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FOREWORD

This study is the result of a financial assistance program
administered by the Farmers Home Administration (FHA) to aid planning
in small rural areas. The report was organized on a county basis with
FHA regulations providing the framework for selections of study areas
within the counties. The areas were not required to be incorporated
municipalities, however, some semblance of community organization
was required and the population could not exceed 5,500 persons.

The report is primarily concerned with the identification and
evaluation of existing water systems and sewage and solid waste disposal
facilities, and the projection of future needs for these services in rural
areas of Santa Cruz County. In addition, the completion of the study
meets the following related objectives:

@® The delineation of probable areas of community
growth and their concomitant need for '""environ-
mental service systems'' (see definition).

@® An appraisal of existing land use patterns and
environmental services problems which may
result from various types of future use.

@ The collection and interpretation of data projecting
the future needs for environmental services on a
county-wide and individual community basis.

_Definition s

For the purposes of this report, the following definitions shall
apply.

"ENVIRONMENT'" - The aggregate of physical, social,
and cultural conditions that influence the life of an indi-

vidual or community.

"SERVICES'" - (1) Contributions to the welfare of others;
(2) Facilities supplying some public demand.
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"COMMUNITY'" - (1) A unified body of individuals;
(2) People with common interests living in a particular
area.

"WATER SUPPLY SYSTEM" - Wells, surface water
collection reservoirs, storage reservoirs and tanks,
water treatment equipment, distribution pipelines, water
meters and all other appurtenances which serve to supply
the public within a community or built-up area with a
source of water suitable for drinking.

"SEWERAGE'" - Pipelines and/or appurtenances which
serve the public within a community or built-up area with
a means of disposing sewage wastes from the properties
on which they may reside. This term refers to the means
by which sewage wastes are transported to some point re-
moved from the community, or built-up area, for treat-
ment.

"SEWAGE TREATMENT SYSTEMS'" - Devices or equip-
ment used for the expressed purpose of removing the
organic and pathogenic constituents of sewage, and capable
of producing an effluent safe for discharge to a water body,
stream or disposal by seepage through soil to subterranean
water tables.

"SOLID WASTES DISPOSAL METHODS' - Devices and/or
means serving, or utilized by, the citizens of a communi-
ty, or built-up area, for removal or disposal of garbage,
trash, grass and brush clippings from places of residence.

"ENVIRONMENTAL SERVICES" - "Water Supply Systems,"
"Sewerage,' ''Sewage Treatment Systems' and ''Solid
Wastes Disposal Methods'' utilized by the citizens of a
community, or built-up area to serve public welfare and
enhancement, enjoyment or maintenance of the environ-
ment in which they reside.
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CHAPTER I. SUMMARY

The identification and evaluation of existing environmental services
and the projection of future needs for these services involved the investi-
gation of present land use patterns, natural resources and socio-economic
factors of the individual rural areas and the county as a whole. During the
investigation and evaluation of existing services it was found that there is
concern, on the part of public officials, over the capabilities of growing
rural areas to provide necessary environmental services as these areas
develop into more complex urban centers. Failure to supply these grow-
ing communities with adequate environmental services can result in wide-
spread health and general welfare problems for the area. It is intended
that this report be used as a tool to aid present and future studies and
projects aimed at resolving environmental services needs problems before
they occur in Santa Cruz County.

The following observations related to existing environmental services

needs were made during the survey of Santa Cruz County on which this re-
port is based.

GENERAL

@ The construction of environmental services by communities
and legal subdivisions of Arizona could be greatly facili-
tated by a state financial aid program for construction of
service facilities. Federal participation through grant pro-
grams for construction or implementation of programs re-
lated to environmental services projects would be increased
significantly if there was a matching grant program on a
state level.

Financial problems often complicate the development of
environmental services projects in small rural communi-
ties. With respect to sewage treatment projects, Federal
grants are currently limited to 30 percent of total construc-
tion costs. Federal grants can be increased to 55 percent
if a state matching grant of 25 percent is provided.

@ Water resources for the county as a whole appear adequate
to meet future domestic water needs which are projected



to reach an estimated 4, 300 acre-feet per year by 1990.
All communities and developed areas of the county have
readily available supplies of groundwater to draw upon.

Retirement living is rapidly becoming one of the major
factors influencing growth in Santa Cruz County. Because

the development of additional private water companies and
expansion of existing investor-owned water supply systems

is commonly the result of such population growth, it would

be advantageous for the county to establish a Department of
Sanitation with jurisdiction over the development of sewage
collection and treatment facilities and solid wastes manage-
ment programs. Such an organizational framework could
oversee the design, construction, operation and maintenance
of the above environmental services, and provide for stronger
adherence to standards and regulations established for the
protection of public health and welfare. A county department
of sanitation can be used to effect coordinated development of
environmental control and service systems. A department of
this type could be budgeted through revenues received by the
county. A department of Sanitation, for example, could also
be budgeted by making application for, and be the recipient of,
federal grants and loans designed for planning and development
of environmental services.

WATER SUPPLY SYSTEMS

The community of Patagonia has an adequate supply of water
available to meet future needs although minor modifications
will be needed in the distribution system of 1990. Present
needs include the installation of chlorination equipment at the
well site for protection of public health.

Expansion and modification of water supply systems in the
Carmen, Tubac and Tumacacori areas will be necessary if
the trend toward retirement living continues for this part of
Santa Cruz County.

A regional water system for Sonoita and the surrounding area
will be needed within the next five years as development acti-
vity continues on the Empire Ranch properties north of Sonoita.



SEWAGE DISPOSAL SYSTEMS

@® Population growth in Santa Cruz County is occurring
primarily along the Santa Cruz River north of Nogales.
Increasing urban densities in this area will result in
greater sewage flows at the recently completed sewage
treatment facility located north of Nogales, adjacent to
the Santa Cruz River and the Rio Rico properties. This
regional wastewater treatment plant is anticipated to
reach capacity by 1975. Expansion of the facility should
be considered and planned for at this time in order to
meet future demands.

@ The sewage treatment facility serving the City of Patagonia
is in need of expansion. The present lagoon facility has an
area of approximately one-half acre. The population served
by the collection system indicates that this facility should
have at least two (2) acres of surface area to efficiently
treat the sewage wastes prior to disposal in Sonoita Creek.

@ All rural areas of the county, excluding Patagonia and the
Rio Rico properties, utilize the septic tank-leach field form
of sewage treatment.

@ Production of sewage wastes in Santa Cruz County is esti-
mated to reach a high of 3,020 acre-feet (984,520,000 gal-
lons) per year by 1990. Most of this water (53 percent)
will be generated in the Rio Rico-Nogales region of the
county. Long-range planning related to the ultimate bene-
ficial use of this water resource should be considered. Re-
clamation of sewage wastewaters and the use of it for ground-
water recharge in the Santa Cruz River Basin would be a
partial solution to water shortage problems which may occur
in future years in neighboring Pima County.

SOLID WASTES MANAGEMENT

@® Comprehensive solid wastes management programs are non-
existent in Santa Cruz County. Maintenance and inspection of
existing dumpsites is on a sporadic basis with no established
schedules. Control of accumulated materials is accomplished
through burning. Solid wastes production levels are estimated
to reach 28,547 tons per year by 1990. This figure represents
an increase of more than 100 percent above present production
levels.



A coordinated county-wide program for development of
solid waste disposal sites with regularly scheduled inspec-
tions and maintenance would be highly advantageous in
meeting future needs in Santa Cruz County. Planning for
site selection and development of centrally located sanitary
landfills, with associated salvage operations serving all
areas, would be basic to an effective solid wastes manage-
ment program.



CHAPTER II. COUNTY PROFILE

This chapter reviews the general physical and socio-economic
aspects of Santa Cruz County. The physical structure of the county with
respect to physiography and geology are discussed, along with existing
natural resources and land use patterns. Natural resources are consid-
ered with respect to their supply, quality, and accessibility. Next, a
discussion of the economy is presented, with particular emphasis placed
on the relationship of the economy to the availability of natural resources
and development potentials within the county.

HISTORICAL PROFILE

Santa Cruz County is located in south central Arizona, along the
Arizona-Mexico border. It covers 797,400 acres and is Arizona's small-
est county. The region is composed of high mountainous areas, rolling
pasture lands and semi-desert valleys. Elevations vary from 3, 000 feet
above sea level in the Santa Cruz Valley to 9, 452 feet in the Santa Rita
Mountains.

The county was established on March 15, 1899, from portions of
Pima and Cochise Counties and is the center of much of Arizona's color-
ful early history. Resting stations for immigrants hustling to California
during the Gold Rush were established in Santa Cruz; and the county's
past is rich with tales of silver mining, Spanish missionaries and Apache
warfare. Famous mission-villages, such as Tumacacori and Tubac,
serve as present-day reminders of the county's adventurous early days.

Prior to 1822 and Mexico's independence from Spain, restrictions
on Americans entering the Santa Cruz region made acquisition to any
lands in the area extremely difficult. In 1848, the Treaty of Guadalupe
Hidalgo ended a brief war with Mexico; and in 1854, the Gadsden Purchase
placed the entire region under the flag of the United States.

Increased Indian trouble, however, kept the population rather low
until the end of the Civil War. The army then returned to the region and
by 1886 Indian raids and Apache warfare were no longer a threat to the
settlers.

The cattle industry, together with mining, were the original
primary growth factors in the economy of Santa Cruz County. The



prosperity of the region was enhanced with the coming of the railroad in
the early 1880's. In 1882, the line was extended through a border town
called Isaacson or '"Line City' down into Mexico. The railroad named
their new station '"Nogales'' after a camp nearby called '"Los Nogales''; and
in the early 1890's, the citizens petitioned to have the name of the town
changed from Isaacson to Nogales. The town was incorporated in 1893 and

later became the county seat and the principal municipality in Santa Cruz
County.

As agricultural activity in northwestern Mexico increased, Nogales
became a major processing and distribution point for Mexican-raised pro-
duce bound for United States and Canadian markets. Today, an estimated
100 million dollars worth of vegetables are handled each year through the
43 produce distributing companies located in and around Nogales. In addi-
tion to produce and livestock production, the tourist industry has come to
play a major role in the economy of Nogales, as well as most of Santa
Cruz County.

The overall growth of the county progressed steadily until 1920
when the closing of many of the mines in the region and thhe widespread
failure among many of the dry-land farmers caused a sharp decline in the
population. The decline continued from a high of 12,684 in 1920 to a low
of 9,344 in 1950. Since that time, however, the county has enjoyed dyna-
mic growth in most sectors of the economy and in 1970 was reported to
have 13, 966 inhabitants.

PHYSICAL CHARACTERISTICS

Physiography

Santa Cruz County is located in the southern portion of the Basin
and Range Lowlands, a province which extends across the southern and
western part of Arizona and covers approximately 45 percent of the state.
Fifty percent of the county is covered with timber-clad mountain ranges
where peaks reach heights of 9,000 feet. The mountains are composed
primarily of granite, schist and quartzite deposits capped by volcanic
rocks. In some cases, volcanic rock underlies deposits of sandstone,
shale, limestone and conglomerate formed by sedimentary processes
subsequent to the faulting that formed the mountains. 1/ Valleys and low
desert basin areas are also common in the county.

The Santa Cruz River, the principal river in the county, flows
south across the county over the International Boundary into Mexico.



then reenters the county at Nogales and flows north to the Gila River. Its
inner valley or bottomland is, in general, bordered by bluffs on both sides.
Within the boundaries of Santa Cruz County these bluffs vary in height from
a maximum of over 100 feet near Tubac and Tumacacori to approximately
50 feet near the northern border between Pima and Santa Cruz Counties.

Natural Vegetation

There is an unusually large variety of vegetation in the southwest
portion of Arizona, including Santa Cruz County. Chaparral, oak wood-
land and yellow pine comprise the forests of the region at elevations of
four to six thousand feet. Grasslands, consisting primarily of mesquite
and other desert grasses, cover the lower hills between the mountains
and desert regions, providing some of the best grazing lands in the country.
Desert vegetation in the county consists of creosote bush and salt brush,
ocotillo, cholla and saguaro cactus plants and palo verde trees. This type
of vegetation is found below 3,200 feet in the northern portion of Santa Cruz
County (PLATE 1).

The Coronado National Forest encompasses 420, 063 acres or 53
percent of the total land in the county. In addition to the national forests,
there are approximately 25, 920 acres of forest land held under state and
private ownership. 2 /

_C lima‘ce_

The area of the state in which Santa Cruz is located is known for its
wet summers and mild winters. More than half of the county's total an-
nual precipitation falls during July and August. The mean annual precipi-
tation received by the county is 16 inches. 3/

The growing season, or those months in which temperatures do
not reach freezing, is from April 1st through November 15th. Winter
temperatures rarely average less than 40 degrees.

The greatest amount of snow and precipitation is received in the
Santa Rita Mountains. Yearly readings have shown 25 to 30 inches of
snow and precipitation in this area.

Western, eastern and central portions of the county receive an
average of 18 inches of rain each year and experience an average monthly
temperature of 57 degrees.



Nogales and the southern portion of the county receives from 14 to
16 inches of precipitation each year. Temperatures range between 45 and
80 degrees in these areas, as well as much of the northern parts of the
county. The average monthly temperature is 62 degrees.

NATURAL RESOURCES

Mineral Resources

Mineral production was significant during the county's early years
but has declined sharply in recent years.

Among those minerals found in Santa Cruz County are copper,
silver, lead, zinc, molybdenum, lode and placer gold, lithium, manganese,
uranium and tungsten. Traces of stibium (antimony), arsenic and bismuth
are found along the northern, western and southern borders. Copper, gold,
silver, zinc and lead brought a total of $64, 872, 000. 00 into the county
from 1858 to 1960. Currently, however, the principal products being
mined in Santa Cruz are sand, gravel, stone, silver and lead. 4/

Water Resources

Arizona is divided into three general geographic regions. The
Central Highlands, the Basin and Range Lowlands and the Plateau Uplands.
In addition, and for the purpose of water resource studies, the state has
been divided into several hydrologic study areas based on its interstate
river basin and drainage systems. Santa Cruz County, located in the
Basin and Range Lowlands, contains portions of three major drainage
areas: the San Pedro River Basin, the Mexican Drainage System and the
Santa Cruz River Basin, which covers over 85 percent of the county
(PLATE 2).

An accurate appraisal of water resources within a region necessi-
tates at least a general understanding of the climate, terrain and geologic
characteristics of the area, since it is these factors which determine the
occurrence and availability of water. For this reason, the brief analyses
of these factors in the preceding sections should be kept in mind while
considering the water resources of the area.

Groundwater. Groundwater is a transitory phase of the hydrologic
cycle wherein water percolates downward over long periods of time
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through consolidated and unconsolidated rock and is stored below the
land surface.

The occurrence of groundwater in Santa Cruz County is directly
related to the geologic history of the area. Several stages of erosion,
probably during mesozoic times, filled valleys with materials which now
form the major aquifers in the area. These alluvium units, consisting
of gravel, sand, clay and other unconsolidated or weakly consolidated de-
posits, generally store large quantities of groundwater and yield it readily
to wells. PLATE 3 shows the areas of major alluvial deposits in Santa
Cruz County, as well as the depth to water in these basins.

Groundwater reservoirs in the county receive recharge from three
sources: (1) runoff from precipitation in nearby mountains, (2) underflow
from outside the basin, and (3) direct penetration of precipitation. 5/ Al-
though computation of the total quantity of water available in the ground-
water basins of the county is not feasible at this time, it is possible to
estimate the quantity of water made available to the county as a result of
precipitation. Based on an average annual precipitation of 16 inches, the
county receives approximately 1, 060,000 acre-feet of precipitation per
year. However, about 95 percent of this water is lost through evaporation
and transpiration, and only one to three percent of this total precipitation
contributes to annual groundwater recharge.

In addition to evaporation, there is the problem which occurs as a
result of pump draft. Large amounts of groundwater are withdrawn from
the alluvial basins each year by well pumping operations. Underground
wells in the county vary in depth from 30 to 500 feet, although the average
lies between 200 and 300 feet. There are approximately 1,100 domestic
wells and 225 irrigation wells in the county. 6/ The capacities for most
of these are under 1,000 gpm (gallons per minute). The range, however,
varies from 10 gpm to 3,000 gpm (PLATE 4). It is estimated that since
large-scale pumping began in the area in the early 1940's, approximately
2,000, 000 acre-feet of groundwater has been withdrawn from the alluvial
deposits in the county. 7/

The water needs for Santa Cruz County are provided almost ex-
clusively through the use of groundwater; and the declining level of the
water table indicates that water is being withdrawn faster than it can be
replenished. Although the situation does not create serious problems in
terms of the present population, it is certain that future water needs for
the county will have to be met by supplemental sources.

Surface Water. Water which is found on the surface of the earth
exists either as runoff or as storage. Runoff can be defined as ''that part




of precipitation which appears in surface streams.' 8/ Storage is water
which has been artificially impounded in surface or underground reser-
voirs or water which is naturally detained in a drainage basin.

Santa Cruz County has two major storage reservoirs located near
and servicing the towns of Nogales and Patagonia. Total combined stor-
age capacity of these two facilities is approximately 3,500, 000 gallons.
TABLE II-1 shows the principal lakes and reservoirs in the county and
their individual capacities. Most are earthfill structures and, where size
permits, are used for recreational purposes.

TABLE II-1

STORAGE RESERVOIRS AND LAKES
SANTA CRUZ COUNTY

Depth Capacity Surface Area
Reservoir Lake (Feet) (Acre-feet) (Acres)
City Park Lake 16 2 --
Oro Blanco 17 66 --
Patagonia 30 35 3
Pena Blanca Lake 70 776 49
Smuggler's Canyon 43 68 --
Lake Patagonia 90 11,500 261

Source: Cooperative Water Resources Inventory, Volume 1, State
of Arizona, Department of the Interior, 1965.

Water made available as surface water in the county is difficult
to measure. Relatively high temperatures and low humidity produce ideal
conditions for high evaporation rates and enable only a small portion of
precipitation to become runoff. Average annual runoff for Santa Cruz
County is 0.5 inches, compared to a national average of 9. 4 inches.
Around Nogales, the average annual rainfall is 15. 7 inches and the poten-
tial evapo-transpiration rate is 32.5 inches. 9/ Average annual lake evapo-
ration for the county ranges between 65 and 68 inches. TABLE II-2 provides
a summary of the county's surface water resources as related to the County's
three gaging stations.
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TABLE II-2

SURFACE WATER RECORDS - SANTA CRUZ COUNTY

Drainage Average Average Annual
Gaging Altitude Area Discharge Acre-ft. runoff 1946-66
Station (feet) (sq. mi.) (cfs) Per Yr. (in 1,000 ac-ft.)
(37 yrs.)**
4815-Patagonia 3,818 209 8. 35 6,050 5.2
(20 yrs.)
4800-Lochiel 4,620 82.2 3.41 2,470 2.3
(50 yrs.)
4805-Nogales 3,702 533 23.5 17,020 15.3
(348 in
Mexico)

*Gaging Station numbers are those used in publication of surface
water records.

**Indicates period of record in water years.
cfs = cubic feet per second.

Sources: Water Resource Data - Vol. I, State of Arizona, U.S.
Department of the Interior, Geological Survey, 1969, and Cooperative
Water Resources Inventory, Vol. II, U.S. Department of the Interior,
Geological Survey, 1965.

Water Quality and Use. In Santa Cruz County, the quality of raw
water at the source varies from soft to highly mineralized to completely
impotable. Most of this variety is the result of natural chemical changes
in the land areas over which the water travels. In addition to nature, in-
dustrial and agricultural uses of water commonly cause drastic changes
in water quality of surface waterways and groundwater reservoirs.

Sub-surface soil salinity is increasing in the county due to the use
of water for crop irrigation; however, this condition has not yet become
a serious problem. Most of the county's waters still exhibit low salt con-
tent and favorable calcium-sodium ratios, and contain less than 1, 000
milligrams per liter of total dissolved solids. Currently, there are ap-
proximately 3, 300 acres of land under irrigation in Santa Cruz County,
representing a decline of about 30 percent since 1959,

Suspended-sediment concentrations for streams within the county
generally range between 1,950 and 6, 300 ppm (parts per million). Large
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concentrations occur as a result of high-intensity storms, common in the
county during the summer months, as well as sparse vegetation and the
relatively unconsolidated deposits mentioned previously in this chapter.

Sediments can seriously impede the use of surface waters. The
costs for removing sediments can be high, particularly if they are to be
used for domestic purposes. Sediment-laden waters also decrease the
serviceable depth of storage reservoirs they enter.

Although the quality of water to be used for industry or agriculture
may vary greatly with respect to chemical composition and physical proper-
ties, the same variance is not possible where domestic use is concernea.
All water sources developed for domestic uses must comply with the 1962
U.S. Public Health Service Drinking Water Standards. 10/ These standards
which set concentration limits for chemical parameters present in the
water sources are summarized in TABLE II-3.

TABLE II-3

WATER QUALITY STANDARDS FOR
DOMESTIC WATER SOURCES

Limiting Concentration

Chemical Parameter milligrams/liter
Arsenic 0.01
Chloride 250.0
Copper 1.0
Cyanide 0.01
Fluoride 0.6-1,7%
Iron 0.3
Manganese 0. 05
Nitrate 45.0
Phenols 0.001
Sulfate 250.0
Total Dissolved Solids 500.0

Zinc 5.0

*dependent upon ambient temperature.

12



LAND OWNERSHIP AND LAND USE

The patterns of land use are the collective product of many
influences, purposes and ideas as they are expressed in the development
of individual parcels of land. The existing land use patterns determine
the direction and arrangement of future land developments. The informa-
tion assembled in this study is to show a broad, but simple picture of the
general development patterns and the interrelationships of land use on a
county-wide basis. This will better facilitate the general understanding
of the influences such factors as utilities, water and sanitary facilities
have on the development patterns of land.

County Land Ownership Patterns

The land ownership pattern is an essential part of a county land
use study in that the most intense development of land occurs on privately-
owned land. The total land area of Santa Cruz County is approximately
1,246 square miles (797, 440 acres), of which only 39.6 percent is pri-
vately owned (TABLE II-4).

The largest individual land owners within the county are the Coronado
National Forest with 52. 7 percent and the State of Arizona with 7.7 per-
cent of the total land area (PLATE 5). The predominance of this land
is used for recreation or grazing purposes or has been maintained in
its natural state.

TABLE II-4

LAND OWNERSHIP IN SANTA CRUZ COUNTY - 1971

Percent
Acres_ of Total
Total Land Area 797, 440 100. 00
Coronado National Forest 420,063 52.68
BLM 277 --
State Land 61, 379 7.68
Private 315, 721 39,62

Source: State Land Department, Santa Cruz County Assessment
Roles, University of Arizona Agricultural Extension Service, Bureau of
Land Management.
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Existing Land Use

Urban land uses are those uses which have been developed primarily
for residential, commercial, and industrial purposes, in contrast to land
which is predominately rural in character or is undeveloped. These urban
uses only occupy 2.1 percent of the private land, but they are the centers
of population and have the largest demand for environmental services
(TABLE II-5). Urban land development in Santa Cruz County is primarily
concentrated in the cities of Nogales and Patagonia and within the unincor -
porated area of Tubac (PLATE 6). These areas are the centers of urban
development with less intensive land developments radiating from them,
usually parallel with the major highways.

The City of Nogales is the largest urban center and is situated on
the border with Mexico. The city is located astride U.S. 89 and extends
both easterly along Arizona 82 and northerly along U.S. 89. The city
serves as the county retail trade and service center and as the county seat.

A second center of urban development is the Tubac area. Tubac
is an unincorporated grouping of subdivisions along with a small commercial
district. New residential development has taken place to the west of U.S.
89 and north of the commercial district. The area is being promoted as a
retirement and cultural center.

TABLE II-5

LAND USAGE IN SANTA CRUZ COUNTY

Percent
Land Use Acres of Total
Residential 4,550.53 1.71
Commercial 1,541.53 0.58
Industrial 198,68 0.08
Agriculture 222,024.62 83.70
Undeveloped Land 35,569.91 13. 41
Tax Exempt Property 1,353.58 0.52

Total Developable Land 265,238, 85

Source: County Tax Abstract, Department of Property Valuation-
1971
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The third center of urban land use concentration is the town of
Patagonia. This is a small community which straddles Arizona 82 and
Sonoita Creek. The town is the second largest in Santa Cruz County and
is primarily a farming and bedroom community. Many of the residents
commute daily to jobs in Nogales.

Traditional livestock grazing has been the largest land use for
both private and public lands (TABLE II-5 and II-6). Approximately 79. 3
percent of the private land is utilized for this activity. The real impor-
tance of this category of land use is not the large amount of acreage
utilized, but that many of these private land holdings are held by land
development enterprises for speculation purposes and possible future de-
velopment (PLATE 5). Livestock grazing is only an interim use for this
land.

The Coronado National Forest occupies 420,063 acres (52.7 per-
cent) of the total land area. Much of this forest land is being maintained
in its natural state with only two areas having been developed to any ex-
tent. These two areas are Madera Canyon and Pena Blanca Lake, both of
which are used for recreation purposes and summer residences.

TABLE II-6
LAND LEASES - STATE OF ARIZONA LANDS

Acres Type of Leases
160.0 Commercial Leases
60, 838.76 Grazing Leases
17.95 Federal Leases (U. S.
Contracts)
362.06 Right-of-way Leases
61,378.77

Source: State Land Department - July, 1971

‘Future Land Use

Future land development within the county is expected to continue
along the major highways and the river plains. Urban development is
anticipated to continue to concentrate in central nodes. Eventually,
these centers are expected to be connected by strips of development
paralleling the major highways (PLATE 7).

The Santa Cruz County Comprehensive Plan projects four centers
of new urban development. 11/ The first is the City of Nogales and the
areas to the immediate north and east of the existing city. This center
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will most likely experience the most rapid development due to increased
trade with Sonora, Mexico, and the attraction of retirees to the area.

The largest new land development is Rio Rico north of Nogales.
Rio Rico is a planned development encompassing 55,000 acres and is
being promoted by a single corporation (PLATE 8). Immediate develop-
ment is limited to the area around the Calabasas Interchange. Other
areas in the project are being sold with only minimal improvements for
future development by the individual lot owners. 12/

The third area projected to experience urban growth is Tubac.
The land development is expected to be predominately residential and
recreational. The residents of the area want to maintain it as a retire-
ment community and cultural center. They are discouraging any other
non-related types of land development.

The fourth area projected to experience new urban development is
the Sonoita-Empire Ranch planning area which straddles the Pima-Santa
Cruz County Line (PLATE 9). The project planning area encompasses
60,000 acres, of which 32,000 acres are owned by the development corpo-
ration. Of the remaining 28,000 acres, 15,000 are state lands and the rest
are private lands owned by several private ;individuals. New land develop-
ment is not expected to be extensive during the 20-year study period. Pima
County has restricted development to 5, 300 acres until the developer proves
that additional development is warranted and that there is sufficient water
to support the proposed further development. That portion of the develop-
ment plan within Santa Cruz County has received approval from the plan-
ning and zoning commaission, but petitions for rezoning are still pending
before the same commission. 13/

Agriculture will remain the largest user of land during the next
twenty years. Even with the increased usage of ''dry lot or custom feed-
ing techniques' cattle companies will retain livestock on the range in order
to comply with various leasing requirements. Many of the cattle companies
are also land development enterprises and are utilizing grazing as an interim
use while holding the land for speculative purposes. More of this
land may be subdivided into small acreage lots as the demand for small
investment par€els continues to increase. Santa Cruz County could be
on the verge of having many of its large land holdings subdivided and the
lots sold with only minimal improvements. There presently seems to be
an increasing amount of this type of land sale throughout Santa Cruz County
and the rest of the state.

Future development on the Coronado National Forest during the next
twenty years is expected to be limited to the Madera Canyon and Pena
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Blanca Lake areas. Both of these areas are presently being used for out-
door recreational activities. Future development is likely to be slow due
to the limitations of site development funds.

ECONOMY OF SANTA CRUZ COUNTY

In order to make projections of future water requirements and
plans for sewage and solid waste management, it is essential to have
growth and locational information on both the population and industry in
the county.

It is the purpose of this section to present the pertinent socio-
economic information available on Santa Cruz County. Each industry is
examined individually, including past trends in employment, labor earn-
ings and unique factors which may affect development. Then, demograph-
ic characteristics of the county are presented and the population is pro-
jected through 1990.

In 1970, Santa Cruz County had a civilian work force averaging
5,625 persons. The unemployment rate was 5.3 percent, as compared
to a rate of 4.1 percent for the state. As presented in TABLE II-7, 84
percent of employment was in the non-agricultural wage and salary cate-
gory. The largest individual employment sector was in wholesale and
retail trade, where approximately 42 percent of the county's work force
was employed. Further evidence of the importance of wholesale and re-
rail trade to the Santa Cruz economy is given in TABLE II-8. Over the
past two decades, trade has consistently been the source of at least 30
percent of total labor earnings. By 1968, 37 percent of total earnings in
the county were in wholesale and retail trade. This makes the county an
unusual case for there is relatively little employment in manufacturing,
mining and agriculture (the industries usually considered basic to an
economy). * In Santa Cruz County, these industries account for only five
percent of total earnings and ten percent of total employment. The lack
of employment in these areas underlines the importance of retail trade
between Mexico and Santa Cruz County. It is possible that as the indus-
trial development projects at Rio Rico and Empire Ranch materialize, a
relative decrease in the importance of trade may result. However, at
present trade is the main source of outside income. In the following sec-
tion, past trends in each industry are examined individually as an aid in
delineating growth potentials.

*The basic sphere of an economy is defined as that portion of econo-
mic activity which results in the export of goods, services or capital to con-
sumers whose payment is made from sources outside the county in question.
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TABLE II-7

SANTA CRUZ COUNTY LABOR FORCE AND
EMPLOYMENT ANNUAL AVERAGE

1967-1970
1967 1968 1969 1970
Civilian Work Force 5,200 5,275 5,325 5,625
Unemployment 275 300 250 300
Percent Unemployment 5.3% 5.7% 4.7% 5.3%
Total Employment 4,925 4,975 5,075 5,325
(a) Nonagricultural Wage & Salary 3,925 4,150 4,275 4,500
Manufacturing 225 225 225 300
Nonmanufacturing 3,700 3,925 4,050 4,200
Mining & Quarrying 25% 25% 25% 50
Contract Construction 225 200 200 200
Transportation, Comm. , &
Public Utilities 325 275 275 275
Trade 1, 825 1,875 2,050 2,250
Finance, Insurance &
Real Estate 200% 250 150%* 150
Services 450 525 550 575
Government 650 775 800 700
(b) All Other Nonagricultural
Employment 800 625 600 625
(c)Agriculture 200 200 200 200

*Estimated by Department of Economic Planning and Development.

Source: Employment Security Commission of Arizona, Unemploy-

ment Compensation Division.
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TABLE II- 8

LABOR EARNINGS BY SOURCE
SANTA CRUZ COUNTY
($000)

1950 1962 1966 1967 1968

Total Earnings 7,476 15,450 20,850 23,921 26,499
Farm Earnings 493 333 -181 -338 18
Non-Farm Earnings 6,983 15,117 21,031 24,259 26,481

Government Earnings 1,566 3,739 5,085 5,637 6,469
Total Federal 621 1,731 1,960 2,131 2,366

Federal Civilian 575 1,615 1, 842 1,954 2,183
Military 46 116 118 117 183
State and Local 945 2,008 3,125 3,506 4,103

Private Non-Farm Earnings 5,417 11,378 15,946 18,622 20,012

Manufacturing 110 410 443 945 994
Mining % £ *# 5 %
Contract Construction 252 663 1,066 1,087 1,049
Trans., Comm. &

Public Utilities 829 1,970 2,145 2,525 2,177
Wholesale & Retail

Trade 2,188 5,179 7, 865 8, 957 9,731
Finance, Insurance &

Real Estate 285 476 1,060 1,250 1,617
Services 1,100 2,475 3,257 3,760 4,317
Other * % * 3 *

*Not shown to avoid disclosure of data for individual reporting
units.

Source: Office of Business Economics, U. S. Department of
Commerce.
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Employment By Industry

Mining. There is little mining activity in the county. Most of the
mines are in either the northern part of the county in the Santa Rita Moun-
tains or in the southeast section in the Patagonia Mountains. Increased
mining activity is expected in the coming decades in the Patagonia area
and should contribute to the population growth of the town. Presently,
there is much activity in the county related to minerals exploration.

Agriculture. Santa Cruz County is principally a ranching area with
approximately 125 ranches, most of which are over 1,000 acres. There is
relatively little farming. In 1969, there were only 3,070 irrigated acres in
the county, less than one percent of the state total. Alfalfa, sorghum and
wheat accounted for over 50 percent of crops produced.

Less than five percent of total county employment has been in agri-
culture over the past four years. Employment has remained constant, but
earnings have fluctuated dramatically. While employment will probably
remain at about the same level in the near future, the erratic nature of
labor earnings since 1950 makes it impossible to project a path for labor
earnings in the next two decades.

Contract Construction, Construction in Santa Cruz County has ac-
counted for about four percent of total employment in recent years. While

earnings have grown at an annual average rate of almost eight percent
since 1950, they still were only four percent of total earnings in 1968.
Although the industry has not played a very important part in the county's
economy in the past, it is expected to have a larger role in the next two
decades as Rio Rico and Empire Ranch develop. The opening of a mine in
the Patagonia area and a recreational area by Patagonia Lake will support
some construction. In addition, the Kino Springs area near Nogales and
the Tubac and Elgin Country Clubs should continue to be areas of construc-
tion activity.

Manufacturing. The lack of manufacturing activity in the county
has already been noted. In the past four years, manufacturing has provi-
ded employment for less than six percent of the labor force. The sector
is similar to construction in that its earnings have grown rapidly during
the past two decades, but in 1968 were still only four percent of total
earnings. Existing manufacturing activity is centered in Nogales. The
main industries are women's clothing, musical instrucments, and frozen
foods. Of these, musical instruments is the largest.
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There is little reason to look for spectacular growth in manufac-
turing in the county in the next decade or two, although some new manu-
facturing activity may result from the Twin Cities program. One firm has
located at Rio Rico and more may do so in the future. Manufacturing em-
ployment did expand in the county in the past year after being stationary
for several years. However, most of the American firms participating
in the Twin Cities program are building in Douglas and Tucson, where
thre are larger labor markets and more highly skilled workers available,
so the impact will probably not be too significant.

Transportation, Communications and Public Utilities. Five percent
of total employment in the county was in this sector in 1970. In 1968, it ac-
counted for eight percent of total earnings, making it the fourth largest
sector, a rank it has held since 1950, Most employment is centered in
freight and trucking in Nogales. Growth in these areas will be closely
related to the level of wholesale trade with Mexico.

Trade. This has always been the most important sector in the Santa
Cruz economy. Labor earnings have increased at an average rate of 8.4 per-
cent since 1950. Wholesale and retail trade were responsible for thirty-seven
percent of total earnings in 1968 and forty-two percent of employment in
1970. Employment has expanded in each of the past four years. Employment
is presently centered in Nogales, the point from which the produce is shipped
on to Tucson and other parts of the country. Some companies are beginning
to locate at Rio Rico, just north of Nogales and this may develop into a second
center for wholesale trade. Growth has been fairly steady in the wholesale
industry in the past decade and can be expected to continue.

Retail trade is also centered in Nogales. It is estimated that 8, 500
retail shoppers cross the border daily and that 80-95 percent of annual
retail sales are to these shoppers. 14/ The continual growth of this sector
depends in part on the Programa Nacional Fronterizo of the Mexican Govern-
ment. Under this program, the Mexican government has permitted tax
exemptions and freight rate discounts on goods shipped to the border areas
from within Mexico. The program has been in effect since 1960, and has
been successful in raising the sales of Mexican products in the border
regions. However, at the same time, ‘retail sales in Santa Cruz County
have also continued to grow during the decade. If this trend continues,
retail trade can be expected to continue to grow despite the Programa
Nacional Fronterizo and to support growth in the county in the coming
decades.
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Finance, Insurance and Real Estate. Labor earnings data show that
this sector has grown since 1950, increasing in both absolute terms and
relative to other sectors. Still, in 1968, its earnings accounted for only
six percent of total earnings of the county.

It is estimated that only a small portion of total employment has
been in the sector in the past four years. Employment is mainly with
insurance agencies. Over 20 are located in Nogales, in addition to several
financing companies. Several banks have offices in Nogales and two part-
time branches are located in Tubac and Patagonia. Besides the larger
real estate developers, such as Kino Development Co., Inc. and Gulf
American Corporation of Arizona, there are several smaller brokers
located in Nogales, Patagonia and along the highway strip near Tumacacori.

Services. This sector ranks third in terms of employment and
labor earnings in the county. Earnings have increased each year since
1950. Tourist-oriented services account for most earnings. Employ-
ment is centered in Nogales, where there are numerous restaurants and
motels. Services also are available along the main highways and in the
smaller towns, such as Patagonia, Elgin and Sonoita. Growth will be
closely related to the tourist traffic into Nogales, Sonora, which shows
no sign of decreasing in the near future.

\

Government. Government is the second largest employer in the
county., There were 700 federal, state and local employees in the county
in 1970; a slight decrease from 1969. Most of the Federal employees
are involved in customs operations at the border in Nogales. The number
employed is closely tied to the rate of growth of traffic through the port
of Nogales. Crossings have increased in six of the past seven years and
can be expected to continue to grow at a moderate rate in the future, in-
dicating continued growth in the sector. The Federal Government em-
ployment accounts for only a part of government earnings. In 1968, 62
percent of earnings were from state and local governments. Growth in
state and local government employment can be expected to generally fol-
low the population growth in the county.

Population Growth and Projections

Santa Cruz is the second smallest county in the state in terms of
total population. It has less than one percent of the state's population
and has increased by only 4, 300 since 1950.
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In 1970, the population density was 11 people per square mile as
compared to the state average of 15.4., The population is most heavily
concentrated in the Nogales vicinity. Out of the 13, 966 people in the
county, 8, 946 live in the City of Nogales. A second area of population
density is Patagonia, which had a population of 630 in 1970, making it
the second largest city in the county. The remainder of the population
live on ranches and in the smaller unincorporated towns, such as Elgin,
Amado, Sonoita, Tubac and Tumacacori.

In the next two decades, Nogales will probably continue to be the
center of population concentration. Tubac is expected to expand, due to
its transition into an artist's colony and the development of its country
club. Patagonia is also expected to grow in population as its recreational
facilities are developed and a new mine is opened.

FIGURE II-1 shows the projected population of the county through
1990. A median population of 21, 800 is projected for 1990, with interim
populations of 15,800 in 1975 and 17,600 in 1980. Low and high projec-
tions are also shown in the figure. The projections assume that the coun-
ty's proportion of Arizona's population will follow the trend seen in 1950-
1970. Since 1950 that proportion has been declining.

The impact of Rio Rico and Empire Ranch on the county's population
is not specifically considered in these projections. It is too soon to tell
how successful these projects will be. Rio Rico has made population pro-
jections of its own through 1990. A population of 4,742 is expected by
1975; 10,727 by 1980 and 20, 987 by 1991, 15/ In the event that these com-
munities develop as planned, the population of the county would be almost
double the high projection in FIGURE II-1 for 1990.

The median rate of population growth is the most probable for the
county. The income necessary to support this growth rate will in part
come from increased trade which can be expected as income earned in
Nogales, Arizona in the Twin Cities plants locating there, is spent in
Nogales, Arizona. Additional support for the growth rate may come
from increased manufacturing employment in the county if U.S. firms
participating in the Twin Cities program find Rio Rico a profitable loca -
tion for plants.
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CHAPTER III. COMMUNITY PROFILES

INTRODUCTION

Socio-economic activity is related to inherent regional factors
such as location, physiography and natural resources. These in turn
determine those conditions which allow for initial community growth and
future development.

This chapter has been formulated to give a detailed description of
the inherent factors found in a community as related to the economy of
the area and the development needs for water supply and distribution sys-
tems, wastewater treatment facilities and solid wastes management. The
chapter is made up of sections for each community which discuss the
economy of the area and its development potential. From this informa -
tion growth probabilities are developed and utilized in projecting needs
for environmental services. These projections are also related to the
existing service systems found in the projective areas.

Closing the chapter is a general summary and discussion of the
community needs in total. This will provide governmental units within
the county with comprehensive information to help them determine where
cooperative and coordinated development of area-wide systems might be
beneficial.
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COMMUNITY OF PATAGONIA

HISTORICAL BACKGROUND

The history of Patagonia is closely connected with Rollen R.
Richardson, who, during the 1880's, owned the town of Crittenden and all
of the land in the area. In 1896 Richardson decided to move the entire
town to the present-day site of Patagonia and, in addition, suggested the
name of the new town be changed to Rollen. The residents of the town,
although they had nothing to say about being moved to the new location,
were able to choose the name for the town, since the petition for the post
office had to be signed by them. They chose to call the town Patagonia,
after a range of nearby mountains. The area gained community status
through incorporation in 1948.

The first major public works projects undertaken in the community
involved the development of a public water supply and distribution system,
a sewage collection system and a sewage treatment facility. Engineered
plans were completed in 1965 for these needs. Construction of all facili-
ties were also completed in 1965 and have served the community to the
present. ‘

PHYSIOGRAPHY

Patagonia is situated between two forested mountain ranges at an
elevation of 4,050 feet, adjacent to Sonoita Creek. Topography surround-
ing the community is gently rolling to extremely hilly (PLATE 10). Soils
are basically alluvial in nature developed over granite-schist type rock
formations in the northern area of the community and andesitic rock for-
mations in the southern areas. 16/

Vegetation consists primarily of grass and shrubs. Grasses are
mainly grama and curly mesquite while shrubs are comprised of Chapar-
ral and mesquite. 17/ Summer rains begin in July and temperatures

rarely exceed 90° Fahrenheit. June is the community's hottest month
and January temperatures sometimes get as low as 20° Fahrenheit.

Average annual precipitation for Patagonia is 17.5 inches. 18/

Surface water drainage moves southwesterly through the
community to Sonoita Creek. The Sonoita Creek watershed is approxi-
mately 209 square miles in area which has an average annual measured
runoff of 5,200 acre-feet. 19/ The greatest part of this runoff passes
through Patagonia on its way to the Santa Cruz River,
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SOCIO-ECONOMIC PROFILE

Patagonia is a small residential community surrounded by ranches
located on Highway 82 in the center of the county. At present the largest
employer is the government due to the location of a high school and ele-
mentary school in the town. The largest private sector of employment is
retail trade. There are numerous small retail establishments along High-
way 82 which passes through the center of Patagonia. In the past, mining
activity has been important in Patagonia and figures to be of importance
again in the future. American Smelting and Refining closed down their
mine in 1957 causing a setback in the town's growth. At present Kerr
McGee plans to have full mining operations underway in about fifteen years.
There is no manufacturing activity in Patagonia at present and little like-
lihood that any activity will develop in the next two decades. Some residents
commute to Fort Huachuca or Nogales or else work on the neighboring
ranches.

FIGURE III-1 gives the population of Patagonia for 1950-1970 and
projections to 1990. The closing of the American Smelting and Refining
Mine in 1957 is reflected in the drop in population from 700in 1950 to
540 in 1960.- In the past decade Patagonia has regained some of the popu-
lation it lost with the closing of the mine.
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FIGURE III-1, POPULATION OF PATAGONIA AND PROJECTIONS TO 1990
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It is projected that the population of Patagonia will undergo
moderate growth in the next two decades. Patagonia Lake's recreational
facilities will be one source of attraction. Construction in preparation
for the new mining operation will be a second generator of growth in the
coming years. Based on this knowledge a median rate of growth of 1.5

percent was used to project Patagonia's population to 1990. Interim es-
timates were made for 1975 and 1980.

LAND USE

Present Land Use Patterns

Patagonia is located between Sonoita Creek and Arizona 82, nineteen
miles northeast of Nogales.

The town is located in a valley with steep walls to the north and
south. These serve as barriers to large-scale development although there
has been some scattered residential development along the ridge lines.

New residential development in the community has been slow due
to economic setbacks faced by the community. Until recently the original
grid pattern has been followed, but as available flat land for development
becomes scarce, residential uses have located along the valley walls with
modifications being made to the town street pattern (PLATE 11).

Residential development within the town has been mostly single
family dwelling units (TABLE III-1). The residential uses in Patagonia
are characterized by a wide range of structural conditions and property
values with only a few multi-family units. There are a few mobile homes
mixed with the residential units on the north side of the highway, but these
are not a significant factor in the housing supply.

The town has evolved around a central corridor formed by Arizona
82 and the abandoned Southern Pacific Railroad right-of-way. Commer-
cial uses have located along both sides of this corridor. These uses are
primarily composed of local service types of establishments, i.e., mar-
kets, clothing, and hardware stores, etc.
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TABLE III-1

PATAGONIA LAND USE ACREAGES - 1969

Total Town Acreage Within the City Limits 785.67 acres
Single and Multi-Family Residential 37.92 acres
Public/Quasi-Public 11.78 acres
Commercial 3.05 acres
Industrial .64 acres
Agricultural 177.41 acres
Vacant Land (including streets) 554, 87 acres

Source: County Tax Abstract, Department of Property Valuation.

The commercial uses along the south side of the corridor are either
wholesalers or heavy commercial uses, such as auto repair shops, oil
distribution centers and warehouses.

The abandoned railroad property is used as a community park
serving as a focal point for community activities. The area is grassed
and there are a few trees. There are no outdoor recreation facilities.
The old railroad station located at Third Avenue is used as a club facility
and for community activities.

Forecasted Land Use Patterns

It was recommended by the Santa Cruz Comprehensive Plan
(Gonzales Assoc., 1969) that the abandoned railroad right-of-way in the
center of town be the focal point for all community activities. The rail-
road property is to be used as a park with commercial and public facili-
ties located adjacent to this area. This would be a continuation of the
present commercial development trend (PLATE 12). New development
in the southwest towards Nogales is restricted by the San Jose de Sonoita
Land Grant and although there has been some residential development at
Lake Patagonia, seven miles west of the town, additional development is
not expected to take place within the immediate future.

It has also been recommended that medium density multi-family
residential units be developed as a buffer between the commercial dis-
trict and the low density residential development to the south and south-
west of the center of town.
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Single family units will most likely continue to locate along the
surrounding ridges and northeast of the community along Sonoita Creek.
These will remain low density types of development because of the terrain
features. The street patterns must follow the topography of the area and
new homes should be placed so as to take advantage of the openness of the
area yet not to destroy the aesthetic character of the ridges.

WATER SUPPLY AND DISTRIBUTION SYSTEMS

Water Supply

The water supply system consists of one well located adjacent to
Sonoita Creek at the intersection of Sonoita and Second Avenues (PLATE13).
The well has been drilled to a depth of 94 feet and is cased to 92 feet.

Depth to the static water level is presently about twenty feet. A twenty-
five horsepower motor unit is capable of producing 385 gallons per minute
which reportedly results in one foot of drawdown during operation.

The well installation sets at an elevation of approximately 4, 060
feet above sea level. Water is pumped from this site to a storage reservoir
at an elevation of 4,250 feet. The reservoir is a concrete lined basin with
storage capacity of 205, 000 gallons. The reservoir presently floats on the
distribution system. Chemical quality for water delivered to the distribu-
tion system is presented in TABLE III-2, These data indicate a water of
marginal quality with respect to TDS, hardness and sulfates.

TABLE III-2

WATER QUALITY DATA FOR PATAGONIA WATER SUPPLY

Parameter Concentration

Chemical Parameter milliprams per liter
Total Dissolved Solids 320.0
Hardness 182.0
Calcium 60.0
Magnesium 8.0
Sodium 30.0
Alkalinity 180.0
Chlorides 14.0
Fluorides 0.5
Sulfates 54.0
Nitrates 5.0

Source: Arizona State Dept. of Health, Water Supply Div, (Tucson).
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Water pumped into the distributor system is not chlorinated. In
fact the city is without equipment for emergency chlorination should the
distribution system become contaminated.

The distribution system is made up of four, six and eight inch
asbestos concrete water pipes (PLATE 13), which serves the area within
the city limits. Water pressure in the system is maintained at 90 pounds
per square inch.

Water Use

Records of total monthly water use within the community are not
kept on a routine basis. This situation makes it difficult to estimate
water demands, however, data were available on electrical energy utilized
by the well pump. Maximum monthly use has been estimated from these
data to occur in May and minimum demand in February. Estimated month-
ly demands for 1970 are presented in TABLE III-3,

TABLE III-3

MONTHLY WATER USE DATA PATAGONIA
WATER SYSTEM - 1970

Month Total Water Use Per Capita Use
January 1,395,000 74
February 800, 000 42
March 1,200, 000 64
April 1,650,000 87
May 1,700, 000 90
June 1,462,000 77
July 1,326,000 70
August 1,200, 000 64
September 1,240, 000 66
October 1,220,000 65
November 1,530,000 81
December 1, 310, 000 69
Source: Staff estimates.
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There are approximately 216 service connections in Patagonia.
Water service rates are $5.20 for the first 4,000 gallons and $. 30 per
1,000 gallons above this minimum. These rates apply to all user classes,
i.e., commercial etc.,, and water meter sizes. There are no industrial
water users in the community.

Future Needs

Review of design details for the well system indicate that
approximately 500, 000 gallons per day can be produced if demanded. At
present, maximum monthly water needs are approximately 1, 700, 000
gallons (57, 000 gallons per day). Expected daily and yearly water needs
are outlined in TABLE III-4 for the years 1975, 1980 and 1990. The well
supply has sufficient capacity to meet these demands.

TABLE III-4

PROJECTED AVERAGE DAILY AND YEARLY WATER
DEMANDS FOR PATAGONIA IN 1975, 1980 AND 1990

L YEAR |
Projection| |_1975 | [ 1980 ]
Level Gallons/day | I Gallons/day J | Gallons/day |

84, 400 [ 121,600 | [ ]

H

Summer 69,500 l

High [ 60 |
Winter | 36,100 | 47, 600 L 76,700 ]
Summer | 67,800 | 80, 300 | 110,100 |

Median (58 +— 70 }— 97 }+—

| Winter [ 35,200 ] 45,300 [ 69,500 |
Summer | 66,200 | 76, 600 | 100,000 |

Low 56 |88 |

Winter 34, 000 | ' 43,200 L 63,oooj

Acre feet per year

The distribution system will require expansion as the projected
growth areas illustrated in PLATE 12 undergo development. Considera-
tion should be given to the provision of emergency chlorination equipment
in the distribution system. Chlorination equipment should be a part of the
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water system for public health purposes. Regulations of the Arizona State
Department of Health state that chlorination capabilities within the distri-
bution system is a basic requirement. This requirement can be waived if
a well is very deep, e.g., 200 to 300 feet, and if the well has an excep-
tional bacteriological record. As the Patagonia well is not considered a
deep well, installation of chlorination equipment is further justified.

SEWERAGE AND WASTEWATER TREATMENT

Sewage Collection System

The collection system serving the community was approved in
September of 1965 and construction completed in early 1966 (PLATE 12).
Financing of the project was arranged through the formation of an im-
provement district which included the entire area within the city limits
of Patagonia,

Essentially all the area is served by the collection system. Vacant
lands indicated in PLATE 11 (Present Land Use Patterns) are all within

easy access of collection laterals.

Sewage service charges are $1.50 per month for each connection
to the system. Connections number 212 at this time.

Sewage flows entering the wastewater treatment plant are estimated
to range between 40, 000 and 50, 000 gallons per day.

Wastewater Treatment

Sewage wastes are treated in a one-half acre lagoon facility
located west of the community adjacent to Sonoita Creek. The lagoon is
equipped with a sewage distribution system at the eastern end which
serves to increase the efficiency of the facility. The facility has approxi-
mately one-half acre of surface area. Treated effluent is discharged to
Sonoita Creek after chlorination.

Considering that an estimated sewage flow of 40, 000 to 50, 000
gallons per day enters the lagoons with average organic strength, the
lagoon is receiving 67 to 83 pounds of biochemical oxygen demand (com-
monly referred to as BOD) per day. This indicates a pond surface load-
ing of approximately 134 to 166 pounds per day and introduces the possi-
bility of pond overloading.
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The Arizona State Department of Health recommends that sewage
lagoons not be loaded in excess of 50 pounds of BOD per surface acre. In
areas where climates are cooler, lower surface loadings for lagoons or

ponds are recommended. In Patagonia, 30 pounds per acre would be a
reasonable design loading.

The present lagoon and associated facilities are in exceptionally
good condition but, as noted on PLATE 14, the lagoons are very close to
the built-up areas of the town. Odors which can result from overloaded
conditions in a lagoon can easily be discerned in the community.

Future Needs.

The collection system is adequate to meet projected needs for
services in the community. The future growth areas are near existing
collection laterals which will require installation of short runs of new
collection mains. Projected average daily and yearly sewage flows for
the community are presented in TABLE III-5,

TABLE III-5

PROJECTED AVERAGE DAILY AND YEARLY
SEWAGE FLOWS FOR PATAGONIA IN 1975, 1980 AND 1990

| YEAR ]

Projection I 1975 | | 1990 |

Level Gallons/day | | Gallons/day | | Gallons/day |
Summer 45,200 | [ 54,800 | [ 79,000 | [
HIGH [42 | {52 | {75 g
Winter 27,100 | [ 35,700 | | 57,500 ] s
Summer 44,000 | | 52,200 | [ 71,600 | ;i‘:’
MEDIAN [[40 | {49 ] [ 68 ®
Winter 26,400 | 34,000 | [ 52,100 ] N
Summer 43,000 | [ 49,800 | | 65,000 | §
LOW [39 1 { 47 | {61
Winter 25,800 | | 32,400 | | 47,300 | |

Source: Staff estimates.
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The lagoon system used for treating sewage wastes is considered
undersized at this time. The one-half acre facility should be expanded in
the near future to provide treatment capabilities for projected increases
in sewage flows.

Development planning would be advantageous in maintaining proper
wastewater treatment efficiencies for the community. Possibly a larger

lagoon facility or more sophisticated treatment process could be planned
for in an isolated area further west of the community.

SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

Solid wastes produced in the community are disposed of in an
open dump approximately two and one-half miles south of the city limits.
Accumulated wastes are disposed of by burning. County health officials
have not encountered any problems with this facility other than difficult
access during the seasons of major rainfall. The road to the facility is
not an all-weather road with good drainage.

Leaders in the community have expressed interest in obtaining
heavy equipment to maintain the dumpsite as a sanitary landfill. A
regional sanitary landfill could be developed at this location. The com-
munity is provided with collection services on a once-weekly pickup
schedule. Collection fees are $1.50 and $3. 00 per month for residential
and commercial services, respectively.

Future Needs

At present needs are minimal, however, as a result of future
growth, additional equipment will be needed for collection of garbage and
solid wastes within the community. Estimated future solid wastes pro-
duction levels are noted in TABLE III-6.
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TABLE III-6

PROJECTED AVERAGE YEARLY SOLID WASTES PRODUCTION
LEVELS FOR PATAGONIA IN 1975, 1980 AND 1990

Production Ranges (tons per year)
Population Projection Levels

Year Low Median High

1975 614 629 644

1980 732 767 806

1990 1,000 1,100 1,215
Seource:

The Patagonia dumpsite is situated in a location advantageous to
the development of a regional sanitary landfill, Development of such a
facility would benefit Patagonia and this region of Santa Cruz County. The
facility could be maintained by the city or on a joint venture basis between
the county and city. Development of the sanitary landfill will require heavy
equipment and personnel for operation and maintenance.
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OTHER RURAL DEVELOPMENT AND RECREATION
AREAS IN SANTA CRUZ COUNTY

Other rural development in Santa Cruz County refers to small
clusters of land development scattered throughout the county with popu-
lations below 500. These rural developments have fragmented public
water supply systems and lack centralized sewage disposal services.
They are presently unincorporated areas, but in many instances are the
points from which larger communities may develop in future years.

This section will discuss the rural developments in Sonoita,

Tubac and Tumacacori as well as the primary developed and potential
recreation areas in the county--such as Madera Canyon.
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COMMUNITY OF SONOITA

HISTORICAL BACKGROUND

The community of Sonoita is located in northeast Santa Cruz County
approximately 30 miles north of the Arizona-Mexico Border at the intersec-
tion of State Highways 82 and 83. The word '"Sonoita' is Papago for ''place
where corn will grow' and in the mid-1880's this was certainly the case.
Numerous reports from travelers passing through the area from 1855 to
1860 spoke of '"corn that grew in the Sonoita Valley as high and as lush
as it did in Missouri." 20/

During the period 1861-1876 trouble with the Apaches kept the Sonoita
Valley, as well as other areas in southern Arizona, relatively free of white
men. Then, in 1882, the railroad extended its line to a small settlement
inhabited by Father Kino and his people in the early 1700's, and the popu-
lation began to increase. The present-day ranching community of Sonoita
was established on the railroad to the east of this old rancheria.

PHYSIOGRAPHY - GEOLOGY

Sonoita is situated at an elevation of 4, 800 feet above sea level on
the eastern slopes of the Santa Rita Mountains (PLATE 15), The area is
characterized by sedimentary alluvial deposits and gently rolling terrain.
The soils have poor percolation characteristics due to subsurface sand-
stone formations.

Vegetation consists of scrub grasses with scattered patches of
Chaparral and Oak Woodland trees which increase in density moving west-
ward from the community towards the mountains.

SOCIO-ECONOMIC PROFILE

Sonoita is surrounded by several ranches and is the site of the
Santa Cruz County Fairgrounds. According to local estimates, about 200
people live in and around the intersecting highways.

The southeastern boundary of Empire Ranch, running parallel to
the community, is slated for early development as a residential, commer -
cial and light industry area. Some trade and service establishments will
probably grow in Sonoita as a result of the Ranch, but in general, its im-
pact by 1990 is expected to be slight.
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Therefore, predictions are for limited population growth around
Sonoita by 1990. FIGURE III-2 shows a projected population for 1975, 1980
and 1990. It assumes that there will be some increase in the area due to
new home construction and the beginning of Empire Ranch construction.
The demand for services associated with the beginning of such a develop-
ment should be sufficient to support the median projection of 295 by 1990.

4

/1970 1975 /980 /1990
FIGURE I1I-2, POPULATION OF SONOITA AND PROJECTIONS TO 1990

LAND USE

Present Land Use Patterns

i

The community is actually a grouping of small commercial
establishments which serve the surrounding ranches, farmsteads and
small subdivision developments. Sonoita is defined as the immediate
area surrounding the intersection of State Highways 82 and 83 and extends
southward along 83 until it curves towards Elgin (PLATE 16).

Very little growth has been experienced during the past years.
The largest land use within the immediate area is the Santa Cruz County
Fairgrounds southeast of the junction. Across from the fairgrounds is a
service station and general store. The major public use marked on the
map is an Arizona Highway Department maintenance yard. The junction
is surrounded on three sides by commercial uses. The southeastern cor-
ner is the fire department and a vacant service station.
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The newest development has been a small four-shop complex at
the northwestern corner of the highway intersection. A sales office for
the Empire Ranch has also been set up in the southeast corner of the
intersection. There are several homes in the surrounding area. No
subdividing activities are currently taking place in this area.

Projected Land Use Patterns

The community is located at the southwestern corner of the Empire-
Sonoita Planning area as defined by Gulf American Corporation (PLATE 17).
The proposed land use plan shows the area around Sonoita as being resi-
dential, commercial and light industrial. This land is not owned by Gulf
American Corporation and is included in the proposed development plan
because it will be directly affected by the development of the Empire
Ranch property.

The Empire Ranch development plan indicates that the first areas
to be sold for development are within a short commuting distance of
Sonoita (PLATE 17). If these areas are developed within the next fifteen
to twenty years, Sonoita could become the local service center for the
area. This will, however, depend upon the location and rate at which
other local retail centers are developed on the Empire Ranch property.

During the next twenty years Sonoita is expected to remain a small
service center for the ranching activities of the surrounding areas. It is

not expected that the community will expand significantly until the impact
of the Gulf American Corporation Development is felt.

WATER SUPPLY AND DISTRIBUTION SYSTEMS

Existing Facilities

Water supply services in the Sonoita area are met by two fran-
chised water companies. These systems are associated with subdivision
land developments in the area. People residing in Sonoita have private
well supplies.

The larger system serving the area is operated by the Yakobian
Water Company. The water supply is obtained from a 500-foot, six-inch
encased well with a static water level of 265 feet. The well is located
in conglomerate soils consisting predominately of hard clays. Well capa-
city is rated at 20 gallons per minute with a three horsepower submer-
sible pump.
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Water quality data for the supply are presented in TABLE III-7.

TABLE III-7

REPRESENTATIVE WATER QUALITY DATA
FOR YAKOBIAN WATER SYSTEM

Concentration

Parameter. mg/liter
Total Dissolved Solids (TDS) 180
Total Hardness 150
Calcium 42
Magnesium 11
Sodium 7
Alkalinity (M. O.) 152
Chlorides 8
Fluorides 0.25
Nitrates 1.0
Sulfates 6

Source: Arizona State Department of Health, Water Supply Div.

The distribution system is not extensive as service is provided
to a small number of homes. Water pressure is maintained at 20-40
pounds per square inch.

Future Needs

The developed areas of Sonoita, at present, have minimal needs
for expansion or modification of the existing water supply systems. How-
ever, as subdivision activity grows in the area, efforts should be made
to develop an area-wide public water supply distribution system.

SEWERAGE AND WASTEWATER TREATMENT

Existing Facilities

People residing in the Sonoita area rely on the septic tank-leach
field form of sewage disposal. These systems have reportedly worked
efficiently and satisfactorily. Surface soils are alluvial in character
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with good percolation rates. Subsurface soils have high clay contents
which can serve as barriers to septic tank effluents moving away from
leach fields, thereby preventing the movement of septic tank effluents
into water bearing strata from which water is taken for public use.

Future Needs

Population density is not sufficient to warrant consideration of a
public sewage collection and disposal system at this time.

When the land ownership patterns reach a density of approximately

four families per acre, planning for public sewerage projects should be
instituted.

SOLID WASTES DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

The people residing in the Sonoita area are not provided with a
public means for disposal of solid wastes. Individual responsibility pre-
vails for disposal of collected materials.,

A dumpsite is located one and one-half miles west of Sonoita off
Highway 82 in an arroyo on leased land. County road crews periodically
maintain the facility. Accumulated waste materials are controlled by
burning, although the site is ideally suited for a sanitary landfill. No
problems are apparent at the site with respect to insects or other pests.

Future Needs

Garbage collection and disposal services will be necessary as
development in the Sonoita area increases.
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COMMUNITIES OF TUBAC, CARMEN AND TUMACACORI

These three communities are adjacent to U.S. 89 and extend from
the Tubac Valley Country Club on the north to Santo Gertrudis Lane on the
south (PLATE 18). The communities form a strip three and a half miles
long with very little demarkation between them. Each is separate in name
and in size, but for this report they will be discussed collectively.

Tubac is the largest area of development in this group of communi-
ties. The town is unincorporated and is approximately twenty-two miles
north of Nogales. It is divided into three segments of development. The
first is the area east of U.S. 89 and centers around the '""Old Tubac Presidio."
This is the original area of development and serves as the main commercial
center. The State of Arizona maintains a park and the Tubac Presidio His-
torical Monument in the southeastern corner of this area. The commercial
development which has taken place in this section has been in two forms,
the first of which is local retail services located adjacent to the highway.
The second form of commercial development has been the arts and crafts
shops. This type of development has become the dominant feature of the
community during the last ten years.

The second area of development in Tubac is immediately west of
U.S. 89. This area has been recently subdivided for residential purposes.
The roads have been graded and a few homes constructed, but the area is
still basically undeveloped.

The new residential development has mostly centered around the
Tubac Valley Country Club which is north of the '"Old Presidio' and east
of U.S. 89. The golf course has been installed with the surrounding land
being subdivided for both single family and multi-family dwelling units.
Some of these units have been built with several more being constructed
or designed. A community center has also been completed.

Carmen is about one mile south of the Tubac Presidio area. The
area is composed of small residences adjacent to the Highway (U.S. 89).
There are no commercial uses aside from a service station-general store,
a cocktail lounge and an Indian crafts shop (PLATE 19).

Tumacacori is just south of Carmen, about seventeen miles north
of Nogales. The community was originally the site of a Franciscan Mission
which is now a National Monument and is located near the center of the
community. The commercial area is located just south of the mission on
the west side of U.S. 89. The businesses are mostly tourist-oriented and
the Tumacacori Post Office is also located in this area. There are no
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large retail stores which service the area and most of the shopping is
done either in Nogales or Tucson.

Development within Carmen and Tumacacori has been relatively
constant during the past twenty years. Tubac is the exception and has
recently become an active cultural and retirement center. Population
projections for the Tubac area are presented in FIGURE III-3,

4
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FIGURE III-3, POPULATION OF TUBAC AND PROJECTIONS TO 1990

The major residential development has been west of U.S. 89 and
in the Tubac Valley Country Club areas. DBoth of these areas have suffi-
cient residential lots platted for sale and have the potential to develop
rapidly during the next twenty years (PLATE 20).

Tumacacori is not expected to experience a rapid change in growth

patterns over the next two decades. The community could eventually ex-
pand southward toward the Junction of I-19 to Josephine Canyon.
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WATER SUPPLY AND DISTRIBUTION SYSTEMS

Existing Failities_

Domestic water for these areas of development is supplied by the
Citizens Utilities Company, an investor-owned corporation. Water is
distributed by three small systems, located in Tubac and two subdivisions
in the adjacent areas.

Water use rates and number of customers in the area are presented
in TABLE III-8, Water rates for the area are $4. 60 basic service fee which
includes a minimum of 3, 000 gallons and $. 40 per thousand gallons above
the minimum.

The three distribution systems each have a well with related
pressure and chlorination equipment. Plans are underway for linking
these systems together in order to increase delivery efficiency (PLATE 21).

TABLE III-8

MONTHLY WATER USE DATA AND CUSTOMERS SERVED BY

CITIZENS UTILITIES COMPANY - TUBAC, CARMEN
AND TUMACACORI - 1969 AND 1970

Customers Gallonage

Month 1969 1970 1969 1970

January 72 81 648, 000 642,000
February 73 83 497,000 742,000
March 73 88 666,000 775,000
April 75 92 812,000 989, 000
May 75 94 935,000 1,145,000
June 75 94 1,337,000 1,531,000
July 78 95 931, 000 1, 360,000
August 77 94 679, 000 879,000
September 78 96 637,000 993, 000
October 78 95 794, 000 1,000, 000
November 80 97 537,000 1,224,000
December 78 102 669,000 818,000

Source: Citizens Utilities Company, Nogales, Arizona.
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Future Needs

The need for additional water supply and delivery capabilities for
the area are minimal. Subdivision lot sales programs are active in the
area, however, the construction of homes on lots is sporadic. Conse-
quently a situation where rapid expansion of water distribution systems
has not, to date, been placed on the water utility company serving the
area. The water utility is presently consolidating individual systems,
which will provide flexibility and adequate water supply services in the
future.

SEWERAGE AND WASTEWATER TREATMENT

Existing Facilities

All developed areas shown in PLATES 18 and 19 are served by
the septic tank, leach field form of sewage disposal. A number of pit
privies were also noted in the area. No apparent problems have occurred
with these systems. The developed areas are situated on alluvial soil
deposits adjacent to the Santa Cruz River.

Future Needs

The need for the installation of a community sewage collection
and disposal system, at this time, is not necessary. However, this type
of collection system could stimulate development in the region. The
area has the potential for active subdivision development which could
generate sewage disposal problems if population densities become too
great.

SOLID WASTES DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

Garbage and refuse disposal in the Carmen, Tubac and Tumacacori
region are, for the most part, the responsibility of individual property
owners. Collected wastes are either burned, buried or hauled to the
dumpsites noted on PLATE 23. A franchised collection service is avail-
able in the area, however, it is used primarily by commercial establish-
ments along Highway 93.

46



The solid wastes disposal site is the open burning type of facility.
Sporadic maintenance is provided by county highway department road
crews, No problems are evident at this time.

Future Needs

Increased development in this area will be slow, due to the eventual
completion of I-19 to Nogales. The new highway will bypass the communi-
ties which will, in turn, limit land development, although as noted pre-
viously, the area has a potential for retirement living. Because develop-
ment in the area is projected to occur at a slow rate, it would not be
economically feasible to set up a sophisticated solid wastes collection
and disposal program at this time. However, plans should be formulated
on a county basis in order to provide efficient services to people residing
in the area.
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RECREATION AREAS

Outdoor recreation is related to the multiple use of natural
resources and the social-economic characteristics of the population.
An inventory of existing outdoor recreation supplies and the projection
of future demands are essential elements in assessing the county's capa-
bility to meet future land use demands and related water supply and sani-
tary disposal requirements.

Participation in outdoor recreation in Santa Cruz County is limited
by the availability of facilities. According to the United States Forest
Service recreation figures, Santa Cruz County provided only about 2.4
percent of the state's outdoor recreation experiences in 1970 (TABLE III-9).

TABLE III-9

RECREATION PARTICIPATION IN ARIZONA - 1970

Visitor -Days* Percent
County Use (x1000) of Total
Apache 5,833 8.6
Cochise 2,291 3.3
Coconino 19,911 29.4
Gila 9,681 14.2
Graham 753 1.1
Greenlee 1,135 1.6
Maricopa 10,012 14.7
Mohave 18 .0
Navajo 1, 865 2.7
Pima 6,165 9.1
Pinal 827 1.2
SANTA CRUZ 1,649 2.4
Yavapai 7,571 11.1

STATE TOTAL 67,711

*A visitor day is defined as any person participating in one
recreation activity for twelve hours or twelve people participating in
the same activity for one hour.

Source: United States Forest Service.
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The Coronado National Forest encompasses 52.7 percent of the
county land area and is the major supplier of outdoor recreation facilities.
The Forest Service has seven developed recreation sites, all of which are
clustered within two areas (PLATE 22). The first area is Madera Canyon,
located on the north-central border of the county. The canyon has three
developed campgrounds suitable for both picnicking and camping activities.
It also has forty-eight cabins and a private lodge. The area receives 83
percent of its usage during weekends and the average length of visit is
three hours. 21/

The second recreation area is located at Pena Blanca Lake. There
are four campgrounds and a combination restaurant, boat house and gen-
eral store on the lake. The lake has 49 surface acres and is the only pub-
lic facility for water sports and fishing in Santa Cruz County (TABLE III-10).

A second lake in the county is Lake Patagonia located on Sonoita
Creek between Patagonia and Nogales. Lake development was done pri-
vately and offers both Tucson and Nogales residents the largest body of
water available for water-oriented recreational activities in southern
Arizona (TABLE III-10). Annual visitation of about 100, 000 persons is
expected when lake facilities are in full operation.

TABLE III-10

INVENTORY OF LAKES AND IMPOUNDMENTS IN SANTA CRUZ
COUNTY USED FOR RECREATION PURPOSES

Average Recreation
Maximum  Surface Land Activity Use Period
Name of Lake Acres Acres Status and Facilities (No. Mos.)
Pena Blanca 49 45 USFS Al, A2, BI, B2, 12
B3,C, E, F, G,
H,I,J, K, L
Lake Patagonia n/a 260 private A2, B2, B3, C, 12
D, E,F, G, H,
K, L
Code for Recreation Activity & Facilities:
Al-Trout ) s s C-Swimming H-Trailer Space
Fishing g .
2-Warm Water) D-Water Skiing I -Lodging
Bl-Elec. Only ) E-Duck Hunting J -Supplies
2-Boats for Rent )Boating F-Picnic Tables K-Drinking Water
3-Launching Area) G-Camping Units L-Rest Rooms

Source: U.S. Soil Conservation Service.
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TABLE III-11

INVENTORY OF NATURAL, SCENIC AND HISTORIC AREAS

Name or Identity

of Area Type Location
Biue Haven Scenic Central Santa Cruz
County
The Horse Historic Patagonia
Museum
Tubac Presidio Historic Tubac
State Histori-
cal Park
Tumacacori Na- Historic Twumacacori
tional Monu-
ment Museum
Ft. Crittenden Historic Patagonia
Mowery Mines Historic Patagonia
Ruby Mining Dist. Historic Ruby

Description

Stream with permanent
flows through tall trees
in semi-desert hills
with high mountains for
a backdrop.

Vehicles and trappings
having to do with the
horse, including all
kinds of equipment,
saddles, harness,bits,
spurs, paintings, bells,
bronzes, books, and
old vehicles.

Tubac Presidio, estab-
lished as a Spanish
Frontier Post in 1752.
Exhibit material in
museum related to
Spanish and Mexican
Occuptaion Periods,
Americal Westward Ex-
pansion Period, & early
Arizona Statehood Period.
Historic ruins on monu-
ment grounds. Historic
Church & school in
vicinity.

Dioramas, drawings &
photographs of 17th
Century Missions,

Old Army Fort
Old Mines
Old Mines

Source: An Appraisal of Potentials for Outdoor Recreational De-

velopment, Santa Cruz County, U.S. Soil Conservation Service.
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Name

Bog Hole Lake
Harshaw Lake
Harshaw Lake
Josephine Lake

Peck Canyon Lake
Red Rock A Lake

Red Rock C Lake

Red Rock Dunham Lake
San Cayetano Lake
Temporal Lake

Upper Pena Blanca Lake
Walker Canyon Lake

Source:

TABLE III-12

INVENTORY OF POTENTIAL IMPOUNDMENT SITES -

Stream

Harshaw
Harshaw
Josephine
Peck

Red Rock
Red Rock
Red Rock
Fresno
Temporal
Santa Cruz

Santa Cruz

Dam Location
Sec.

32
36
26
30
27

3
11

7
21
23
35
24

SANTA CRUZ COUNTY

Twn. Rge. Min.
22S 17E 28
225 16E 115
22S 16E 90
21S 14E 100
225 12E 100
225 16E 120
225 16E 30
225 17E 140
225 14E 70
21S 15E 270
23S 12E 70
23S 12E 50

Surface Ac.
Max.

66
228
160
240
187
490
200
235
70
700
85
70

Capacity
Ac. -F't.
Min. Max.

175 650
3,830 8,110
2,200 5,500
2,000 12,000
2,500 9,600
2,970 24,000
1,760 5,270
5,000 9,700
1,900 1,900
7,760 27,420
1,820 3,080
1,325 2,000

U. S. Soil Conservation Service and the U, S. Forest Service.

Drainage
Area
Sq. Mi.

4
7
18
29
9
29
21
11
9
80
10
9

Land
Status

FS

F'S, Pat.
F'S, Pat.
Pat.

FS

FS

F'S, Pat.
FS

Pat.

FS

FS

FS



Santa Cruz County has many recognized natural, scenic and
historic attractions (TABLE III-11). Three of these attractions are
maintained for tourist purposes on a full-time basis: The Horse Mu-
seum, Tubac Presidio State Park and the Tumacacori National Monument.

In assessing the outdoor recreation potentials of Santa Cruz
County, it was found that a number of recreational areas have a high
potential for future development. The close proximity of these areas
(less than two hours driving time) to Tucson and Nogales, provides a
large population base on which to project demand for outdoor recreation
facilities. The present lack of facilities, not natural resources, pre-
vents increased recreational activity in the county. Many of the county's
naturally scenic areas such as the Santa Rita Mountains and the Sonoita,
Elgin and Patagonia areas have great potential for future recreational
development. In addition is the availability of sites for water impound-
ment (TABLE I1II-12). There is presently a great demand for water-
oriented recreation in southern Arizona which existing service facilities are
unable to meet. New lake facilities would be a great asset to the county
and would help satisfy the recreation demands of the region.

The lack of capital improvement funds has, in many cases, pre-
vented the U.S. Forest Service, the State Game and Fish Department
and the Arizona State Parks Board from expanding their existing facili-
ties. The potential for future development in the county is high, but the
availability of appropriations will determine to a large extent whether
these potential recreation areas are developed for recreational purposes
or other economic uses.

WATER SUPPLY AND DISTRIBUTION SYSTEMS

Existing Facilities

Water demands in recreation areas are met by private wells or
springs.

The Madera Canyon area has a small spring-fed distribution
system which serves a 39-unit public camp and ten private residences.
The area also has a number of cabins located on Forest Service lands.
Sixty use permits have been issued for small parcels of land. Although
use permits are issued for recreational purposes only, permanent cabins
have been built, Water needs generated by people residing in these
cabins are met by a common source supplied by the Forest Service.
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The Pena Blanca facilities include a well system serving a ten-
unit motel and lodge facility, and a spring-fed system which serves a
20-unit campground.

Future Needs

Because camping and recreation facilities in Santa Cruz County
are limited in size, only minimal growth is expected in future years.
Existing water supplies appear adequate to meet future demands..

SEWERAGE AND WASTEWATER TREATMENT

Existing Facilities

Sewage disposal needs in the recreation areas of Santa Cruz
County are met by valut privies and septic tank systems.

All private lodge homes and cabins located in recreation areas
are served by septic-tank leach field facilities. Soils are suitable in
most instances for this type of sewage disposal system.

The Madera Canyon area has a characteristically rugged topo-
graphy with rock outcroppings. There appears to be adequate soil over-
burden to accommodate septic tank systems; however, subsurface geologic
formations are predominantly sandstone rock. These conditions are found
in the creek bed moving through the camping area of the Canyon. It is
noted that the subsurface rock formations could conceivably be a conveyor
of septic tank effluents to the water course.

All camping facilities are served by pit or vault privy systems.

The Forest Service periodically services these facilities and maintains
them in good condition.
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Future Needs

The need for additional sewage disposal facilities in recreation
areas of Santa Cruz County will be small in future years. This is due to
the projected low rate of growth for recreational activity in the county.
The expansion of facilities by the Forest Service is not expected to occur
rapidly due to low budgeting requirements.

The Madera Canyon area is basically limited as to size due to its
location, however, the Pena Blanca and Parker Canyon areas have poten-
tial for expansion. Plans for the incorporation of more sophisticated
sewage treatment facilities in future users should be adopted for these
areas.

SOLID WASTES DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

Garbage and solid wastes generated in recreation areas are
collected and disposed of by the Forest Service. All recreation areas
have small dumpsites where burning is used to control accumulated
wastes (PLATE 23), The Forest Service maintains these facilities on
a routine basis.

Future Needs

Forest Service dumpsites are very remote and appear adequate
to meet present disposal requirements. Expansion or development of
new disposal sites will be needed in the future. Modern sanitary land-
fill sites should be considered.
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SUMMARY OF PROJECTED COUNTY DEMAND
NEEDS FOR ENVIRONMENTAL SERVICES

WATER SUPPLY

Projected domestic water demands for Patagonia, the urban area
of Nogales, and the remaining rural areas of Santa Cruz County are
presented in TABLE III-13.

TABLE III-13

SUMMARY OF PROJECTED ANNUAL WATER NEEDS FOR
SANTA CRUZ COUNTY IN 1975, 1980 AND 1990
(Acre-Feet Per Year)

Population Population Projection Levels

Developed Projection
Area Year Low Median High
Patagonia 1975 56 58 60
1980 67 70 74
1990 88 97 107
Nogales 1975 1,532 1,563 1,643
1980 1,632 1,706 1,876
1990 1,832 1,993 2,290
All Other Areas 1975 765 932 1, 381
1980 871 1,060 1,504
1990 1,452 1,579 1,917
County Total 1975 2,353 2,553 3,084
1980 2,570 2,836 3,454
1990 3,372 3,669 4,314

Source: Staff estimates.

Present water demands in Santa Cruz County are met by 13 water
utilities, over half of which are investor-owned systems. A breakdown of
the types of utilities found in the county is presented in TABLE III-14.
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TABLE III-14

TYPES OF WATER UTILITIES IN SANTA CRUZ COUNTY

Type of Owner Number
Investor 8
Municipal 2
Co-Op 1
State 2
TOTAL 13

Source: Arizona State Department of Health, Water Supply Div.

PLATE 23 gives the locations of the water systems found in the
county. The projected needs for the county will be met by these existing
water systems and new systems yet to be constructed. New systems will
be primarily associated with subdivision land development throughout the
county.

Water resources appear adequate to meet future demands,
particularly in the Patagonia area and along the Santa Cruz River.

As the county develops, it is estimated that the bulk of domestic
urban water needs will change from the Nogales area to the outlying rural
areas of the county. For example, in 1975 (low projection level TABLE
III-13), it is estimated that roughly 61 percent of all water used in the
county for domestic purposes will be in Nogales and surrounding area.
However, in 1990 it is estimated that this percentage will change to ap-
proximately 53 percent, indicating a shift in needs to the now developing
rural areas.

WASTE WATER TREATMENT

Corresponding with an increase in domestic water demands will
be the production of sewage wastewaters. As the urban areas develop
and land use patterns become more intensified, the needs for more sophis-
ticated waste treatment facilities will increase. Levels of sewage waste-
waters generated in the county up to 1990 are presented in TABLE III-15.
These wastes will be treated by the conventional septic tank systems, ex-
panded or modified existing wastewater treatment plants and new waste-
water treatment plants yet to be constructed.

56



TABLE III-15

SUMMARY OF PROJECTED AVERAGE ANNUAL SEWAGE
PRODUCTION LEVELS FOR SANTA CRUZ COUNTY
IN 1975, 1980 AND 1990
(Acre-Feet Per Year)

Population Population Projection Levels

Developed Projection
Area Year Low Median High
1975 39 40 42
Patagonia 1980 47 49 52
1990 61 68 75
1975 1,072 1,094 1,150
Nogales 1980 1,142 1,194 1,313
1990 1,282 1,395 1,603
1975 535 652 967
All Other Areas 1980 610 742 1,052
1990 1,016 1,105 1, 342
' 1975 1, 646 1,786 2,159
County Total 1980 1,799 1,985 2,417
1990 2,359 2,568 3,020

Source:

TABLE III-16 presents an inventory of existing wastewater treat-
ment plants located in the county.

TABLE III-16

INVENTORY OF EXISTING WASTEWATER TREATMENT
FACILITIES IN SANTA CRUZ COUNTY

Installation Location Type Installation Type of Treatment
Artley, Inc. Nogales Industrial Extended Aeration
Nogales Nogales Municipality Aerated Lagoons
Nogales Truck

Stop Nogales " Private Extended Aeration
Patagonia Patagonia Municipality Stabilization Lagoon
Patagonia Lake

Park Patagonia Lake Private Extended Aeration

and Filter

Rio Rico Rio Rico Private Contact Stabilization
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Water resources utilized for industrial and agricultural purposes
appear adequate to meet future demands. At some future date, it may
be advantageous to consider the high level reclamation and reuse of
wastewaters for these particular uses.

Santa Cruz County is not ""water short'" as other counties in
Arizona have been projected to be. Population growth during the next
twenty years, along with economic growth of the county, are not expected
to place an exhaustive demand on existing or future water resources.
However, in future years consideration may have to be given to reclaim-
ing sewage wastewaters in the Nogales-Rio Rico area of development for
recharge of groundwaters in the Santa Cruz River Drainage Basin.

SOLID WASTES MANAGEMENT

The production of refuse, garbage and other forms of solid wastes
will increase as Santa Cruz County continues to grow. Projected levels
of solid wastes production are presented in TABLE III-17.

At present, there are about five major dumpsites and 50 or more
"wildcat" dumpsites within the county. The large ""dumps' are noted on
PLATE 23, Future solid wastes production tonnages will be disposed of
at these dump sites.

The development of an areawide sanitary landfill with salvage
operations would be an asset to rural, urban and recreation areas in the
county. A county-wide program of solid wastes control with inspection
and maintenance could lead to such a program.

At present, solid wastes management is carried out on a part-time
basis by the County Health Department. This may be sufficient for the
present; however, as economic and population growth occur, management
of solid wastes disposal areas will become increasingly important. Initia-
tion of a program of development planning for solid waste management in
the near future will serve to benefit Santa Cruz County.

Review of the location of existing dumpsite locations and their
relationship to projected land use patterns in the county indicates that
possibly three regional sanitary landfills could serve the county in the
future. Suggested locations for these sites: (1) Rio Rico-Nogales area,
(2) Sonoita-Patagonia area and (3) Amado-Tubac area. Finalization
of actual site locations and design could be made a part of a regional
plan developed for the county.
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TABLE III-17

SUMMARY OF PROJECTED AVERAGE ANNUAL SOLID WASTES

PRODUCTION LEVELS FOR SANTA CRUZ COUNTY
IN 1975, 1980 AND 1990

(Tons Per Year)

Population Population Projection Levels

Developed Projection
Area Year Low Median High
1975 614 629 644
Patagonia 1980 732 767 806
1990 1,000 1,100 1,215
1975 8,292 8, 460 8, 890
Nogales 1980 9,404 9, 829 10, 806
1990 11,624 12,643 14,532
1975 5,462 6,654 9, 864
All Other Areas 1980 6, 492 7,905 11,219
1990 8,392 10,010 12, 800
1975 14, 368 15,743 19, 398
County Total 1980 16,628 18,501 22, 831
1990 21,016 23,753 28,547

Source:

Staff estimates.
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CHAPTER I. ENVIRONMENTAL SERVICES
ESTIMATED COSTS

It is the responsibility of municipal officials faced with the need
for environmental services to know how mmch required installations
should cost. Actual project costs do not become available until plans
and specifications have been completed and approved, bids for construc-
tion work, materials and equipment received, and contracts let. Yet
there is need for preliminary concepts of what the eventual cost will be
long before these finalization steps have been taken. In short, there is
need for valid "measuring sticks' or guidelines which will supply pre-
liminary cost estimates for projects.

There is no substitute for actual cost information, but costs
estimates play an important role in the preliminary stages of environ-
mental services planning, despite the fact that decisions often must be
based on needs within a community or the availability of funds. While
the size of a project may be firmly established by the population to be
served or regulatory requirements, knowledge of what the project may
cost will be of great value:

@ Cost estimates may dictate whether a project should be
phased out in stages rather than a full-scale works on a
one-time basis.

@® Cost estimates may ascertain the future period for which
capacity will be provided or for which actual construction
will be scheduled on a long-range plan.

@ Cost estimates can help municipal and county officials
develop planning for rational financing on a long-range
basis.

@® Cost estimates can serve as a guide in judging the vali-
dity of competitive bids when contracts are to be let.

@ Cost estimates can help guide bond issue referenda and
assure investors in such bonds of the stability of the
offerings.



These examples of the serviceability of construction cost estimates point
up the responsibility in establishing guidelines. They demonstrate the
need for using cost statistics of known validity in offering cost estimating
guidelines and for clear interpretation of such data in terms of their
limitations as well as their proven values. They also serve as warnings
that estimates are no more than estimates; that the estimates must be
used by persons versed in their application; that estimates are no substi-
tute for actual cost experiences by public officials; and that estimates

cannot and do not reflect total project costs.

The cost data found in the succeeding sections do not cover certain
important items in the overall cost of the actual completion of a con-
structed project. Non-covered items include administrative, engineer-
ing, financing and other services, and land costs. These factors should
be kept in mind during review of the following costs data.

SEWERAGE AND SEWAGE TREATMENT PROJECTS

The difference between sewerage and sewage treatment plant
projects is best illustrated by a comparison of the percentage breakdown
of their four major components of construction -- material, labor con-
tractor's plant, and overhead and profit -- as shown in TABLE IT-1,

TABLE I-1

MAJOR COMPONENTS OF CONSTRUCTION FOR SEWAGE

TREATMENT PLANTS AND SEWERS
(1970)

Percent of Total Cost
Contractors Overhead

Item Material Labor Plant and Profit
Sewage Treatment Plants 54. 49 25.33 6.45 13.73
Sewers © 35,42 18.48 31.30 14.70

Source: U.S. Department of Interior, Federal Water Pollution
Control Administration.

The costs of sewer lines installed in trenches ( TABLE I-2)
includes (a) excavation, (b) cost of pipe, (c) placing and joining of the
pipe, and (d) backfilling of the trench. Sheeting and shoring, gravel



TABLE I-2

ESTIMATED AVERAGE UNIT COSTS FOR CONSTRUCTION

OF SEWAGE COLLECTION LINES - 1970
(For Illustrative Purposes)

Vitrified Clay Pipe Asbestos Cement Pipe
Diameter, inches Cost/foot Diameter, inches Cost/foot

8 $ 3.65-$% 4.55 8 $3.66-$ 4.58

10 $ 6.00-% 7.50 10 $4.93-$.6.16

12 $ 8.00-%$10.02 12 $6.28-$% 7.85

15 $12.05-$15.10 15 $9.27-$11.60

Source: Project Staff Estimates

foundation cradle or incasement of pipe and surface restoration are
excluded. The ranges of costs depicted are based on construction cost
indexes for July, 1970. It should be understood that the range of prices
indicated here are influenced further by the size of the project and the
inplace soil characteristics. Definite economics of scale result with
larger sewer projects.

Consideration should also be given to the type of pipe to be used
in a project. Factors such as life expectancy, durability, unit weight,
strength and ease of assembly, and inclusion of service connections all
influence final cost figures in sewerage projects.

Costs for waste water treatment facilities are primarily based on
the degree of treatment which may be required by regulatory agencies.
As the degree of treatment moves from primary to secondary to tertiary,
the costs increase correspondingly (FIGURE I-1). 1/

Generalized costs for basic waste water treatment processes are
presented in TABLE I -3. The costs for waste water treatment facilities
are also influenced by economies of scale. The possibilities of areas
joining together in regionally organized waste treatment projects can be
advantageous for communities in proximity to each other. Economies of
scale through consolidation of waste sources and the resulting cost ad-
vantages are exemplified in FIGURE I - 2.1/
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TABLE I-3

GENERALIZED COST TO SIZE RELATIONSHIPS OF
BASIC WASTE TREATMENT PROCESSES

Million Gallons Per Day Capacity

Process .01 .10 1.0 10.0 100.0
Construction Cost, $1000's*

Primary 58.7 308.6 1,247.7 6,559.0
Primary, Separate

Sludge Digestion 85.2 305.1 1,092.2 3,084.0
Activated Sludge 11.7 70.8 417.3 2,458.9 14,487.6
Trickling Filter 101.8 288.9 1,374.4 5,045.2
Lagoons 6.2 23.4 88.0 330.3 1,080.0

Annual Operating & Maintenance Charges, $1000's

Primary 4.5 19.7

Primary, Separate

Sludge Digestion 5.5 20,6
Activated Sludge 6.3 31.3 172.3
Trickling Filter 5.1 18.3 83.3
Lagoons 0.1 0.6 3.0

*Source: Modern Sewage Treatment Plants, How Much Do They
Cost and Sewage Treatment Plant Cost Index for June 1969.

**Source: R. L. Michels, et al "Operation and Maintenance of
Municipal Waste Treatment Plants,' Journal of the Water Pollution Con-
trol Federation, March 1969. 1962-64 dollars raised to 1968-69 condi-
tions by use of BLS Craftsmen's median earning, 1968 + craftsmen's
median earnings, 1963 x table value.

WATER SUPPLY AND DISTRIBUTION SYSTEMS

Predicting costs for capital improvements in water systems is
difficult, in part because of the variety of equipment and techniques util-
ized in providing domestic water. Water chemistry and bacteriologic
quality of a raw water source also influence total costs related to develop-
ment of a water supply. Bacteriologic quality of a public water system
must adhere to very rigid criteria for the public welfare.

The means by which water quality standards are approached is
dependent upon the initial characteristics of the water to be used in a water
distribution system. These inherent characteristics establish the basic
capital costs for water treatment facilities. For well water meeting
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chemical criteria, capital outlay merely involves pumping equipment,
pressure tanks and reservoirs, etc., with provisions for protection
against bacteriologic contamination in the system. The larger the dis-
tribution system the more sophisticated chlorination equipment becomes
as well as the construction cost.

Well systems have basic operational costs in power consumption
for pumps utilized in the system. FIGURE I-3 gives a generalized pre-
sentation of pumping costs versus depth to water on the supply end of a
system. 3/

Average cost figures for a hypothetical project involving modifica-
tion of a water supply and distribution system with a total cost of $122, 675
are illustrated in TABLE I-4. The estimates in TABLE I-4 do not include
engineering and contingencies or land right-of-way acquisition.

TABLE I-4

COST ESTIMATES FOR A HYPOTHETICAL WATER SUPPLY
AND WATER DISTRIBUTION PROJECTION - 1970

Water Supply

Drill and case well (300' - 10" diameter) $10, 000. 00
Water Storage Tank (1,000,000 gallon) 47,000. 00
Delivery Line (10" - 4,000') 20, 000. 00

Sub-Total $77,000. 00

Water Distribution System

10" pipe (3,200") $13,120. 00
6'" pipe (6,250'") 16, 875.00
4" pipe (8,200'") 11,480.00

Valves v 4,200. 00

Sub-Total $45, 675.00
TOTAL COST $122,675.00

Source: Project Staff Estimates
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Another major consideration for costs in water systems
development is the amortization of equipment to be used. These costs
will be reflected in water service rates, particularly if a community is
served by a private utility corporation.

SOLID WASTE MANAGEMENT

One of the most popular means for control of solid wastes is
the sanitary landfill. Other forms of processing or disposal are, in-
cineration, composting, grinding to sewers, salvage and reclamation,
open burning and pyrolypes. Land filling and salvage operations ap-
pear to be the best suited operations for environmental control and
service to small communities.



Sanitary landfills have the advantages of being inexpensive and
applicable to a wide variety of terrain. Land requirements are the
only limiting factor for use of this form of disposal. Sanitary landfills
have relatively low outlay and cost of operation and are traditionally
accepted by the public. They are adaptable and flexible to accept a
wide variety of wastes of varying composition and amount with no pre-
treatment required.

The cost of a sanitary landfill consists of the initial investment
for land, equipment, and construction features, and the operating
costs.

The magnitude of the initial investment depends on the size and
sophistication of the landfill. A typical breakdown of the major items
that normally constitute the initial investment is as follows:

1. LAND
2. PLANNING AND DESIGNING

Consultant

Solid Wastes Survey

Site investigation

Design, plans, specifications

poop

3. SITE DEVELOPMENT

a. Land development -- clearing, landscaping,
drainage features, etc.

b. Access roads

c. Utilities -- water, electricity, telephone

d. Fencing, signs

4. FACILITIES

a. Administration

b. Equipment maintenance
c. Sanitation

d. Weight scales

5. EQUIPMENT -- TRACTOR, SCRAPER, ETC,

Generally, the major portion of the initial investment is for the pur-
chase of the land and equipment. Often a sizable part of the initial

investment for land and equipment can be recovered through the de-
velopment or use of the land and the salvage value of the equipment.

If funds are not available for the proposed investment, consi-
deration should given to leasing land or equipment, or both, to
spread the cost over the life of operation.
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The operating cost of a sanitary landfill depends on the cost of
labor and equipment, the method of operation, and the efficiency of the
operation. The principal items in operating cost are:

1. PERSONNEL
2. EQUIPMENT

a. Operating expenses -- gas, oil, etc.
b. Maintenance and repair
c. Rental, depreciation, or amortization

COVER MATERIAL -- MATERIAL AND HAUL COSTS
4. ADMINISTRATION AND OVERHEAD

MISCELLANEOUS TOOLS, UTILITIES, INSURANCE,
MAINTENANCE TO ROADS, FENCES, FACILITIES,
DRAINAGE FEATURES, ETC.

Wages ordinarily make up about 40 to 50 percent of the total
operating cost. Equipment equals 30 to 40 percent; cover material,
administration, overhead, and miscellaneous amount to about 20
percent,

Operating costs per ton versus the amount of solid wastes
handled in tons and the population equivalent may be charted (FIGURE
I-4). Operating costs for a small operation handling less than 50, 000
tons per year varies from $1.25 to approximately $5. 00 per ton. This
wide range is primarily due to the low efficiency of the smaller opera-
tions which are usually operated on a part-time basis.

Full-time personnel, full-time use of equipment, specialized
equipment, better management, and other factors that lead to high
efficiency are possible at large sanitary landfill operations. The in-
creased efficiency results in lower unit cost of disposal. The unit
cost of a large landfill handling more than 50, 000 tons per year will
generally fall between $0. 75 to $2. 00 per ton.

To compare the true cost of sanitary landfilling with that of
incineration or composting, it is essential that the costs and returns
of the initial investments and the hauling costs be considered along
with the total disposal costs including the disposal of incinerator resi-
due and noncompostable materials. The hauling costs of a collection
system that uses the sanitary landfill disposal method may be higher
than the hauling costs of a system using incineration or composting,
since sanitary landfills are generally located farther from the waste -
generating area than are incinerators or compost plants. A sanitary
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landfill, however, may increase the value of a plot of unusable land by
converting the site to a playground, golf course, park. . . ., thereby

obtaining a major investment cost advantage over incineration and
composting.
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! Based on 6- day work week

2 Based on national average of 4.5 Ibs. per person per calender day

FIGURE I-4, SANITARY LANDFILL OPERATING COSTS
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CHAPTER II. FINANCING ENVIRONMENTAL SERVICES

INTRODUCTION

The intent of this chapter is to acquaint the local community with
the different means available for financing environmental services sys-
tems. The descriptions are meant only as references and not as a sub-
stitute for either the opinions of city and county attorneys or the advice
of qualified federal program specialists or bond council.

Local communities have found it necessary to construct, improve
and expand their water and sewer systems, sewage treatment facilities,
and solid waste disposal facilities. However, due to the growing com-
plexities of municipal and county finance, careful examination must be
made of the various sources of funding to insure that each dollar is spent
wisely.

BONDING

Cities and towns often find it necessary to incur a large debt to
finance capital improvements, i.e., water and sewage facilities. The
state has authorized incorporated cities and towns to issue various kinds
of bonds to finance this debt. There are three types of bonds which can
be used for financing capital improvements for environmental systems:
they are general obligation bonds, revenue bonds and special improve-
ment bonds.

General Obligation Bonds

The most common method of bonding for general municipal
purposes is the general obligation bond. These bonds are retired from
revenues generated from property taxes, which are part of the munici-
palities general revenue sources. These bonds are often referred to as
"full faith and credit'' bonds because they are guaranteed by the taxing
authority of the issuing governmental unit.

Because these bonds are backed by the taxing powers of the issu-

ing governmental body and they use general municipal revenues for re-
tirement, the local government is limited to the amount of debt incurred
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and the interest rate paid. The Arizona Revised Statutes (ARS) allow a
maximum interest rate of nine percent per annum. The ARS state that
the amount of debt incurred with general obligation bonds cannot exceed
four percent of the total assessed valuation of the taxable property.5/

This type of bonding is generally not encouraged for water and
waste disposal projects. The debt limit as defined by the Arizona Re-
vised Statutes is often very low for small communities. This type of
bonding is usually reserved for other types of capital expenditures which
cannot be financed by other forms of bonding or federal assistance.

Communities may find that mixing general obligation bonds with
revenue bonds can be advantageous in marketing the bonds and acquiring
federal backing. This is a decision which is dependent upon the bond
market, current interest rate and the community'

Revenue Bonds

Revenue bonds are used to finance revenue generating facilities.
This form of bond is secured by the revenues of the facilities for which
they were issued. If these revenues are not sufficient to repay the bonds,
the related governmental unit is not obligated to provide tax revenues for
repayment. Because these bonds are not secured by the taxing power of
the government, they usually bear a higher interest rate than general
obligation bonds.

A lower interest rate may be achieved through the assistance of
federal insurance and support. The Federal Government (in the case of
rural areas, the Farmers Home Administration) will buy issues which
cannot be sold at a reasonable rate of interest. The issuing communities
must meet specific conditions to qualify for such support, one of which
is that the project will reduce the user costs for required services to a
level equal to the average of the surrounding communities.

Arizona authorizes the issuance of revenue bonds for specific
purposes, including electric, water, gas, transportation, waste dis-
posal systems, and airport and off-street parking facilities. Revenue
bonds do not have to meet the debt limitation required by ARS for gen-
eral obligation bonds. They do have to meet the following statutory re-
quirements; they must be approved by a majority of the voters in a
referendum; they must mature within thirty years of the date of issue;
they may not bear an interest rate over nine percent and may not be
sold for less than par. 6/
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Special Improvement Bonds

Special improvement bonds are issued to finance capital
improvements on projects such as streets and sewers. The bonds are
secured by assessments levied against the properties which are receiv-
ing benefits by the improvements. 6/

SPECIAL DISTRICTS

Special Improvement Districts

There are two types of special districts which may be formed to
finance environmental improvements. The first is the Special Improve-
ment District. This type of improvement district is formed by the
County Board of Supervisors for a defined geographic area and for speci-
fic functions. The creation of a special improvement district is easy
and straightforward, however, each district has its own set of required
procedures for initiation. 7/ To determine what functions each special
district may perform and the required procedures for delineation, a re-
view of the appropriate statutes and legal precedent should be carried out.

Special Assessment Improvement District

The second type of special district is the special assessment
district. This is the common method of financing required capital im-
provements, especially for small areas. 7/ The basic premise of this
type of district is that the individual properties receiving the primary
benefits of the improvement should pay for the improvement. An im-
provement district may be formed by the city or town council by its own
initiative or by petition of the local property owners.

FEDERAL GRANTS AND LOAN PROGRAMS

The Federal Government is increasingly being asked to assist
local governments in financing public facilities. There are five federal
departments which make moneys available for water systems and waste
disposal facilities.

Rural communities with a population up to 5,500 are eligible to

receive federal assistance from the Farmers Home Administration (FHA)
of the Department of Agriculture. FHA provides assistance in the form
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of loans, grants and technical assistance to rural communities, nonprofit
organizations, new towns and, under special conditions, responsible land
developers. Eligibility and grant approval is on an individual project
basis within the guidelines established by the administrating agency.(See
TABLE II-1.)

Both FHA and the Department of Housing and Urban Development
(HUD) provide federal assistance to communities between 2,500 and 5,500
population.

Communities in excess of 5,500 population must apply to HUD for
federal community services assistance. Also included under HUD's jur-
isdiction are councils of government, counties, special districts, states
and non-profit organizations serving urban communities.

To encourage the expansion and development of a designated areas'
economy, the Economic Development Administration (EDA) of the Depart-
ment of Commerce also provides grants and loans for water and waste
disposal facilities. To gualify, a state, county or community must be
designated an economic redevelopment district or area. In certain cases
these EDA grants can be used to supplement other federal grant-in-aid
programs which may be received by the applicant.

The Department of Health, Education and Welfare provides grants
for the development of solid waste disposal projects which demonstrate
new techniques of disposal or recycling. At the present time Arizona
does not have a state agency designated to administer this program nor a
statewide solid waste disposal plan. This means that all inquiries for
this must be directed to the Public Health Service in San Francisco, and
must be of such scope as to serve an area large enough to be considered
a district.

The Federal Water Pollution Control Administration administers
grants for the construction of sewage treatment facilities and outfalls
which are needed to prevent inadequately treated sewage from being dis-
charged into public waterways. TABLE II-1 provides an outline of the
federal programs available to assist rural communities in providing the
basic water and waste disposal facilities required by their residents.
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TABLE II-1

MAJOR FEDERAL AID PROGRAMS UTILIZED FOR
PROVIDING ENVIRONMENTAL SERVICES*

Program Authorizing
Title Legislation

Rural Water Consolidated

and Waste Farmers Home
Disposal Administration
Assistance :
Public Section 701
Works Housing Act
Planning

Advances

Advance Section 704
Acquisition Housing and

of Land Urban Devel-

opment Act

Administering
Agency

Farmers Home Ad-
ministration, U. S.
Dept. of Agriculture
Andrew J. Mayberry
Rm. 6026, Federal
Bldg., 230 N. Ist Ave,
Phoenix, Ariz. 85025

Community Resour-

ces Development Ad-
min. Dept. of Hous-
ing & Urban Develop.
2500 Wilshire Blvd.,
Los Angeles, Calif.,
90056

Community Resour-
ces Development Ad-
ministration, Dept.
of Housing & Urban

Development,

2500 Wilshire Blvd.,
Los Angeles, Calif,,
90056
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Program

Des criEtion_

Loans, grants & techni-
cal assistance are made
available to towns under
5,500 population or pro-
fit and non-profit or-
ganizations for the en-
gineering, construction,
repair or expansion of
domestic water, sewage
treatment and solid
waste disposal facilities.

Interest-free advances
are to states, munici-
palities & other public
bodies to-aidin financing
the engineering and
architectural design
work which is prelim-
inary to the construc-
tion of a public works
project.

Grants for interest
charges on funds bor-
rowed to provide for the
propitious acquisition
of land needed up to 5
years in advance of
public works projects.



Program Authorizing

Title Legislation

Public Works Public Law
& Econ.Dev. 89-136
Facilities Title II

BasicWater
& Sewer
Facilities
Grants

Public
Facility
Loans

Section 702
Housing &
Urban De-
velopment

Title II
Housing
Amend-
ments of

1955

TABLE II-1
(Continued)

Administering
Agency

Economic Devel.
Administration,
Dept. of Commerce,
Paul Luke, 522 N.
Central, Phoenix,
Arizona 85025

Community Re-
sources Develop.
Administration
Dept. of Housing &
Urban Development
2500 Wilshire Blvd.
Los Angeles, Calif.
90056

Community Re-
sources Develop-
ment, Administra-
tion, Dept. of
Housing & Urban
Development

2500 Wilshire Blvd.
Los Angeles,
California 90056
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Program
Description

Grants up to 50 % of
project costs & loans
up to 100% of land
acquisition and improve-
ments for public works
and service facilities to
encourage industrial or
economic expansion.
Only projects desig-
nated '""redevelopment
areas'' eligible.

Direct grants up to 50%
of the cost of land &
construction are made
to assist communities
in the construction of
basic water & sewer
facilities, excluding
sewage treatment,
necessary to improve-
ment of health and liv-
ing standards.

Long term,lowinterest
loans are made to
finance local public
works projects where
credit is not otherwise
available on reasonable
terms.



TABLE II-1

(Continued)
Program Authorizing Administering
Title Legislation Agency

Grants for
Waste Treat-
ment Works
Construction

Solid Waste
Disposal

*Compiled by Project Staff.

Section 8,

FWPC Act
33 U.S.C.
466 et seq

Solid Waste
Disposal Act

Environmental Pro-

tection Agency, Dept.

of Interior, c/o
Arizona State Dept.
of Health, Water
Pollution Control
Division, Joe Obr,
Director, 4019 N.
33d Ave., Phoenix,
Arizona

Bureau of Solid
Waste Management,
Dept. of Health,
Education and Wel-
fare, 760 Market St.
San Francisco,
California 94102

Program

Des criEtion_

Grants are made to
states & municipalities
to assist in the construc-
tion of waste treatment
works, including outfall
& Interceptor sewers,
which are needed to pre-
vent discharge of inade-
quately treated sewage.

State and local agencies
may receive grant sup-
port for demonstrations
relating to the applica-
tion of new or improved
methods of solid waste
collection, storage, pro-
cessing and ultimate
disposal.

For further information contact State of

Arizona Department of Economic Planning and Development, 3003 North Central,

Suite 1704, Phoenix, Arizona 85012.

Phone:
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602--271-5371.
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CHAPTER I. POPULATION PROJECTIONS METHODOLOGY

In this study, population projections are presented for the county
and all well-defined communities with less than 5,500 residents. In
general, county projections are easier to make, and wider choice of
method is available than for communities. A lengthy time series is
available for Arizona county populations and these data are sufficient
to lend themselves to several different approaches for population pro-
jections. Community data, however, are quite often difficult to find,
and this limitation constrains the choice of projected population methods
that can be utilized. For these reasons, different methodological ap-
proaches are used for the county and the community level.

COUNTY POPULATION PROJECTIONS
This projection basically utilized a ratio of the county population
to the state total. The method is explained below, and Graham County
is used as an example.

TABLE I-1

GRAHAM COUNTY POPULATION PROJECTION

Arizona Graham County County as a Annual Average
Year Population Population % of State Rate of Growth
1950 749, 857 12,985 1.73
1960 1,306,161 14, 045 1.08 -4.6
1970 1,777,482 16,578 0.93 -1.48
1975 2,081,500 18,525 0. 89 -0.98
1980 2,381,500 21,195 0. 89 -0.48
1990 3,108,500 27,355 0. 88 -0.15

TABLE I-1 shows the data used to project Graham County's
population. The first row shows the population of the state and below
that is the population of Graham County. The third row shows Graham
County's population as a percent of the state's and the fourth row shows
at what rate that ratio has declined over time. For instance in 1950



Graham County had 1.73 percent of the state's population and by 1960 it
had only 1. 08 percent. Over the ten-year period, Graham County's share
of the total state population declined at an average annual rate of -4.6 per-
cent per year. Likewise, the rate of decline of the county's share of
state population between 1960 and 1970 was -1.48 percent per year. That
is, the ratio of the county's population to the state still declined, but not
as fast as it did from 1950 to 1960. The ratio of the county's population
to the state's declined at an annual average rate of 4.6 percent per year
between 1950 and 1960 and at an annual average rate of 1.48 percent per
year between 1960 and 1970. The projected annual average rate of growth
of the ratio between 1970 and 1975 is -0. 98 percent per year and this
seems to be in line with the past trend. If the ratio between 1970 and 1975
does decline at this annual rate (-0.98 percent per year) then in 1975
Graham County will contain 0. 89 percent of the state's population as seen
in row three, column four. That percent is then applied to the projected
state population for 1975 to get a county projection for that year of 18,525,
(The state population projection has previously been made by the U. S.
Bureau of Census.) The same method is then used to project the county's
population for 1980 and 1990. One final refinement is then made. After
each county's population was projected in the above manner, the projec-
tions were forced (proportionally increased or decreased) to sum to the
projected total for the state.

COMMUNITY POPULATION PROJECTIONS

Small Arizona communities for which good population time series
are available seem to be the exception rather than the rule. Payson, for
instance, is one of the communities under study in Gila County and a
Payson population projection is required. However, no census population
data have ever appeared for that particular community, thus eliminating
the use of the ratio method in projecting Payson's population. Other com-
munities, for which good historical data are available, have demonstrated
wide population swings in past years and there often appear to be no close
relationships between the community population and the county. Once
again, the ratio method is inappropriate.

The method that has been chosen for community population
projections is based upon annual average growth rates. Where a good
community time series is available, the annual average rate of growth
over the previous twenty years is calculated. If there are no apparent
factors that are expected to cause the community to deviate from that
rate, then the population is simply extrapolated into the future using the
historical rate. If dynamic factors are apparent that can cause a



significant deviation from past trends, then the seasoned judgment of the
researcher is required to anticipate the magnitude and direction of these
changes. There is no '"formula' available to accomplish this, and often-
times local knowledge, plans and judgment are the most important factors
in the projection. Judgment is usually preferable to a strict adherence to
a rigid methodology.

Judgment also plays an important role in projecting population
for a community such as Payson. Where no officially documented current
population data are available, estimates by local sources (banks, utilities,
post offices, etc.) are used as a base. If no past trends are available to
indicate future growth, then judgment is again called for and potential
growth rate that seems appropriate for the community must be selected
and extrapolated to the future. Again this rate is based upon knowledge
of local resources and plans for exploitation.

Rates of growth based upon the above method are designated the
medium projection and are thought to be the most probable. But, since
a high degree of error is possible, a projection range is desirable. By
reviewing the historical growth of a cross section of small Arizona towns,
it appears that the growth rate for a short period (ten years, for instance)
may deviate by as much as two percentage points from the long-term
growth rate. Thus, a community may have increased in population at an
annual rate of growth of four percent per year over a thirty-year period.
But in one particular decade of that period it may have increased as little
as two percent per year or as much as six percent. This range of plus
or minus two percent could, then, be taken as the high and low projections
for the community and the probability should be quite high that the actual
future population will fall somewhere in that range. The problem is that
by ranging the high and low projections by plus or minus two percent from
the medium rate, the resultant projections are so wide as to be practically
meaningless. An alternative range was therefore chosen.

The majority of the small communities in the state have not
exhibited deviations significantly greater than plus or minus one percent-
age point in terms of the annual average rate of growth. The exceptions
are those that annexed large numbers of persons in a particular decade
and those that either gained or lost population due to dramatic changes
in employment opportunities. But, it is felt that these types of dramatic
population changes cannot be accurately incorporated into a twenty year
projection. Therefore, the range of plus or minus one percent is utilized
herein.






CHAPTER II. PROJECTION METHODOLOGIES FOR WATER SUPPLY
DEMANDS AND SEWAGE PRODUCTION LEVELS

GENERAL DISCUSSION

Good management and design of water-supply and wastewater-
removal systems demand a knowledge of the volumes and flows involved
and their relation to population and time. An idea of water demands is
obtained by review of past and current rates of water use stated in terms
such as gallons per day per capita or gallons per day and month, etc. The
per capita and related figures generalize the experience and are, there-
fore, useful in comparing the use records of different communities and in
estimating future needs of individual communities and areas (county).

The quantities of water delivered in North American Communities
tend towards values shown in TABLE II-1, but with wide variations, be-
cause of differences in (1) climate, (2) standards of living, )3) extent of
sewerage, (4) type of commercial and industrial activity, (5) cost of water,
(6) chemical quality of water, )7) distribution system pressures, (8) com-
pleteness of meter age and (9) irrigation practices.

TABLE II-1

NORMAL WATER CONSUMPTION

Quantity, gpcd?*

Class of Consumption Normal Range Average
Domestic 15 - 70 50
Commercial & Industrial 10 -100 65
Public 5 - 20 10
Water Unaccounted For 10 - 40 _ 25
TOTAL 40 230 150

“*Gallons per capita per day.

Source: Fair, G.M.; D. A, Okun, Water and Wastewater Engin-
eering, Volume 1, Water Supply and Wastewater Removal, 1966, John

Wiley and Sons.



The '"normal range'' of variations noted in TABLE I-1 are com-
plicated, with respect to projecting future needs, in that water use prac-
tices of people over time have been increasing.l, 2/

Concomitant to water use will be the production of sewage wastes.
These wastes are disposed of by some form of individual facility or, if
available, in a sewage collection system. The qualities of wastewaters
produced are related to the factors stated above with the exception of
irrigation practices. Sewage flows are usually 60 to 70 percent of dom-
estic water use rates and sometimes greater where sewage collection
systems are relatively new and moderate climates prevail.3, 4/

SPECIFIC PROCEDURES

Future water demands for small rural communities were based on
review and analysis of current and past water use data obtained through
public works directors or private water utilities. Data obtained for long
periods of time were considered as most reliable while, in some cases,
where limited amounts of data were available, generalizations had to be
made. Water use for a years time and the variations for the time of
year were tabulated. From this information, each month of the year was
quantified as a percentage of the maximum month of water use which in
all cases occurred during the summer. From these monthly percentages
an average was obtained for the year's average monthly use which for
most areas surveyed, was in the range of 60 to 80 percent of the maxi-
mum month,

From the maximum and minimum month consumption data, which
corresponds basically to the summer and winter periods of the year re-
spectively, per capita water consumption rates were calculated. These
figures were calculated for each year in which past data were available.
Those communities with long series of data, i.e., 10 years, indicated
an increasing trend in per capita water use. In some cases where a de-
finable industrial sector of economic activity was present, the increas-
ing trends for domestic water use were, in a sense, overshadowed by
the industrial water use rates. For example, the community of Fredonia
has an industrial classed water user which demands 1, 600, 000 gallons
of water per month while residential classed users demand an average
of 18,500 gallons per month.

Considering the increasing trends exhibited by the rural communi-
ties under study and information derived from a limited literature review,
an assumption of increasing per capita water use amounting to an aver-
age of two (2) gallons per capita per year was used in this report.



Although there are definite possibilities of variation in this figure, de-
pending on the local situations, it was felt that for rural areas with popu-
lations less than 5,000, two (2) gallons per capita per year is indicative
of these areas.

Determination of present per capita water use rates and the
expansion of these rates to the years 1975, 1980 and 1990; and then mul-
tiplied by the population projections for the area results in projected
water needs.

Determination of county needs for the years 1975, 1980 and 1990
were obtained by averaging the per capita summer and winter demands
for all areas of development in the county. In Coconino County for ex-
ample, water use rates for the community of Flagstaff were included
in the determination of present average county per capita water uses.
These figures were again expanded by use of the two (2) gallons per
capita per year and multiplied by the residual population figures deter-
mined by subtracting from the projected total population figures for the
county, the population of selected communities outlined individually. A
summation was then carried out to arrive at a total county demand esti-
mate for water needs. These figures were developed in terms of total
yearly water needs in acre-feet.

Sewage production rates levels were assumed proportionate to
the domestic water use rates. Sewage flows during winter within an
individual community were estimated as being 70 to 75 percent of the
water used. Summer sewage flows were estimated at 60 - 65 percent
of the water used in the community.4/ The lower percentage during
summer months is indicative of more fresh water used for irrigation
and cooling purposes which would correspondingly decrease the contri-
bution to sewage flows by residents of an area.






CHAPTER III. PROJECTION METHODOLOGY FOR SOLID
WASTES PRODUCTION LEVELS

GENERAL DISCUSSION

The measurement of rates of solid wastes production for rural
areas in Arizona have never been attempted. Some studies have been
prepared for the major metropolitan areas of Arizona on solid waste
disposal problems and rates of production. Smaller urban areas and
rural communities in Arizona have not been a part of any form of study
related to defining disposal problems and techniques or actual rates of
waste production.

Generally solid wastes are defined as those materials that are
solid or semi-solid consisting of refuse, garbage and rubbish. Solid
wastes and by-products related to their breakdown constitute one of the
forms of environmental pollution that is growing at an alarming rate!
It is estimated that per capita quantities of garbage produced in the
1970's will increase 50 percent and that by the 1980's production are
estimated to double. 5,6/

SPECIFIC PROCEDURES

As no valid indicators of solid waste production levels were
available with which to quantify levels of production, a literature review
was undertaken to develop per capita solid waste production figures. Ar-
ticles and publications were reviewed which made some reference to
rural areas or small communities. Waste production levels on a per
capita basis were used to develop an equation which would give an idea
of the future solid waste production levels and the anticipated increasing
trends.

FIGURE III-1 depicts the increase of per capita solid wastes
production levels according to the equation indicated which was obtained
from regression analysis of data for the 23-year period from 1946 to

1968.



Production levels in tons per year outlined for individual com-
munities and county totals were obtained by multiplying population figures
by the per capita production levels obtained from FIGURE III-1 for the
respective projection years.

g

PER CAPITA PRODUCTION OF SOLID WASTES (S)

| i | | | | | ] R
1945 1950 1955 /1960 1965 /1970 1975 /1980 1985 1990

S = Solid wastes production, /bs. per capita per day
Y=(A-/945)
A= Year for which "S" is to be determined from /946 thru 1990

FIGURE III-1. PER CAPITA SOLID WASTES PRODUCTION LEVELS
FROM 1946 TO 1968 AND PROJECTIONS TO 1990
(Source: Reference 5 through 21)
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