegetation and to open the soil for capture of summer rainstorms.

Capture and retention of precipitation is the most fundamental feature of

this type of revegetation. To achieve this, pitting will be required in

conjunction with plowing.

The same species will be used as discussed under Objective number 1. The

initial response will not be nearly as favorable as under supplemental irri-

gation, but the difficulties need to be demonstrated to clearly indicate the

advantages of different methods of retiring farmlands. The same procedures

of using plots, planting, and collection of data would follow, as discussed

under the first objective.

The design of the foregoing procedures follows the logical sequence in

the retirement and creation of desirable cover on these farmlands. Readily

available machinery and agronomic practices will be used. Requirements for

management would be decreased in place of the recurring needs to contend

with tumbleweed and other weed growth and attendant dust erosion, as well

as other problems.

The establishment of plots and formalized planting schemes will be nec-

essary during this demonstrational phase. Both quantitative and qualitative

data will be collected to provide the basis for subsequent management plans

for these retired farmlands. Thus, for statistical treatment of these data
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a series of plots is necessary for randomization and replication to obtain

unbiased data. Ultimately, plantings would not be systematized, but would

be designed to follow natural random patterns for aesthetic objectives. The

inclusion of some mesquite, palo verde or cactus and other natural succulents

in subsequent plantings would enhance aesthetic qualities.

Expenses for the foregoing range grass and shrub seeding would involve

the rental of a tractor, seeders and cultural equipment, seeds, seeding, and

the attendant quality control and collection of data.

Water Harvesting Agrisystems:

Objectives (3) will be achieved using a coordinated project between the

Water Resources Research Center, the School of Renewable and Natural Resources

(Programs of Soils, Water and Engineering and Range Management), and the

Departments of Agronomy and Horticulture. The basic approach that would be

used is the shaped catchment with plantings in the drainage ways. This has

been demonstrated at Page Ranch (Cluff et al., 1972; Dutt and McCreary, 1974).

The retired farmland will be shaped using a road grader into a ridge and

flattened configuration as indicated in Figure 3. The ridged areas will be

treated to shed rainwater onto the adjacent flat lands, which will be planted

to various range grasses, agronomy -type crops, high -valued horticulture crops,

as well as the jojoba and buffalo gourds. Excess water will be collected and

stored in a covered reservoir to use back on the plants during the dry season.

The width of catchment area to planted area will be varied. One set of

configurations is shown in Figure 3. Some of the factors involved are the

type of plant, use of water by the plant, and aesthetic considerations.

Other constraints are the width of equipment used during the construction

and subsequent cultivation and harvesting. The row crop should have a
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minimum planted width of approximately twelve feet to allow for the use of

four -row planting, cultivating, and harvesting equipment. In addition to

grazing, other harvesting methods for range grasses would be studied. These

would consist of cutting and baling, or green chopping for feed lot feeding.

The principal methods of treatment will be a Compacted Earth (CE) and

Compacted Earth Sodium Treated (CEST). It is estimated that the CE treatment

will cost $50 to $100 per acre on retired farmland, provided soil moisture

for shaping and compaction is obtained by irrigation or natural rainfall.

Under the same conditions it is estimated that a CEST treatment would cost

$300 to $400 per acre of catchment. One of the goals of this research proposal

is to develop cost and efficiency data for these types of low -cost catchments

under the soil conditions and climatic regimes found in Avra Valley.

The above estimated costs, with regard to growing range grass with a

1:1 ratio of catchment to planted area, would reduce to $25 to $50 for the

CE and $150 to $200 per acre for the CEST treatment excluding the cost of

seeding.

Based on previous studies, the CE treatment would furnish a minimum of

30 percent yield, whereas, the CEST catchment would provide a minimum of 50

percent more water than is presently available. The latter would increase

the net rainfall from 11 inches per year to 16.5 inches. It would have an

even greater percentage increase on the effective rainfall, i.e. the amount

of rainfall actually utilized by the plant. Efforts to measure this effective

rainfall and percentage increase due to water harvesting will be made.

Over four years of data from Page Ranch indicate that the CEST method

of treatment produces water of a high quality (less than 200 ppm total dis-

solved salts.) The amount of salt added (5 tons per acre) is roughly
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equivalent to the total dissolved solids found in five acre -feet of sewage

effluent in Tucson. The use of the NaCl will not prevent the land from being

reused for other purposes, if that proves to be desirable at a later date.

The catchment to planted area ratio, as indicated in Figure 3, could be

increased to maximize water production for domestic use, recharge to ground-

water, establishment of a fishery,or other recreational use.

Initially, water harvesting plots would be established over ten to twenty

acres to: (1) determine prices; (2) determine efficiency and water quality

of the two catchment treatments; (3) demonstrate the utility and aesthetics

of the system; and (4) test out sealing procedures for surface storage. For

the proposed two -year project under discussion, the emphasis would be on the

establishment of range grasses, desert oil plants, buffalo gourd and jojoba,

and agronomy crops. With the exception of jojoba, production data could be

obtained in a two -year period.

The cost for the foregoing Water Harvesting Agrisystem would include the

rental of a tractor and associated equipment for the planting, cultivation,

and harvesting. The collection of appropriate data is also a cost factor.

Much of the equipment needed to perform this research is available with the

University.

It is proposed to install the above range grass and shrub plots and

catchment areas so as to form a part of the 160 -acre module outlined in

Figure 2. The data from this area, with additional engineering social and

economic studies, will form the basis for the development of a working design

for the Water Harvesting Agrisystem Module, in order to obtain Objective 4.

This modeule, as envisioned, would provide homes for eight to ten families.

This population density of one family per 16 to 20 acres would preserve the

country atmosphere, which many people are already enjoying in Avra Valley.
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The density should be high enough to repay the cost of each module through

resale of the property after development. The resale would be important to

return the property to the tax rolls.

Each module would be operated by the families living thereon. The recom-

mended method of operation will be determined as a part of this proposal.

Some factors of operation are readily apparent. For instance, economics

would require joint ownership of equipment. Outside employment by at least

one member of each family would be essential in that the income derived from

the module would be supplemental. The module would provide considerable

employment opportunity and farm experience for the families living there.

This could be of particular value to the children.

Each module would be as self -sufficient as practical in water. Each

module could be tied into the City of Tucson's supply system, which would

remove the risk of running out of water during drought. Recharge of excess

water during wet periods could keep net withdrawal from the groundwater table

minimal. A substantial part of the food requirement could also be met, par-

ticularly if greenhouses were incorporated into the system.

Mobile homes could be used initially for housing. This could be replaced

with permanent housing after a prescribed period of time.

The module, as illustrated in Figure 2, would contain a 70 -acre desert

landscape area. This area would contain range grass and shrubs; the species

and method of establishment and maintenance would be determined in achieving

Objectives 1 and 2. This buffer area would allow for the passage of flood-

waters and serve as a habitat for small game, in addition to maintaining the

island -type identity of each module. Further protection of homes from flood-

waters could be obtained by building on the excavated soil from the storage
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reservoir. The inner area under the plan outlined in Figure 2 would consist

of approximately 90 acres, divided up into ten -acre areas, where a variety

of crops would be grown.

Deed restrictions could be placed on the land to preserve the system

for a given period of time. The same restriction could also limit the total

amount of groundwater use on the parcel of land.

Objective 5 would be accomplished through close coordination with the

Planning and Parks Departments of both the City and the County. Consultants

from the wildlife and recreation programs of the School of Renewable Natural

Resources at the University of Arizona, will also be involved in this aspect.

The uses covered in Objective 5 would be public in nature. Therefore, the

land designated to be used in this fashion would probably remain under public

ownership. The uses suggested under Objective 5 is not all inclusive. Addi-

tional uses for the retired farmland undoubtedly will be discovered as the

study progresses.

DURATION:

The initial phase of the program would require two years.

REQUIRED FUNDING:

The amount of funding required, including cost of fencing, equipment

rental, chemical costs for treatment, wages, and University of Arizona over-

head, would come to an estimated $85r+00 for the first year and $Ó2m300 for

the second, The budget breakdown is found on the next page.
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TENTATIVE BUDGET
FOR RETIRED FARMLAND MANAGEMENT

SALARIES AND WAGES FIRST YEAR SECOND YEAR

Principal Investigators
Research Assistant
Graduate Assistants (3)
Student Assistants

No Charge
$12,000
15,000
7,000

No Charge
$13,200
15,000
6,000

34,000 34,200

EMPLOYEE BENEFITS 3,700 3,800

INDIRECT COSTS 10,200 10,300

CAPITAL

Fencing 8,000
Pump -back System 5,000
Miscellaneous 2,000 1,000

15,000 1,000

OPERATIONS

Equipment Rental 5,500 3,000
Expendable Supplies 11,000 5,000
Soil, Water and Plant Residue Analysis 3,000 2,000
Travel 3,000 2,000
Publishing - 1,000

22,500 13,000

$85,400 $62,300
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