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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 Mohave 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 "environmental 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.

Definitions
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 individual or community.

"SERVICES" - (1) Contributions to the welfare of others; (2) Facilities
supplying some public demand.

"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 removed from the
community, or built-up area, for treatment.
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"SEWAGE TREATMENT SYSTEMS" - Devices or equipment 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 sérving,
or utilized by, the citizens of a community, 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 environment in which they
reside.
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CHAPTER 1. INTRODUCTION AND SUMMARY

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 is organized
on a county basis with FHA regulations providing the framework for selection of study
areas within the county. 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 facilities and services in rural areas of Mohave County. The projection of future
needs is based upon an.analysis of natural resources, social and economic conditions, present
and future general land use patterns and existing environmental service facilities within
the county. This projection is of a dual nature, focusing at both the community level
and the county level. In reviewing environmental service needs, it is intended that this
report will be of value as a preliminary study to other more specific planning and
engineering studies, and eventually to the development of projects to meet these needs.

Water usage in Mohave Coqunty for domestic purposes is currently estimated at 5,500
acre-feet of water per year™Delivery of this water to the public is presently carried out
in all parts of the county by governmental entities and investor-owned and operated
systems. The latter are primarily associated with private land development activities, i.e.,

trailer parks, subdivisions, etc. The locations of existing water systems are noted on PLATE
3, CHAPTER II

Future water supply demands which will be placed on these utilities, as purveyors of
water, are estimated to range from 6,240 to 9,116 acre-feet per year by 1975; from 7,320
to 14,750 acre-feet per year by 1980; and from 11,000 to 28,000 acre-feet per year by
1990. The increasing demands will result, depending on rates of growth in respective areas,
in varied modifications, expansions and incorporations of new water supply equipment
in all utility systems found in the county.

Future water supply demands will correspondingly place increasing demands upon the
available water resources of the county. Future availability of surface water resources are
difficult to estimate due to involved water rights along the Colorado River. Annual recharge
of groundwater is estimated at 150,000 acie-feet in Mohave Valley, 9,000 acre feet in
the Hualapai and Sacramento Valleys, and 2,000 acre feet in Big Sandy Valley.
Groundwater reserves for the Hualapai and Sacramento Valleys are estimated at 17 to
34 million acre-feet. This figure represents water contained in saturated levels of the major
alluvial deposits to a depth of 1,500 feet below the ground surface.

Considering the above, along with factors of climate, topography and soil characteristics
in general, water resources appear adequate to meet the future domestic water demands
of the county. It should be noted that no effort has been made to define or assess the
water needs of agricultural or industrial interests within the county, whose demands exceed
domestic demands by a sizeable margin.

* Municipal and industrial uses.



Corresponding with the increase in domestic water demands will be the increased
production of sewage wastewaters. At present, the smaller rural areas of the county have
marginal needs for centralized sewage collection and disposal facilities. However, as these
rural- areas develop there will be more need for such systems. The larger communities
will experience the earliest need for expansion and/or modification of existing treatment
facilities as the result of increasing sewage flows (TABLE II-9). Sewage production levels
are projected to range from 3,250 to 4,690 acre-feet per year in 1975; from 3,870 to
7,900 acre-feet per year in 1980; and from 5,700 to 15,300 acre-feet per year in 1990.
It is estimated that by 1990 over 80 percent of the sewage wastes will originate in
communities having centralized sewage collection and disposal facilities.

The production levels of refuse, garbage and other forms of solid waste will increase as
a result of population growth in Mohave County. Currently solid waste materials are
produced at an estimated rate of 25,000 tons per year. The largest part of this tonnage
finds its way to dumpsites located in the county (PLATE 4). The county has developed
three sanitary landfill sites at Kingman, Lake Havasu City and Mohave Valley and is
replacing dumpsites with pickup sites throughout the county.

Solid waste production levels will range from 28,694 to 40,944 tons per year in 1975;
from 35,850 to 71,850 tons per year in 1980; and from 53,100 to 153,400 tons per
year in 1990. Review of solid waste production levels indicates that by 1990, the major
bulk of solid waste will originate in Kingman, Lake Havasu City and Mohave Valley.

Review of the information in this report indicates that Mohave County will have difficulty
in the proper and #Wmely development of environmental services. This is evident from
the standpoint of existing needs and from the projected rate of growth for the county.
Assuming that problems will occur with respect to providing future environmental services
and that these problems are best handled on a local level, the Environmental Health Division
of the County Health Department, at an increased funding and staff level, could have
the jurisdiction over the development of all environmental services. This division would
simplify the administrative procedures and problems inherent in the development of
environmental services projects in the future.

The Environmental Health Division could possibly be further financed by reallocation of
certain county revenues and the availability of revenue sharing. The division would be
eligible for federal grants to finance additional planning studies. The advantages to be
gained would be orderly and timely construction of future environmental services facilities
on a schedule coinciding with future demands.



CHAPTER II. COUNTY PROFILE

This chapter presents a profile of the physical characteristics, social and economic
conditions, and land use and ownership patterns of Mohave County. The physical structure
of the county is discussed in terms of topography, geology, vegetation and climate. Natural
resources are considered with respect to their supply, accessibility and quality. The review
and analysis of social and economic condition includes projections of population growth.
Land use and ownership patterns are analyzed in order to estimate future use patterns
and areas of growth. Data developed on population and economic growth for the county
as a whole are then utilized in the projection of environmental services needs of the county,
and of the individual communities outlined in CHAPTER III. Concluding this chapter
is a summary of the environmental services needs presented in Chapter III.

HISTORICAL PROFILE

Mohave County is one of the four original counties created in the territory of Arizona.
The name Mohave is derived from the Mojave Indians. On November 8, 1864, the
northwestern region of Arizona was designated as Mohave County. The county seat has
changed locale several times; each time one mining area was depleted and another boom
town created, the county seat was moved. In 1887 with the completion of the railroad,
the county seat was moved to Kingman where it has remained.

The county is the second largest in Arizona encompassing 8,465,285 acres. Mohave County
has an estimated 1,000 miles of shoreline on navigable rivers and lakes. It is bordered
by the states of California,"Nevada and Utah and by Yavapai, Yuma and Coconino Counties.
Portions of the Fort Mojave, Hualapai, and Kaibab-Paiute Indian Reservations are located
within the county.

Historically, mining has formed the major economic base of Mohave County. The major
agricultural pursuit is the production of beef cattle. The manufacturing industry is a
relatively new influence on the economy of the county. A growing tourist industry is
increasing employment opportunities in the service sector.






PHYSICAL CHARACTERISTICS

Physiography and Geology

Mohave County, located in the northwest corner of the state, lies within two physiographic
provinces (FIGURE 1II-1). The Basin and Range province is characterized by mountain
chains and alluvial valleys. The section of the Colorado Plateaus province that lies within
Mohave County is dominated by cliff- lined wooded plateaus and narrow semi-arid valleys
and canyons.

Elevations in Mohave County range from 450 feet at Lake Havasu, on the southwest end
of the county, to 8,350 feet on Mount Bangs in the Virgin Mountains, on the northwest
section of the county (FIGURE II-2).

The Colorado River forms the southeastern boundary of the county from the confluence
of Kanab Creek to a point on Township 28 North. From this point, it traverses the county
in a northwesterly direction. As the river flows south, it shapes the western boundary
of the county and serves as the Arizona - California state line. The Bill Williams River,
and part of the Santa Maria River, forms the boundary between Mohave and Yuma
Counties.

Steep-sloped cliffs with drops of more than 2,500 feet in less than a mile are common
south of the Colorado River. The Grand Wash Cliffs, located about 30 miles north of
Kingman, drop 3,000 feet in less than two miles. West of Kingman, closer to the river,
lie the Black Mountains.

The Hualapai Mountains, located 12 miles southwest of Kingman, are bounded on the
east by the Big Sandy River Valley. The highest elevation in this area is 8,266 feet on
Hualapai Peak, near the northern end of the Hualapai Mountains. Twenty-five miles north
of Kingman are the Cerbat Mountains with elevations reaching 7,364 feet at Mount Tipton.
These two mountain ranges are separated from the Black Mountains by the Detrital and
Sacramento Valleys.

Vegetation

The prevailing vegetation types on the plateaus and in the mountains are juniper and
pinyon. Plains grass prevails on the mountain slopes and in the higher valleys (FIGURE
II-3). A number of the canyons and valleys on both sides of the Colorado River are densely
covered with a variety of desert plants, dominated by Joshua trees and creosote bush.
The most extensive stand of cacti is in the northern half of the Black Mountains. Small
groves of Ponderosa pine are found in the higher elevations of the Virgin, Cerbat, and
Hualapai Mountains.

Soils

Developed soils on acid igneous alluvium -are found in the narrower valleys and at the
edges of the larger valleys (FIGURE II-4). These areas are used primarily for seasonal
grazing, and are not suitable for irrigation due to the topography. Shallow soils on granite
and schist parent rock in the thermic region are found where steep slopes allow the rapid



geological erosion of the soil surface. Rock outcrops are common in these areas. Steep
slopes of mountain ranges from 4,000 to 7,000 feet above sea level have shallow soils
on granite and schist parent rock in the mesic region. Vegetation is sparse except for
some stands of Ponderosa pine at the higher elevations on north-facing slopes. Deep soils
of the alluvial flood plains are found along the Virgin River at Littlefield and along the
Colorado River at Mohave Valley South. The soil material is deposited by running water
and is very conducive to agricultural uses. However, due to the flat topography and
potential flood hazards, flood con#rol by levees or dams is essential in these areas.

Soils in the Arizona Strip, north of the Colorado River, consist mainly of soils on limestone
or sandstone parent material. These areas are used for grazing, although to a limited scale,
due to the cliffs and escarpments that are common along the drainages. Forested soils
developed on basalt and cinders are predominant on Mount Trumbull. These soils support
Ponderosa pine and an understory. of grasses which are used extensively for summer grazing.

Climate

Mohave County receives more precipitation in the winter than in the summer. Forty-five
percent of the precipitation of the country occurs between December and March. The
winter precipitation is produced by storms from the Pacific Ocean that travel way across
southern California into Mohave County. Summer precipitation can be attributed to warm,
moist air from the Gulf of Mexico. As the air flows across the hot desert, it rises into
the mountains and produces storms. Mohave County is too far west to receive much of
this gulf moisture. Therefore, summer precipitation is relatively light. Annual average
precipitation in the Kingman area is 10.07 inches while the average on Mount Trumbull
is 12.16 inches. Snow falls occasionally during the winter months, but with the exception
of the higher elevations it usually melts in one or two days.

Temperatures in the winter range from 30° to 50°, although afternoon highs of 75° have
also been recorded. Summertime temperatures range from 65° to 90°, with highs in the
upper 90's common in the afternoon.
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NATURAL RESOURCES

Mineral Resources

Mining in Mohave County dates back to the gold and silver explorations of the 1860's.
A rich silver strike in 1870 started a mining boom which lasted through World War I.
Towns such as Oatman, Chloride, and Mineral Park flourished during this era. Since 1964,
with the discovery of copper and molybdenum ore deposits by the Duval Corporation
in the Cerbat Mountains, mining has again become important. In 1967, the mining division
of El Paso Natural Gas Company began strip mining and milling copper ore about two
miles north of the Duval operation. Additional copper deposits are located throughout
the county (FIGURE II-5).

The Arizona Strip, north of the Colorado River, has the most favorable oil and gas potential,
based upon the stratigraphic section present.in the area. Lead, silver, and zinc are present
in the Strip, as are uranium and vanadium. Non-metallic mineral occurences include gypsum,
halite, mica, kyanite, andalusite, and sillimanite. ‘

Mineral occurences south of the Colorado River include beryllium, gold, lead, silver, zinc,
molybdenum, niobium, tantalum, thorium, tungsten, and rare earths. This portion of the
county also has extensive copper deposits and occurences of uranium and vanadium. Bedded
deposits of manganese are found in the Artillery Mountains, at the southern end of the
county.

Non-metallic. mineral resources south of the Colorado River include dolomite, halite,
limestone, perlite, feldspar, quartz, pumice, flourspar, and mica. Turquoise occurs in several
deposits in and around Ithaca Peak, the site of Duval Corporation open-pit copper mine.
Agate and other forms of chalcedony occur in the gravels between Topock and Oatman.’
Commercial sand and gravel operations are located at Kingman, Lake Havasu, and south
of Bullhead City.

Water Resources

Climate, terrain, and geologic characteristics of an area determine the occurrence and
availability of water within that area. Hence, a general understanding of these factors is
necessary for an accurate appraisal of the water resources of an area. The previous brief
descriptions of these factors should be -considered while assessing’the watér resources of
Mohave County.

For the purpose- of water-resources investigations, Arizona has been divided into three
water provinces (FIGURE II-6). '

The Basin and Range lowlands province consists of broad alluvial-floored basins ranging
in elevation from 450 to 4,500 feet. These basins are bounded by mountain ranges which
rise from 1,000 to 4,000 feet above the valley floors. The general outline of the
basin-and-range structural pattern was formed during middle and late Tertiary time.
Following the faulting that formed the mountains and valleys, materials which now form
the major aquifers in the province were deposited in the valleys.

11
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The Central Highlands province consists principally of rugged volcanic mountain ranges
and receives the greatest amounts of precipitation in Arizona. Most of this precipitation
is lost through eévaporation, but perennial streamflow is still sustained in many places.
The precipitation that infiltrates to the ground-water reservoir usually emerges from springs
throughout the province.

The northeast part of Mohave County is in the Plateau Uplands province. Consolidated
sedimentary rocks that have been carved by steep-walled drainage courses underlie the
entire province. Broad alluvial areas are uncommon and alluvial deposits occur only along
the larger drainages. Differential erosion of alternating resistant sandstone beds and soft
shale units gives the province a mesa-and-butte topography.

Surface Water, Water is found on the surface of the earth as runoff and as storage. Runoff
is "that part of precipitation that appears in surface streams." Storage is "water artificially
impounded in surface or underground reservoirs," and "water naturally detained in a
drainage basin."!

The combination of evaporation from the soil surface and transpiration from plants is
called evapotranspiration. This is the process by which water from the earth is returned
to the atmosphere. In Arizona, high temperatures and low humidity cause more than 95
percent of the precipitation to be lost through evaporation and transpiration and only
a small portion becomes runoff. The average annual runoff of Arizona is the smallest
in the United States; 0.4 inches compared to the national average of 9.4 inches. Extremely
high evaporation losses also occur from water surfaces of natural and man-made reservoirs.
The evaporation rate from Lake Mead, for example, has averaged about 83 inches per
year, representing an annual loss of about 800,000 acre-feet of water.

TABLE II-1
STORAGE RESERVOIRS AND LAKES

MOHAVE COUNTY

Capacity Surface Area

Reservoir or Lake River Basin (Sq. mi.) Structure Use* (feet) (Acre-ft.) (Acres)
Iverson Detention Dam Virgin River 84 Earthfill F 37 1,843 258
Joshua Crosby Virgin River 4.6 Earthfill I,K 14 90 15
Lake Mead Lower Colorado 167,800 Concrete F,1,P

thick arch R,S,W 726 27,207,000 162,700
Lake Mohave Lower Colorado 169,300 Zoned F.P,R 200 1,810,000 28,200

Earthfill I,w,
Littlefield Virgin River - Earthfill 1 137 - _
McCormick Reservoir Colorado - Earthfill I 9 47 - 8.4
Toroweep Colorado - Earthfill - - - . -
Walnut Creek Colorado - - - -— - -
W.F, Cattle Company Colorado 160 Earthfill I 30 220 33
Flat Top Det. Dam Virgin River 370 Earthfill F 37 1,700 350
Alamo Bill Williame 4,730 Earthfill F,S,R, 277 715,000 9,750

PV

Black Ground Colorado - -— K - 25 5
Christman Det., Dam Virgin River 12 Earthfill F 22 273 50
Crosby Tank Det, Dam Virgin River 39 Earthfill F 31 1,1Q0 139
Wolfhole Virgin River - - 1 —— 200 50
Zumwalt Detention Dam Virgin River 37 Earthfill F 37 1,100 101

#F - Flood Control, I - Irrigation, M - Municipal, R - Recreation, § - Silt Control, W - Fish and Wildlife, P - Power.

Source: 'Water Resources -~ State of Arizona, "Arizona Interstate Stream Commiesion, 1967,

On the basis of its drainage-area boundaries, Arizona has been divided into eleven hydrologic
study areas. Two of these drainage basins are within Mohave County. (FIGURE II-7).
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The Colorado River above Parker Dam includes an area of about 24,800 square miles
which drains into the Colorado River above Parker Dam. Average annual runoff is less
than 0.1 inch in' most of the area, but in some places, it ranges from one to five inches.
Flood-control and recreation lakes are provided by Parker, Davis, and Hoover dams. The
Virgin River flows southwesterly through the northwest corner of Mohave County and
empties into Lake Mead. High unit runoff at the Littlefield gaging station probably results
from the comparatively high precipitation in the mountains within the basin.

The Bill Williams River area drains an area of about 5,460 square miles. The Bill Williams
River receives runoff from the Big Sandy and the Santa Maria Drainage. The average annual
runoff is less than 0.1 inch in most of the area, but up to 1.0 inch has been recorded
in the headwaters of the Santa Maria River. Alamo Dam has been constructed on the
Bill Williams River a few miles below the confluence of the Big Sandy River and the
Santa Maria River. The dam serves as a flood-control structure and provides recreational
activities at Alamo Lake. 4

A summary of the surface water resources of the county, as recorded at selected gaging
stations along the major water-ways 1is presented in Table II-2.

TABLE II-2

SURFACE WATER RECORDS - MOHAVE COUNTY

Streamflow
Drainage Period of Unit
Station Gaging Station area record Average Maxi- Mini- runoff
No.* (sq mi) (water mum mum (acre-
years) Cfg** Acre-feet (cfs) (cfs) feet
per
sg mi)
4150--- Virgin River at Little- 5,090 1929-66 223 161,400 22,000 39 32
field.
4215--- Colorado River below 167,800 1934-66 13,990 10,130,000 36,000 152 =======
Hoover Dam, AZ, NV.
4230--- Colorado River below 169,300 1949-66 13,330 9,651,000 31,200 285 =======
Davis Dam, AZ, NV.
4240--- Colorado River near 172,300 1917-34, 20,260 14,670,000 200,000 ======= 85
Topock. 1934-66 13,520 9,788,000 35,700 422 =======
4255--- Santa Maria River near 1,520 1939-65 30.8 22,300 33,600 15
Alamo.
4260--- Bill wWilliams River near 4,730 1939-66 92.4 66,890 65,100 1.1 14
Alamo.
4265--- Bill Williams River at 5,140 1913-15, 150 108,600 92,500 7 21
Planet. 1928-46

* Gaging station numbers refer to locations in Figure II-8.
** Cfs = cubic feet per second.

SOURCE: Bulletin 18Q, Arizona Bureau of Mines, Tugson, Arizona, 1969,
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Ground Water. Ground water is a transitory phase of the hydrologic cycle wherein water
.percolates downward over long periods of time through consolidated and unconsolidated
rock and is stored below the land surface. Materials that store and transmit ground water
are called aquifers.5

In each of the three water provinces, ground water occurs under different conditions.
In the Basin and Range lowlands, the aquifers in the basins store large amounts of ground
water and yield it readily to wells. In the Plateau uplands, water-bearing sandstone yields
small amounts of ground water to wells unless the permeability of the formation has
been increased by faults and fractures. In the Central Highlands, there is little space for
ground-water storage in the igneous and metamorphic rocks and the well-consolidated
sedimentary rocks. Some ground water in solution channels is contained in limestone units
and discharged by springs. ’

In the Plateau Uplands province, ground water occurs in multiple-aquifer systems. The
main aquifer systems in the province are the Coconino Sandstone, the Navajo Sandstone,
and the Dakota Sandstone. The Coconino Sandstone and the Navajo Sandstone are more
than 500 feet thick, but the other aquifers are usually less than 200 feet thick. The fine-
grained features of the aquifers hinder ground-water movement and large yields to wells.
Ground-water movement in northern Mohave County is controlled by large faults and
the gentle slope of the land. Low areas on the structural slope are called troughs. In
the Plateau Uplands province, the most prominent troughs are the Coconino Trough and
the Virgin Trough. Ground-water movement in the Coconino Trough is toward the Colorado
River. In the Virgin Trough it is toward the Virgin River.6

In the Basin and Range lowlands province, the basins between the mountain ranges are
filled with alluvium which comprise the major aquifers in the area. In some places, the
water-bearing sand and gravel beds are separated by impervious materials. An impervious
layer that confines the lower aquifer keeps the water in it under artesian pressure. Water
above the impervious layer and in areas where clay beds are not present is under water-table
conditions.

The direction and rate of ground-water movement through the alluvial basins are influenced
by the hydraulic gradient, the permeability of the material, and the cross-sectional area
of the saturated zone. Prior to development of the valleys in the Basin and Range lowlands
province, the movement of ground water was north to northwest. Normally, the movement
of ground water in the alluvial basins is in the direction of the slope of the land gradient.
The slope of the water table usually approximates the slope of the land surface. However,
subsurface barriers such as local cementation, clay layers, shallow hard rock, or fault zones
cause irregularities in the gradient of the water surface.

Ground-water reservoirs in the Basin and Range lowlands receive recharge from several
sources. Although most of the precipitation on the mountains is lost by evaporation or
transpiration, a portion it becomes runoff and reaches the alluvial materials at the mountain
fronts. An estimated ten percent of the precipitation becomes runoff and as much as
50 percent of the runoff recharges the ground water reservoirs. In some basins, the ground
water reservoirs are recharged by underflow from upstream areas. At the same time that
water is discharged from the upper basin, it is recharged to the lower basin. Direct
penetration of precipitation is another source of recharge. Where precipitation falls directly
on the coarse-grained materials of the washes in the valleys, a small amount may seep
downward to the ground-water reservoirs. In addition, as much as 25 percent of the water
used for irrigation may be returned to the ground-water reservoirs by infiltration.
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Ground water is discharged from the alluvial basins by natural means such as; evaporation,
transpiration, underflow out of the basin, effluent seepage, and spring discharge. Large
amour71ts of ground water are also withdrawn by artificial means such as pumping from
wells.

Principal areas of ground-water resources are shown in Figure II-9. In order to facilitate
discussion, the following appraisal of ground-water resources is made according to major
development areas.

The Big Sandy River area is bounded by the Cottonwood Cliffs and the Aquarius Mountains
on the east. The Peacock Mountains are on the north and the Hualapai Mountains are
southeast of the valley. The Big Sandy River drains the area, which encompasses
approximately 900 square miles. The ground-water reservoirs are recharged by influent
seepage from Cottonwood Wash and Trout Creek, by floodflow during storms, and by
underflow from the basins to the north. Ground water is discharged by effluent seepage
into the Big Sandy River, by underflow through Granite Gorge, and by evapotranspiration.

An estimated 2,000 acre-feet of ground water is pumped annually from the area. The
slight development of the area has not contributed to a significant downward trend of
the water table, and indications are that the ground-water reservoirs will not be depleted
at the present rate of withdrawal. Depth to water in the area ranges from 100 feet to
750 feet. Near Wikieup, the water table intersects the land surface and water issues as
springs along the channel of the Big Sandy River.8

The Sacramento Valley, located west of Kingman, and the Hualapai Valley, northeast of
Kingman, are the principal ground-water development areas in the Kingman vicinity. The
City of Kingman has acquired the rights to 55 potential well sites in the Sacramento
Valley. The basins are filled with alluvial deposits which are more than 4,000 feet in
depth. These deposits can be classified as older, intermediate, and younger alluvium. The
older alluvium forms the principal aquifers in the basins and yields moderate to large
quantities of water to wells. The intermediate alluvium is capable of storing and transmitting
large quantities of water, but since it is above the water table, it is not considered an
important aquifer. Well production from the intermediate alluvium is generally from 20
to 60 gallons per minute. Younger alluvium consists of superficial deposits far above the
water table. In some mountain canyons, bedrock forces the ground water toward the surface
and into the stream alluvium.9

Potential well production is southern Mohave County is shown in Figure II-10. Prior to
1960, ground water, from the Hualapai and Sacramento Valleys, was being pumped at
the rate of 250 acre-feet per year. Municipal pumpage by the city of Kingman and industrial
pumpage by a mining company, have increased the withdrawal to 7,000 acre-feet per
year. Ground-water withdrawal through 1966, was estimated to be 24,000 acre-feet.

In the last few years, water levels in the Hackberry well fields have declined approximately
35 feet. This can be attributed to pumpage by the City of Kingman and the Truxton
Canyon Water Company. Water levels in the well field of the mining company have
declined about six feet, but no significant decline has been shown by wells within three
miles of this well field. Depth to water in the Hualapai Valley is from 800 to 900 feet
at the south end, to 200 feet at the north end. Near Hackberry, depth to water is 70
to 150 feet. In the Sacramento Valley, depth to water ranges from 1,000 feet at the

north end, to 300 feet at the south end. Depth to water in the Kingman area is from
100 to 125 feet.
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About 10.5 million acre-feet of water is available from storage in the ground-water reservoir
of the Hualapai Valley. An estimated 6.5 million acre-feet is available from the Sacramento
Valley. In the Kingman area, the estimated ground water available from storage is 300,000

acre-feet, |

Most of the wells in the Mohave Valley area are within the alluviums of the Colorado
River and yield to wells comes from highly permeable beds of sand and gravel. Depth
to water in the area ranges from six to twenty feet. Under normal conditions, recharge
from the Colorado River averages about 170,000 acre-feet per year. Approximately 150,000
acre-feet of water per year infiltrates directly from the river to the %round-water reservoir.
Most of this infiltration occurs downstream from Bullhead City.l1

Water Quality and Use. Although the quality of water to be used for industrial or
agricultural purposes may vary greatly in composition and chemical properties, the same
variance is not possible where domestic use is concerned. All water sources developed
for domestic uses must comply with the 1962 U.S. Public Health Service Drinking Water
Standards. 12" 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.

Source: USPHS 1962 Drinking Water Standards.

Water quality at a given point on a stream depends upon conditions upstream from that
point. The rapid movement of surface water makes chemical and physical changes easy
to detect. Since ground water moves much more slowly, these changes may be more subtle.
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Ground water in the Hualapai and Sacramento Valleys is generally of good quality. In
some areas in and near the mountains, however, the water is highly mineralized. Samples
from areas near the Cerbat and Hualapai Mountains contain from 1,430 to 2,365 mg/l
(milligrams per liter) total dissolved solids. As ground water moves northward through
the Hualapai Valley, the concentration of total dissolved solids increases, reaching 1,200
mg/1 in wells north of Red Lake. This high concentration can be attributed to the presence
of evaporite deposits. In the Sacramento Valley, the ground water is diluted by recharge
from streams and the dissolved solids content decreases as it moves southward. 13

Since the completion of Hoover Dam on the Colorado River, the annual weighted average
dissolved solids below the dam has ranged between 606 and 813 mg/l. The sulfate has
ranged between 261 and 355 mg/l, thus exceeding U.S. Public Health Service Drinking
Water Standards. Ground water in the Mohave Valley is derived from the Colorado River
and the chemical composition indicates that it has been altered by three processes: (1)

concentration by evapotranspiration, (2) precipitation of calcium and magnesmm
carbonates, and (3) reduction of sulfate.

The U.S. Salinity Laboratory lists the sodium hazard and the salinity hazard as two of
the most important factors to be considered in its classification of irrigation waters.

The suspended-sediment characteristics of a stream determine the use of water from that
stream. The sediment load that enters a surface-water reservoir regulates the life span of
the reservoir and the load that will enter a canal determines the design of the ¢anal system.

The suspended-sediment concentration of a stream may also determine th¢ most economical

use of the water. The rate of erosion from the upper drainage basins can also be monitored
by measurement of sediment loads.

Sediment concentrations of any stream depend on the condition of the upstream drainage
basins. The principal characteristics that influence concentrations are lithology, vegetal

cover, storm intensity, topography, and man-made developments. Mean annual
d1scharge-we1ghted suspended-sediment concentrations for streams in Mohave County are
shown in Figure II-11.
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POPULATION AND ECONOMIC PROFILE

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

Data are presented in this section on pertinent demographic characteristics of the county,
such as present and future centers of population density along with the projections of
population through 1990. Relevant economic facts are presented for each industry in the
county including past trends in employment, labor earnings, and unique factors which
may affect economic development. Employment projections on a broad industry basis
are made for 1990 to aid in determining future water needs.

Population Growth and Projections

Mohave County with a 1970 population of 25,857, ranks eleventh in terms of population
among the counties of the state. A land area of 13,217 square miles results in a population
density of 2.0 persons per square mile.

The population is centered in three major areas, Kingman, Lake Havasu City and the
Mohave Valley. These three areas account for 85 per cent of population of the county.
The 1973 population estimates of the Mohave County Planning and Zoning Department
indicate that the rapid population growth of the 1960's has continued into the 1970's.
The 1973 estimates for the county stand at 36,755. The Kingman Area accounts for 40
per cent of this total with 14,606. The Mohave Valley Area encompasses an additional
9,300. The Lake Havasu City estimate stands at 7,750. The remaining 15 per cent of
the population is scattered throughout the county in new developments and in historic
mining towns.

Figure II-12 shows the historic population figures of the county and projections to 1990.
Prior to 1960, the data indicates that Mohave County was decreasing in population;
however, this trend was dramatically reversed in the 1960's and the rapid growth has
continued.

Due to the difficulty of projecting population for Mohave County (see Section III), the
low, median and high estimates are derived from three sources: the low figures are provided
by the Arizona Trade-Off Model, the median figures from the Economic Security
Commission and the high figures from the cooperative staff estimates of the Office of
Economic Planning and Development and Mohave County Planning and Zoning
Department.

Kingman, the county seat and only incorporated city, is growing steadily. The Colorado
River area including the Mohave Valley Area and Lake Havasu City along with Kingman
will show the major projected increases in population. The newer areas of Dolan Springs
and Meadview will also continue to grow. The older historic communities of Cholride,
Oatman, Yucca and the Arizona Strip Area will probably remain constant or decline in
population. This observation holds true for Hackberry, Truxton and Wikieup.
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The income to support the growth in population will come in part from increased
manufacturing, tourism and recreation based industries. Construction activity is also
expected to expand to meet additional housing demands. Retail trade, services, finance,
insurance, real estate, construction, transportation, communication and public utilities are
all expected to expand as a result

Recreation oriented industries and manufacturing have been the leaders in Mohave County
economic expansion. With development increasing on the Colorado River and new
manufacturing firms opening periodically, the growth should continue,

TABLE II- 4
TOTAL LABOR EARNINGS BY SOURCE
MOHAVE COUNTY
(Thousands of Dollars)

1950 1962 1969 1970 1971

Total Earnings 9,160 15,222 53,698 54,567 61,108
Farm Earnings 317 961 556 258 385
Total Non-Farm 9,477 14,261 53,142 54,309 60,723
Government Earnings 2,047 3,010 7,248 8,498 9,917
Total Federal 1,252 1,024 1,677 1,809 2,070
Federal Civilian 1,212 941 1,350 1,425 1,627
Military 40 83 327 384 443
State and Local 795 1,986 5,571 6,689 7,847
Private Non-Farm 7,430 11,251 45,894 45,811 50,806
Manufacturing ' 460 1,755 6,593 5,489 8,715
Mining * * * * *
Contract Construction * * 14,013 10,435 9,528
Trans. Comm. & Public
Utilities 1,310 1,232 2,699 3,225 3,682
Wholesale & Retail '
Trade 2,886 3,845 8,142 9,899 11,283
Financial, Insurance &
Real Estate 81 280 2,045 2,022 2,269
Services 1,103 = 2,270 8,014 9,741 10,681
Other 12 28 * * *

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

Source: Regional Economics Information System

Bureau of Economic Analysis
U. S. Department of Commerce
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TABLE II-5
MOHAVE COUNTY LABOR FORCE AND EMPLOYMENT

ANNUAL AVERAGE, 1967-1972
WITH A PROJECTION FOR 1990

1967 1968 1969 1970 1971 1972 1990%

Civilian Work Force 6,400 6,575 8,075 8,600 9,050 9,725 17,128
Unemployment 325 300 275 525 600 600 1,010
Percent Unemployment 5.1 4.6 3.4 6.1 6.6 6.2 5.9
Total Employment 6,075 6,275 7,800 8,075 8,450 9,125 16,118
(a) Nonagricultural
Wage-Salary 4,875 5,325 6,650 7,000 7,100 7,750 13,700
Manufacturing 450 550 800 600 825 975 2,256
Non-Manufacturing 4,425 4,775 5,850 6,400 6,275 6,775 11,444
Mining & Quarring 450 500 450 475 475
Contract Construction 550 450 975 1,000 850 900 1,450
Trans., Comm., and
Public Utilities 300 275 300 325 400 425 644
Wholesale & Retail
Trade 1,000 1,050 1,225 1,400 1,575 1,750 3,224
Finance, Insurance
and Real Estate 250 250 300 300 250 300 483
Services & Misc. 775 825 1,050 1,350 1,275 1,300 2,257
Government 1,100 1,475 1,550 1,525 1,475 1,625 2,901
(b) All Other Non-
Agricultural
Employment 1,000 750 950 925 1,150 1,175 2,095
(c) Agriculture 200 200 200 150 200 200 300

Source: Employment Security Commission of Arizona
Unemployment Compensation Division.

% Estimated by Office of Economic Planning
and Development Staff,
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Employment, Industry Analysis and Labor Eamings

Mohave County had a civilian workforce averaging 9,725 persons during 1972. Annual
average employment was estimated to be 9,125. This results in a 6.2 per cent
unemployment rate, substantially higher than the state rate of 3.8 percent.

Table 1I-4 gives labor earnings by source on Mohave County in selected years from 1950
to 1971. Wholesale and retail trade accounts for the largest amount of labor earnings,
18 per cent and is the largest employer with 19 per cent of the workforce. Government
is the second largest employer with nearly 18 per cent of the workforce and 16 per cent
of the labor earnings. Mohave County labor force and employment by broad industry
group for 1967 through 1972 with a projection for 1990 is shown in Table II-5. Services
are an important portion of employment and earnings of the county with 14 per cent
of the work force and 17 per cent of the earnings. Projected figures in labor force and
employment indicate a decline for agricultural and mining in relative importance and a
relative increase for manufacturing, government, trade, services and contract construction.
The relative gain in manufacturing, trade and services supports the higher labor force
participation rate used for 1990, since employment opportunities in these sectors should
draw more women into the labor force.

In the sub-sections below the factors influencing growth in each industry are delineated
along with past trends in employment and earnings.

Agriculture

The production of beef cattle is the major agriculture pursuit of Mohave County. On
a much smaller scale sheep raising is also conducted. Crop production is limited and consists
primarily of alfalfa and cotton. In 1972 there were 9,150 acres under crop production,
Only 2 per cent of the work force is in agriculture.

Agricultural production should increase in the future with the development of the plans
of the Fort Mojave Indian Tribe. The Fort Mojave Tribe plans to develop nearly 7,700
acres in Mohave County for agriculture uses.

Mining

Mining has historically formed the major base of the economy of the county. The Duval
Corporation operates an open pit mine at Ithaca Peak, north of Kingman. The El Paso
.mine has been completed and is in full operation as an open-pit mine. Nonmetalic mining
is being conducted to extract sand and gravel, stone and feldspar deposits.

In 1972 mining represented 5 per cent of the labor force. In 1969 mining activities
accounting for almost 7 per cent of the county employment and 10 per cent total labor
earnings. In 1971 there was a $34 million worth of mine production. Mining is expected
to remain constant through 1990. There will probably be a relative decline in labor force
to 3 per cent in 1990,

Contract Construction

Employment and labor earnings in construction are somewhat erratic for Mohave County.
Employment figures as indicated in Table II-5 have shown considerable increase since
1967, however, each year shows significant difference in the number employed. In 1971
contract construction accounted for 16 per cent of the labor earnings.

Currently, and in the future, the major construction activity is expected to take place in
Lake Havasu City, Kingman and Mohave Valley Area.
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Manufacturing

Although a relatively new influence on the economy of the county, manufacturing is
becoming an increasingly important factor. In .1972 manufacturing accounted for over
10 per cent of the work force and in 1971, 14 per cent of the labor earnings.

Lake Havasu City has production facilities of McCulloch Corporation, a furniture
manufacturing plant and two boat manufacturing firms and a uniform manufacturing plant.
Near Yucca, the Ford Motor Company has established an automotive proving ground.
The Mohave County Airport and Industrial Park, in the Kingman area, has cable
manufacturing and block manufacturing.

By 1990 manufacturing is projected to compose 14 per cent’ of the labor force.
Employment opportunities in manufacturing will probably center in Kingman and Lake
Havasu City. Manufacturing will provide the major thrust to higher employment levels,
and will affect employment in construction as some new and remodeling of facilities can
be expected. The influx of employees will also provide some impetus to construction
of residential housing.

Wholesale and Retail Trade

The largest employment sector in Mohave County is wholesale and retail trade. In the
past five years employment has increased from 1,000 in 1967 to 1,750 in 1972.
Employment in this sector now stands at 19 per cent. Labor earnings in manufacturing
consisted of 14 per cent of the total in the county.

Retail sales are expanding rapidly in Mohave County, and with continued population
increases forecast, consumer outlets can be expected to increase in number to meet
consumer demands and expenditures. An annual increase of 10 per cent could possibly
occur.,

Transportation, Communication and Public Utilities

This has not been the dominant sector of the economy of Mohave County. In 1972
transportation, communication and public utilities accounted for 4.7 per cent of the labor
force and in 1971 6 per cent of the labor earnings. Since 1968 employment has been
steadily increasing in this sector.

The sector in general is projected to maintain its relative position in relation to total
employment in the county to 1990. Trucking and warehousing activity will be centered
in Kingman while expansion in public utilities will be in those areas of .the county
experiencing the greatest population growth.

Services

Labor earnings in this sector grew over 400 per cent between 1962 and 1971. In 1971
services were responsible for 17 per cent of the labor earnings. In 1972 the service sector
made up 14 per cent of the work force.

Tourists purchase significant proportions of the services produced by this industry group.

The recreation attraction of over 1,000 miles of shoreline assures a continuation of growth.
By 1990 employment in this sector is expected to reach over 2,200.
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Government

The second largest employment sector in Mohave County is government. In 1972 this
sector accounted for nearly 18 per cent of the work force. Government earnings in 1971
were responsible for 16 per cent of the labor earnings in the county.

Federal, state and local government will continue to heavily impact on the employment
picture. As population continues to grow and there is a corresponding demand for services,
employment opportunities in local government can be expected to increase. By 1990
government employment is projected to be nearly 3,000.

Finance, Insurance and Real Estate

Employment in this sector is concentrated in Kingman, Lake Havasu City and Mohave
Valley Area. In 1972 this sector was responsible for 3 per cent of the work force. Labor
earnings in 1971 in this sector accounted for 4 per cent of the total.

Both earnings and employment should continue to grow in the coming decades as facilities
expand to meet the needs of larger population. As shown in Table II-5, employment is
projected to increase to approximately 480 by 1990 an increase of 183 over 1972
employment. j
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LAND OWNERSHIP AND LAND USE

Land Ownership

Mohave County, the second largest in the state, encompasses an area of 8,465,280 acres.
A total of 6,188,120 acres, or 73.1%, is owned by the federal government, thus, making
it the largest landowner in the county (Plate 1). The Bureau of Land Management
administers 4,935,646 acres of this federal land, or 58.3% of the county total (Table
II-6). Portions of three Indian reservations lie within the county. These are the Kaibab
(108,467 acres), Hualapai (475,910 acres), and Fort Mojave (23,669 acres). The U.S. Forest
Service administers 26,556 acres which are in the Kaibab National Forest. Other federal
lands presented in Table II-6 include national parks and monuments, wildlife refuges, and
Bureau' of Reclamation lands.

The State Land Department has jurisdiction over 7.2% or 612,296 acres. Most of this
land is classified as grazing or agricultural. Only 15.1% of the land in Mohave County
is private.

A study recently completed by the Arizona Office of Economic Planning and Development,
indicates that 1,280,516 acres in the county are under private ownership. Twenty percent
of the taxable lands have been subdivided into 179 subdivisions. Most of these are
speculative and some are not much more than "paper" subdivisions. The 4.6% in the
"OTHER" category in Table II-6 includes lands under county and local governments
jurisdiction.

TABLE II-6

MOHAVE COUNTY
LAND OWNERSHIP

CATEGORY ACREAGE PERCENTAGE
FEDERAL
Bureau of Land Management 4,935,646 58.3
Indian Reservation 608,046 7.2
U.S. Forest Service 26,556 .3
Other Pederal Lands 617,872 7.3
TOTAL FEDERAL 6,188,120 73.1
STATE 612,296 7.2
PRIVATE 1,280,516 15.1
OTHER 384,348 4.6
TOTAL 8,465,280 100.0

SOURCES: Bureau of Land Management
State Land Department
U. S. Forest Service
Office of Economic Planning and Development
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Present Land Use Patterns

Urban land uses in Mohave County are concentrated in Kingman and Lake Havasu City
(Plate 2). There are numerous residential developments scattered throughout the county,
but most of them are predominantly rural in character. These include the areas of Dolan
Springs, Meadview, Sacramento Valley and Mohave Valley. Most of the industrial uses
are located within or adjacent to the urbanized areas. Industrial uses include, mining,
manufacturing, and the Ford Motor Company Proving Grounds at Yucca.

Lands within the Indian reservations are used predominately for grazing, recreation, and
open space. An obvious exception is the location of the Indian communities therein.

With an estimated 1,000 miles of shoreline, most of the water-oriented recreational activities
of the county are found along the Colorado River and the three major lakes (Havasu,
Mohave, Mead) on the western boundary of the county. BLM lands in the Arizona Strip
are open to recreational activities such as hunting and camping. Grazing is also conducted
within these lands on annual permits. Although there are no established campgrounds in
the Kaibab National Forest, some camping and picnicking does occur, along with extensive
hunting during the fall season. The U.S. Forest Service also issues grazing permits to local
ranchers.

Future Land Use Patterns

Future urban uses are expected to remain within the Kingman and Lake Havasu City
areas, with Lake Havasu City growing at a slightly faster rate. The Mohave Valley Area
is the fastest growing area in the county and is expected to continue. The State Health
Department has adopted stricter subdivision regulations which should slow down the rapid
rate of subdividing.

Mining in the Mineral Park area is expected to remain constant. Manufacturing will increase
in Kingman as more firms move into the Mohave County Airport and Industrial Park.

Any increase in agricultural uses will probably occur in the old flood plain of the Colorado
River at Mohave Valley, since Davis Dam seems to offer adequate flood control. Another
area of potential agricultural use is the Virgin River at Littlefield. However, a flood control
project should be initiated before any agricultural uses are expanded.

With the increase in population, there will also be an increase in recreational activities -

along the Colorado River. The Arizona Strip will continue to provide camping and hunting
opportunities, but due to the remoteness of the area, no significant increase is expected.
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COUNTY NEEDS FOR ENVIRONMENTAL SERVICES

This section provides a compendium of existing projected environmental services needs
for Mohave County. The information presented is a compilation of facts and calculations
which are outlined individually in CHAPTER III of this report for the areas surveyed
in the county, supplemented by additonal information from larger communities to attain
a county overview. Projection methodologies were based upon Section III of this report.

Water Supply and Distribution System

Future water supply demands for the rural communities of Mohave County are presented
in TABLE II-7. The total demand data for the county include estimates for the communities
of Kingman and Lake Havasu City. Data from the Arizona State Health Department place
the average per capita water use for these two communities in 1970 at 149 and 368
gallons per day. The former compares favorably with the Carollo Kingman Report,14 whose
projection methodologies were thus incorporated. Although it appears unlikely that Lake
Havasu City will continue the high rate of water use, projections were based on the 1970
figure remaining constant.

The private water comipanies in Mohave County are listed in TABLE II-8. The systems
are illustrated on PLATE 3. New systems would primarily be associated with private land
development activities in the county, particularly along the Colorado River.

Water resources for the county as a whole appear adequate to meet future domestic water
needs, which could conceivably reach an estimated 25,000 acre-feet in 1990. Present
demands are estimated at 5,500 acre-feet per year. Availability of surface water resources
are difficult to estimate due to involved water rights along the Colorado River. Annual
recharge of the groundwater in Mohave Valley is estimated at 150,000 acre-feet. The annual
recharge of the Hualapai and Sacramento Valley groundwater basin is estimated at only
9,000 acre-feet. However, available reserves stored in the major alluvial deposits in these
areas to a depth of 1,500 feet is estimated to be between 17 and 34 million acre-feet.
Depletion of this reserve water supply has begun on a small scale, as is indicated by the
dropping of the water table in the Hackberry well field. Recharge of the Big Sandy Valley
is estimated at 2,000 acre-feet per year. The Bill Williams River and the Virgin River
can sustain flows year round, but the inaccessible location minimizes the extent to which
the water can be used. Involved water rights are also associated with the Bill Williams
River.

Several of the rural communities have availed themselves of federal funding to improve
their water supply and distribution systems. By far, the major present and future
environmental services needs are in the Mohave Valley Area. Two large utilities serve the
Mohave Valley North and are planning for future growth. Citizens Utilities has consolidated
a number of smaller utilities that exists in the area in the mid-1960's. The same progression
may occur in Mohave Valley South.
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TABLE II - 7

SUMMARY OF PROJECTED ANNUAL
WATER DEMANDS FOR MOHAVE COUNTY
IN 1975, 1980 AND 1990

(Acre feet per year)

DOMESTIC WATER DEMANDS

Developed Projection PROJECTION LEVELS*
Area Year Low Median High
Mohave Valley North 1975 755 775 960
1980 834 915 1,710
1990 1,100 1,230 3,930
Mohave Valley South 1975 437 442 460
1980 490 520 880
1990 620 650 1,450
Dolan Springs 1975 49 51 54
1980 58 64 81
1990 79 104 177
Chloride 1975 8 9 9
1980 10 12 13
1990 13 18 25
Yucca 1975 16 17 18
1980 17 20 23
1990 19 27 35
Oatman ' 1975 5 5 5
1980 6 7 8
1990 8 10 15
All Others** 1975 4,970 6,002 7,666
1980 5,920 7,180 12,050
1990 8,970 12,200 22,000
Total 1975 6,240 7,302 9,116
1980 7,320 8,780 14,750
1990 11,000 14,200 28,000

* Water demands are based on low, median and high population
projection levels, as outlined in Section III of this report.

** All Other Areas of Development (AOAD) includes Kingman and
Lake Havasu City.

Source: Staff calculations.
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TABLE II-8

PRIVATE WATER COMPANIES IN MOHAVE COUNTY

Americana Investments, Inc.

AT & SF Railroad Peach Springs System
Bermuda Water Company

Boulder Inn Well

Camp Leve-Leve

Carefree Resort

Catfish Paradise

Chloride Water Corporation

Citizen Utilities Bullhead City System
Citizen Utilities Camp Mohave System
Citizen Utilities Mohave Water System
Colorado River Sites

Cooks Mobile Station

Desert Shadows Water Supply

Duval Corporation

El Dorado Water Co., Inc.

El Paso Natural Gas Co. Emerald Isle Mine-Hauled
El Paso Natural Gas Co. Hackberry Station
El Paso Natural Gas Co. Topock Station
Ford Motor Co. Proving Grounds

Globe Trotter Boat & Trailer Club Inc.
Gran View Landing

Grasshopper Inn Hauled Water
Hardyville Manor

Hatch Valley Water Co.

Ho-Tye Water System

Joshua Valley Utility Co.

Katherine Resort Water Co.

Katherine Water Works Assn.

Lagoon Estates Commercial System

Lagoon Estates Unit 5 System

Lake Mead Land-Water Co.

Lake Mohave Ranchos Water Co.

Lakeshore Water Co.

Littlefield Water Co-op

Mt. Tipton Water Co.

Natural Corrals Cafe

Oasis Utilities Co., Inc.

Pebble Lake

Putting Green Bar

Rainbow Haven Trailer Park

Rio Lomas Utility

Rio Verde Water Co., Inc.

Ripleys River Resort

Sand Bar

Short-Stop Drive Inn

Southwest Gas Corp. of Arizona

Thumb Butte Water Assoc.

Transwestern Pipeline Co. Needles
Measuring Station

Transwestern Pipeline Co. Seligman
Station (1)

Truxton Canyon Water Co.

Twin City Water Works

Warm Springs Boat Storage

White Hills Water Co.

Whiting Brothers

Willow Valley Water Co., Inc.

W.T.S. Water Company

Yucca Water Assoc., Inc.

SEWERAGE AND WASTEWATER TREATMENT

Wastewater production levels within the county are presently estimated at 3,000 acre-feet
per year. Projected future levels of sewage wastes that may be generated per year by
1990 are presented in TABLE II-9. Currently, approximately 70 percent of the sewage
originates in the larger communities which have some form of wastewater treatment. The
location of wastewater treatment facilities is listed in TABLE II-10. By 1990, it is estimated
that more than 80 percent of sewage produced will receive treatment other than by septic
tank systems. This high percentage of the sewage generated being provided treatment of
a more sophisticated nature than septic tanks suggests that long range planning related
to the ultimate re-use of reclaimed wastewater should be carried out particularly in the
Mohave Valley regions. The use of reclaimed sewage for irrigation or industrial applications
is currently an accepted practice provided modern forms of sewage treatment are utilized.
Sewage reclamation could augment existing and future irrigation water demands in these
regions.
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TABLE II - 9

SUMMARY OF PROJECTED AVERAGE ANNUAL SEWAGE
PRODUCTION LEVELS FOR MOHAVE COUNTY
IN 1975, 1980 AND 1990

Developed
Area

Mohave Valley North

Mohave Valley South

Dolan Springs

Chloride

Yucca

Oatman

All Others**

Total

(Acre-feet per year)

Projection

Year

1975
1980
1990

1975
1980
1990

1975
1980
1990

1975
1980
1990

1975
1980
1990

1975
1980
1990

1975
1980
1990

1975
1980
1990

SEWAGE PRODUCTION
PROJECTION LEVELS¥*

Low Median High
510 525 650
565 620 1,160
750 830 2,650
296 298 310
330 350 595
420 440 980

33 34 36

39 43 55

53 70 120

6 6 6

7 8 9

9 12 17

11 12 12

12 14 15

13 18 24

3 3 3

4 4 5

5 6 10
2,390 2,890 3,670
2,900 3,600 6,000
4,500 6,600 11,500
3,250 3,770 4,690
3,870 4,630 7,900
5,700 8,000 15,300

* Sewage production levels are based on low, median and high
population projection levels, as outlined in SECTION III of

this report.

** A1l Other Areas of Development (AOAD) include the communities

of Kingman and Lake Havasu City.

Source: Project Staff Estimates.

38



TABLE II - 10

WASTEWATER TREATMENT FACILITY INVENTORY
MOHAVE COUNTY - JUNE 1971

Facility Location

River Bend

Mohave Union High

Holliday Shores

Chaparral Country Club

Catfish Paradise

Cattail Cove

Davis Dam

General Cable - Kingman

Hoover Dam

Katharine Landing

Kingman - Downtown

Hilltop

Lake Havasu City (Main Plant)
(N.E. Area)
(S.E. Area)

River Queen

River Road City

Temple Bar

Willow Beach

Type Ownership

Private

School District
Private
Private

Private

State Parks

U.S. Bureau of Reclamation

Private

U.S. Bureau of Reclamation

Private

Municipality
Municipality

Sanitary District
Sanitary District
Sanitary District
Private

Private

National Park Service
National Park Service

Type Treatment
Facility

Extended Aeration
Extended Aeration
Activated Sludge
Contact Stabilization
Extended Aeration
Extended Aeration
Evaporative Lagoon
Extended Aeration
Activated Sludge
Evaporative Lagcon
Aeration Lagoon
Aeration Lagoon
Contact Stabilization
Extended Aeration
Extended Aeration
Extended Aeration
Extended Aeration
Evaporative Lagoon
Evaporative Lagoon

Source: Arizona State Department of Health.

SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

The production levels of refuse, garbage and other forms of solid waste materials will

multiply as population densities increase. Projected levels of solid waste production are
presented in TABLE II-11.

Solid waste materials have been disposed of at thirteen (13) major dumpsites. The county
is replacing these with fourteen pickup sites (PLATE 4) equipped with 5 to 8 cubic yard
containers. The solid waste is picked up once a week by a private contractor and transported
to one of the three sanitary landfills acquired from the Bureau of Land Management.
The landfills are located near Kingman, Lake Havasu City and Mohave Valley. The
development of regional landfill sites is supported by the information contained in TABLE
II-11. Review of this table indicates that by 1990 the major bulk of solid waste will
originate in these three areas. The "All Other Areas of Development" (AOAD) category
noted in TABLE II-11 amounts to 105,227 tons per year for the high projection level
in 1990. It is estimated that 82 percent is the portion of the "AOAD" category that
will be generated in the Kingman and Lake Havasu area. Of the total 153,400 tons of
solid waste expected to be generated with the high projection in 1990, 85 percent is
predicted to accumulate from the Kingman, Lake Havasu City and Mohave Valley areas.
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TABLE II -11

SUMMARY OF PROJECTED AVERAGE ANNUAL SOLID
WASTES PRODUCTION LEVELS FOR MOHAVE COUNTY
IN 1975, 1980 AND 1990

(Tons per year)

Developed SOLID WASTES PRODUCTION
Area Of Projection PROJECTION LEVELS*
Community. Year Low Median High
Mohave Valley North 1975 6,600 6,800 8,400
1980 7,700 8,200 15,400
1990 10,100 11,400 36,200
Mohave Valley South 1975 2,200 2,240 2,320
1980 2,650 2,810 4,770
1990 3,890 4,090 9,070
Dolan Springs 1975 520 540 570
1980 630 690 870
1990 845 1,120 1,900
Chloride 1975 182 190 197
1980 197 227 256
1990 214 303 420
Yucca 1975 140 149 154
1980 153 180 200
1990 174 246 320
Oatman 1975 116 120 125
1980 127 143 164
1990 143 188 268
All Others** 1975 18,936 22,974 29,179
1980 24,395 29,625 50,191
1990 37,738 47,296 105,227
Total 1975 28,694 33,012 40,944
1980 35,850 41,875 71,850
1990 53,100 64,640 -~ 153,400

* So0lid waste production is based on low, median and high population
projection levels as outlined in SECTION III of this report.

** A1l Other Areas of Development (AOAD) include the communities of
Kingman and Lake Havasu City.

Source: Staff calculations.
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CHAPTER 1ll. COMMUNITY PROFILES

INTRODUCTION

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

This chapter has been formulated to give detailed descriptions of the communities surveyed
as related to their economies and their development potentials. From this information,
growth probabilities are developed and utilized in projecting needs for water supply and
distribution systems, wastewater treatment and solid wastes management facilities. These
projections are also related to the existing service systems found in the respective areas.
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MOHAVE VALLEY AREA
HISTORICAL PROFILE

Located in the northernmost part of the lower Colorado River Valley, the Mohave Valley
is the ancestral home of the Mojave Indians. The tribe depended on the annual overflow
of the Colorado River to provide moisture for their crops which were planted alter the
water receded and were allowed to grow without further irrigation or cultivation. In 1858
Fort Mohave was established to protect the growing number of immigrants on their way
to California.

For many years settlement of the Mohave Valley Area was sporadic. With the construction
of Davis Dam, Bullhead City became a community. Construction of the dam was initiated
in 1942 but due to World War II work was terminated until 1947. By 1950 the dam
was generating power and was finally completed in 1953.

For definition in this study the Mohave Valley Area ranges south from Bullhead City
to Topock. The Mohave Valley Area is further divided into Mohave Valley North and
Mohave Valley South. Mohave Valley North runs from Bullhead City south to the Rio
Lomas subdivision, while Mohave Valley South continues south to Topock.

PHYSICAL CHARACTERISTICS

The Mohave Valley ranges in elevation from 510 feet above mean sea level at Topock
to 675 feet above mean sea level at Bullhead City. The valley is bounded on the east
by the Black Mountains and on the west by the Colorado River.

Soils in Mohave Valley North are classified as developed soils from acid igneous alluvium
on gently rolling to hilly topography. Small areas of alluvial soils are found along the
banks of the Colorado River. Most of the area cannot be irrigated satisfactorily because
of the topography. Consequently, there is presently no agricultural activity in the area.

In Mohave Valley South soils are classified as deep soils of the alluvial flood plains. The
soil material is deposited by running water and random sandy or clay layering occurs.
These soils are very conducive to agricultural uses. Since the topography is generally level,
irrigation should not present any problems where water is available.

Summer temperatures in the Mohave Valley range from afternoon highs of 110 degrees
to morning lows of 75 degrees. Winters are mild with temperature ranging from 40 to
70 degrees. Average annual rainfall is less than three inches.

SOCIOECONOMIC PROFILE

The economic base of the Mohave Valley Area is in the northern portion of the valley.
The water recreation potential created by the Davis Dam has keyed the economic and
physical growth of the Mohave Valley. The Colorado River and the mild climate has
stimulated tremendous population growth in this recreation and retirement area. The
economic base of this area is centered in wholesale and retail trade and the services sector.
The majority of these businesses are small family operations depending on tourists and
the community.
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Retail sales are expanding rapidly and as population increases continue, consumer outlets
can be expected to expand to satisfy community demand. Also showing significant
economic impact is the finance, insurance and real estate sector. Financial institutions
are expanding and showing record loans and deposits. There are over 20 real estate
businesses ranging from small developers to large planned community developers. The
southern portion of Mohave Valley has some agricultural activity. Manufacturmg activities
in the Mohave Valley are negligible.

a8 L
7l

The population for the Mohave Valley Area is divided into north (FIGURE III-1) and
south (FIGURE III-2). The median 1975 projection for Mohave Valley North is 6,531
and for Mohave Valley Southcat 2, 904 The Mohave Valley is expected to continue to
grow. The only question is how rapidly. The high projection is based on the continuation
of the rapid pattern from the late 1960's and into the early 1970's. It should be noted
that if this rapid growth continues the Mohave Valley could have a population of over
30,000. This growth would extremely overburden existing facilities. Median projections
show a population total of over 14,000 for the valley with 10,800 in the north and 3,425
in the south.
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FIGURE III - 1 POPULATION OF MOHAVE VALLEY NORTH AND
PROJECTIONS TO 1990
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LAND USE

Present Land Use Patterns

There has been extensive subdividing in the valley within the past 15 years. Most of the
urbanizing growth has concentrated in the Bullhead City and Riviera-Big Bend ares (PLATE
5). Both areas offer service facilities such as stores, gas stations, restaurants, and motels.

Although Bullhead City is unincorporated, most maps define it as a community and for
this reason a separate plate has been developed to show the land use patterns (PLATE
6). Most of the retail establishments are in Bullhead City and Holiday Shores. The majority
of the commercial uses front on Main Street. Residential uses are predominant between
Long Avenue and the Colorado River. There are also residential uses, mostly mobile homes
on the east side of the community. A recently completed development, The River Queen
Resort, offers accommodations for tourists. Adjacent to the River Queen is a large parking
lot for those traveling across the Colorado River to the casinos in Nevada.

Riviera-Big Bend and the rest of the valley are predominantly residential areas. A marina
is also located at Riviera. Rio Lomas. Enchanted Acres, and Colorado River Estates are
speculative lot sales subdivisions. Existing developments in subdivisions of Mohave Valley
North are presented in TABLE III-1.
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TABLE III - 1

RECORDED SUBDIVISIONS IN MCHAVE VALLEY NORTH

Name Acres Lots Structures
Big Bend Acres 30 32 8 H, 11 MH, 4 MU, 3 CL, 1 Motel
Blue Water Terrace 20 46 7 H
Bullhead City* 142 580 See Note*
Colorado River Estates 1,860 707 5 H, 14 MH, 9 CL, 2 CY
Colorado River Gardens 30 123 15 H, 29 MH, 1 CL
Colorado River Park 30 181 26 H, 29 MH, 1 CL
Colorado River Sites 28 19 5 H, 1 MH, 1 CL
Colorado Riviera 176 893 112 H, 289 MH, 4 MU, 11 CL, 2 CY
Country Club Manor & 142 218 27 H, 14 MH, 12 MU, 3 CL, 1 CY
Chaparral Country Club
Echo Cliff Village 1 16 0
Enchanted Acres 110 75 12 MH, 6 CL
Fisherman's Homesites 3 14 6 H, 14 MH, 5 MU
Globetrotters Boat & Trailer Club 2 25 24 H, 15 MH
Hancock Acres 10 50 15 H, 19 MH
Happy Valley 40 160 6 H, 33 MH, 3 CL
Holiday Highlands 408 1,385 78 H, 310 MH, 5 MU, 58 CL, 2 CY, 1 Motel
Holiday Shores 765 2,834 70 H, 222 MH, 6 MU, 23 CL
Mobile Home Country Club 7 50 19 MH
Oasis Park 1 38 12 H, 16 MH, 4 MU, 2 CL
Petersen's Acres 20 67 27 H, 35 MH, 26 MU, 5 CL, 121 Units motel &
trailer parks
Playa del Rio 83 443 32 H, 61 MH, 2 CL
Rio Lomas 52 190 5 H, 1 MH
River Bend 227 1,645 112 H, 333 MH, 3 CL
Riverview Mobile Park 20 184 0
Riverview Park 43 218 4 H, 21 MH, 1 CL
Riviera Estates 50 67 26 H, 1 CL
Riviera 433 3,197 65 H, 866 MH, 12 MU, 31 CL
Roadrunner Park 27 121 12 H, 9 MH, 1 CL
Royal Rio Park 22 95 24 H
Zurcher 4 14 3 MH
LEGEND: H = Conventional Home
MH = Mobile Home
MU = Multiple Unit
CL = Commercial Establishment

CY = Community or Public Service

* NOTE: Bullhead City is shown on Plate 6,

Projected Land Use Patterns

Approximately 25 percent of the residential land in Bullhead City is vacant and it is
conceivable that residential uses will be developed on them. Future commercial uses should
locate on Main Street, although there is commercial property located elsewhere. Because
of the resort atmosphere of the community, industrial uses should be limited to the existing
sand and gravel operation south of the community on the Mohave Valley Highway.
Projected land use patterns for Bullhead City are presented in PLATE 7.

Projected land uses in Riviera include a mobile home development on the north side of

Hancock Road. The other land developments are projected to expand insofar as the vacant
lots will permit.

46



WATER SUPPLY AND DISTRIBUTION SYSTEMS

Existing Facilities

Mohave Valley North is served by several privately owned water companies ranging in
size from the six customers of the Colorado River Sites to nearly 2,000 customers of
Citizens Utilities Company. Citizens Utilities Company currently operates systems serving
Bullhead City, River Bend, Riveria, Chaparral Country Club, Hancock Acres, Big Bend
Acres and Camp Mohave. Oasis Utility Water Company serves approximately 1,000
customers in the Holiday Shores area. The RlO Verde Water Company serves approximately
85 customers in the Play Del Rio Area. Additional water is supplied by private wells
on individual lots.

Water Supply

Since 1968 Citizens Utilities Company has been acquiring smaller water companies in the
Mohave Valley. TABLE III-2 lists seven of the eight wells owned by Citizens Utilities
Company. The eighth well, Camp Mohave, is located in Mohave Valley South, serves less
than 20 customers, and will be discussed in the following section. The seven wells are
interconnected forming the Bullhead City and the Mohaye systems. The records of the
acquired companies were poor and data on the system was gleaned from the Arizona
Corporation Commission, State Health Department files and Citizens Utilities Company.
Water quality records for representive wells in the Citizens Utilities Company system are
listed in TABLE III-3. Recommended concentrations for total dissolved solid and sulfates
are exceeded in most cases.

TABLE III - 2

WELL DATA - MOHAVE VALLEY NORTH

Capacity Depth Pump Type of Static Water gii%
Company Designation gal/min Feet Horsepower Pump Level (feet) inches
Bullhead #1 120 68 10 Turb 35 12
Bullhead #3 70 157 7.5 Turb 78 8
Bullhead #4 175 580 10 Turb 172 12
River Bend #1 80 172 10 Subm 34 12
River Bend #2 300 200 25 Turb 30 18
Colorado Riviera 400 101 50 Turb 50 16
Big Bend 250 116 15 Turb 10

Arizona Corporation Commission
Arizona State Health Department
Citizens Utilities Company
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TABLE III -3

WATER QUALITY DATA FOR MCHAVE VALLEY NORTH

Riviera River Bend #2 Bullhead #4

Concentration Concentration Concentration
Parameter (milligram/liter) (milligram/liter) (milligram/liter)
Total Dissolved Solids (TDS) 710 710 525
Total Hardness 440 480 228
Calcium 138 126 66
Magnesium 23 39 15
Sodium 112 113 105
Alkalinity 144 142 128
Chlorides 226 184 120
Fluorides 0.25 0.34 0.53
Nitrates 4 2 1
Sulphates 310 275 122

Source: Arizona State Department of Health, Water Supply Division

Oasis Utility Water Co. was organized to supply water and maintain a sanitary sewer system
for the Holiday Shores development which has been developing property in Sections 16,
17, and 18 since 1965. Oasis Utility has four wells with service provided primarily from
well 16-1, which was completed in 1970. The capacity is 2,450 gallons per minute pumped
by a 200 horsepower vertical turbine pump. The well has a 16 inch casing perforated
from 250 feet to the total 450 foot depth and a static water level 205 feet. TABLE
I1I-4 presents the driller's log for the well. Well 23-1 held in standby status, is 205 feet
deep with a capacity of 200 gallons per minute and is provided with a 15 horsepower
submersible pump. The remaining two wells, Langford and Marino, have a combined
capacity of 160 gallons per minute.

TABLE III-5 presents chemical quality of the water for 16-1 and Rio Verde wells, both
exceed the recommended limiting concentrations for total dissolved solids and sulfates.

Water Distribution System

Citizens Utilities Company reports a total storage capacity of 485,000 gallons including
a 150,000 gallon tank at the newly constructed Bullhead Well #4. The distribution network
has over 150,000 feet of pipe larger than 4 inch diameter and 130,000 feet 4 inches
or less.

Oasis Utility has storage capacity of over 800,000 gallons including two 250,000 gallons
storage tanks at well 16-1. The distribution network has over 100,000 feet of pipe over
4 inches in diameter and 56,000 feet under 4 inches.

The Rio Verde Water Company has a 4,000 gallon pressure tank and a 10,000 gallon
storage tank. The distribution network has over 14,000 feet of pipeline.

Additional distribution lines are continually being installed by the utility companies in

this rapidly expanding area. Citizens Utilities Company has the added problem of replacing
substandard lines installed by the water companies which it has acquired.
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TABLE III -4

WELL DATA AND DRILLER'S LOG FOR MOHAVE VALLEY NORTH

OASIS UTILITY WELL 16 - 1

Driller's Log:

Depth (in feet) Soil Classification
0O - 89 Sand and Gravel
89 - 121 Clay
121 - 230 Sand and Gravel
230 - 285 Clay and Gravel
285 - 295 Sand
295 - 312 Cemented Gravel
312 - 400 Clay and Gravel

Source: Arizona State Land Department

TABLE III -5

WATER QUALITY DATA FOR MOHAVE VALLEY NORTH

Oasis 16—1_ Rio Verde

Concentration Concentration
Parameter - (milligram/liter) (milligram/liter)
Total Dissolved Solids (TDS) 600 830
Total Hardness 332 568
Calcium 97 158
Magnesium 22 41
Sodium 137 128
Alkalinity 162 152
Chlorides 104 216
Fluorides 0.3 0.39
Nitrates 2 , 1
Sulfates 280 460

Source: Arizona State Department of Health, Water Supply Division
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Water Usage

TABLE I1I-6 lists the water rates for the Citizens Utilities Company and the Oasis Utility
Company. Rio Verde Water Company charges a flat monthly rate of $5.00 per month
for regular customers and $2.50 for part time residents. Rio Verde has no meters installed
but in 1972 pumped a total of 11,759,700 gallons.

TABLE III -6

WATER ' SERVICE RATES FOR MOHAVE VALLEY NORTH

4,000 Gal 15,000 Gal 75,000 Gal
Oasis $4.00 $ 9.50 $33.50
Bullhead 5.50 10.45 37.45
Big Bend 6.00 14.80 62.80
River Bend 6.00 15.13 64.93

Source: Arizona Corporation Commission

Monthly water usage records for Citizens and Oasis are presented in TABLE III-7. The
summer of 1973 maximum/minimum monthly usage of Citizens was 128 and 58 gallons
per capita, while Oasis daily per capita ranged from 149 to 71 gallons. The higher usage
rates for Oasis is attributed to 35 of the 67 commercial customers each consuming an
average of nearly 800 gallons per day.

TABLE III~ 7

Montb

January
February
March
April
May

June
July
August
September
October
November
December

Source:

WATER USE DATA FOR MCHAVE VALLEY NORTH

C

1972
6,342
8,453
12,090
12,806
16,214
16,967
12,055
18,378
16,204
11,938
9,208
9,427

Citizens Utilities Company

Total Monthly Gallonage (x 1000)

50

1973

4,364
4,100
4,194
5,853
7,810
9,368
10,184
8,290
6,394

itizens Oasis

1973 1972
9,028 4,034
8,613 4,062
10,217 4,852
18,877 6,440
18,635 6,636
19,861 8,376
21,713 8,432
21,335 7,973
6,400

5,849

4,799

4,160



Future Neceds

Citizens Utilities Company has purchased a number of the smaller water companies in
the area. Oasis Utility Company plans to construct a new well similar to 16-1 with a
135,000 gallon storage tank. The companies are continually adding new distribution lines.
Both the Citizens and Rio Verde systems could use additional storage capacity. Well
capacity seems more than adequate for all companies.

The difficulty of projecting future population growth for the rapidly expanding Mohave
Valley is compounded when etforts are made to determine the rate of growth for specific
water franchise areas. For example, engineering studies for Oasis Utility project the growth
in that area to be 11,000 in 1990, exceeding the median estimate of this report for the
entire Mohave Valley North.

Future water needs for the area are presented in Table III-8 and were projected utilizing
the existing customer percentage among the utilities. Citizens estimates 2.5 persons on
each of their connections. The variation in water usage between the utilities required
computation of weighted average, with a resultant maximum/minimum of 134 and 61
per capita per day.

The U. S. Geological Survey study16 indicates sufficient ground water recharge to support
the high water use projection through 1990. Depending on the exact location of the
projected growth, additional wells will be needed in certain areas. Future growth direction
will determine the need for the location and capacity of future distribution facilities.
Additional consolidation of the smaller water companies can be expected.

TABLE III - 8

PROJECTED AVERAGE DAILY AND YEARLY
WATER DEMANDS FOR MOHAVE VALLEY NORTH

YEAR
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day l
Summer 1,240,000 2,140,000 4,700,000
107 gpepd U
HIGH 960 11,710 | }3 930}_
’ ’
Winter 585,000 1,190,000 2,660,000 N
_ e —— i)
>
Summer 1,000,000 0L 1,150,000 99 1,470,000 3
Q
MEDIAN 775 915 |l 230|
A 5
Winter 472,000 583,000 834,000 ™
)
Summer 975,000 ) 1,080,000 1,310,000 E
122 109 <
LOW 755 I 834 '1,1oot__
Winter 400,000 550,000 l 742,000 {

Source: Staff calculations.



SEWERAGE AND WASTEWATER TREATMENT

Existing Facilities

The River Bend area is served by a 90,000 gallon per day wastewater treatment unit
that has 356 connections. The system is an activiated sludge unit including a grit chamber,
aeration tanks, final clarification and chlorination. Effluent either irrigates around the plant
or enters the Colorado River.

The Chaparral Country Club has a 32,000 gallon per day activated sludge plant which
includes final clarification in 2 acres of holding ponds and lagoons. Effluent is utilized
for golf course irrigation.

Mohave Union High School has a 10,000 gallon per day unit which includes aeration
tanks and disposal to a leach field.

The River Queen Motel has a 15,000 gallon per day activated sludge unit which includes
an aeration tank and final clarifier and the effluent is chlorinated before entering the
Colorado River.

Oasis Utility recently constructed a 300,000 gallon per day "oxigest" wastewater treatment
plant which serves 214 connections. Disposal is to a four acre pond which is 1/2 mile
from the Colorado River. The unit serves parts of Section 16 and 17 that are below
an elevation of 1,320 feet.

The remaining portions of Mohave Valley North are served by septic tanks. The U. S.
Soil Conservation Servicel7 indicates only slight limitations for residential development
with septic tanks for the soils that prevail throughout the area. Moderate limitations are
noted in those subject areas to rare floods. There have been few problems with septic
tanks in the area. Note that the area is not yet fully occupied and areas such as Section
19 have only 34  percent occupancy. Since lot sizes are small, approximately
5,000 square feet, total development would result in density of 8 septic tanks per acre
at which contamination may occur.

The U. S. Soil Conservation Service survey of the soil properties of Bullhead Cityl8
indicates that the heavily developed areas are located where only slight limitations are
noted for septic tank filter fields. The limitations noted are flood hazard and the hazard
of contamination to lower areas. It is generally recommended that the maximum seasonal
elevation of the ground water tables should be at least 4 feet below the bottom of the
filter field. The depth of ground water beneath most of the flood plain in Mohave Valley
ranges between 9 and 12 feet.

Future Needs

At present the combined system of wastewater treatment plants and septic tanks appear
sufficient.19 However, the expected population increase and corresponding increase in
density will overburden the present system. Projected sewage flows are shown in TABLE
I1I-9. As population densities increase it is imperative that additional wastewater treatment
facilities be constructed. The formation of sanitary districts is one available method of
providing this service. In Section 18 the area served by Oasis Utility was recently established
as the Riverside Sanitary District by the Mohave County Board of Supervisors. Proper
planning for the reuse of the treated water can defray operation and maintenance costs.
For example, the new Oasis unit has been located adjacent to a sand and gravel operation,
allowing the use of the effluent for gravel wash operations in the future.
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TABLE III -9

PROJECTED AVERAGE DAILY AND YEARLY
SEWAGE FLOWS FOR MCHAVE VALLEY NORTH

YEAR
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day
Summer = 775,000 1,340,000 2,940,000 —
HIGH 650 @ E@——-
Winter 425,000 423,000 1,930,000 é‘
Summer 625,000 720,000 920,000 ;
MEDIAN 525 L—--———I_ei_—é_g : 830 ;.;
Winter 342,000 423,000 605,000 ‘g':‘
Summer 610,000 675,000 820,000 ,f:l"
LOW 510 565 750
Winter 334,000 398,000 538,000 -

Source: Staff calculations.

SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

Residents in Mohave Valley North are provided with twice weekly garbage and trash
collection service by Tri-State Disposal Company. Service fees are $4.50 per month for
residential and $10.00 for commercial. The present disposal site is approximately 2 1/2
miles south of Bullhead City. A new sanitary landfill site is being developed to replace
the present one. The new area is located on the Oatman road 4 miles from the Colorado
River. It is one of the three regional sites developed by the county.

Future Needs

TABLE [II-10 shows the projected levels of solid waste production for Mohave Valley
North.

If the high projections are reached new equipment and the expansion of the landfill site
will be necessary.
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Year

1975

1980

1990

TABLE III - 10

PROJECTED SOLID WASTE PRODUCTION LEVELS

FOR MOHAVE VALLEY NORTH IN 1975, 1980 AND 1990
(Tons Per Year)

Low
6,600
7,700

10,100

Source: Staff Calculations.

54

Production Levels
Median
6,800
8,200
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MOHAVE VALLEY SOUTH

Present Land Use Patterns

Most of the subdivisions in Mohave Valley South lack extensive development. Residential
uses are predominantly mobile homes. Subdivision development activities are presented
in TABLE III-11. Commercial uses are located along the Mohave Valley Highway and
include small retail businesses and tourist-oriented services. There are no extensive -

‘agricultural activities in the area aside from grazing and alfalfa or cotton raising. General S

land use patterns are shown in PLATE 8..

TABLE III - 11

EXISTING SUBDIVISIONS IN
MOHAVE VALLEY SOUTH

Name Acres Lots Structures.
Aqua Vista Estates 120 107 9 H, 48 MH, 4 CL
Aqua View 90 . 440 0
Bermuda Acres 60 71 0
Bermuda City 36 . 170 5 H, 80 MH
Bermuda Country Estates 86 70 7 H, 3 MH
Bermuda 80 283 18 H, 7 MH, 16 CL
Bermuda Palms 10 82 0
Bermuda Plantations 163 141 17 H, 107 MH
Bermuda Ranches 121 24 2 H, 7 MH
Camp Mohave - 80 134 4 H, 19 MH
Delta City 163 551 .0
Ft. Mohave Mesa Ranchos 320 56 4 H, 11 MH )
Golden Shores 1,276 3,673 41 H, 166 MH, 5 CL
Lagoon Estates 462 497 38 H, 118 MH, 14 CL, 1 CY
Lake Cimarron Estates 20 121 2 MH
LeClair 320 24 5 H, 10 MH
Marilyn Acres . 61 48 0 ‘
Mohave Mesa Acres 371 240 8 H, 10 MH, 2 CL
Pebble Lake 168 520 3 MH
Rainbow Acres 40 190 15 H, 26 MH, 2 CL
Rio Palmas 160 137 3 H, 4 MH
River Road City . ‘ 80 479 0
Riverview Park 43 . 218 4 H, 21 MH, 1 CL
Willow Valley Estates 734 1,489 83 H, 494 MH, 4 CL, 1 CY

LEGEND: H Conventional home

MH .= Mobile home
CL = Commercial establishment
CY = Community or public service

55



Projected Land Use Patterns

Future residential development in Mohave Valley South is expected to occur within the
existing subdivided lands. Additional commercial uses are not expected to be developed
or expanded in the area. As the population increases, there will be a need for retail outlets
and services. The Fort Mojave Indian Tribe is planning to develop the Fort Mojave Tribal
Farm on nearly 7,700 acres of their reservation. This appears to be the major long-range
agricultural project planned for this area.

WATER SUPPLY AND DISTRIBUTION SYSTEMS

Existing Facilities

Domestic water for Mohave Valley South is provided by either individual private wells
or by one of the numerous water companies franchised in the area. Only the more
significant companies will be discussed in this report.

Lakeshore Water Company serves the Golden Shores subdivision, which adjoins Topock
o the south. Water is supplied to 216 customers from 2 wells for the combined capacity
of 450 gallons per minute. The system has a 5,000 gallon pressure tank and 40,000 gallon
storage tank. In 1972, 28,726,431 gallons were sold.

The Bermuda Water Company serves Bermuda City, Aqua View, Aqua Vista, River Road
City, and Delta City. In 1972, 160 customers received 25, 000 gallons of water from
three wells with a combined capacity of 600 gallons per minute. An operating well with
a 3,000 gallon pressure tank and a standby well are in the southern franchise area. Farther
north, and also served by the Bermuda Water Company, is the new Tierra Verde
development which has a well with a 3,000 gallon pressure tank.

Lagoon Estates Water Company served 37 customers at Lagoon Estates in 1972, charging
a flat rate of $7.00 per month. Three wells each with a capacity of 150 gallons per minute
served the area through three, 7 1/2 horsepower submersible pumps. The two wells in
constant use are 174 and 178 feet deep. A third well which is 110 feet deep is a standby.

The Willow Valley Water Company serving Willow Valley has six wells which in 1972
supplied domestic water to 476 residential and four commercial customers. Only three
were meterea and a flat fee of $5.00 per month is charged. There are 3,752 feet of pipe
over 4 inches in diameter and 57,841 feet of 4 inches or less.

‘Tninufe well. A 30,000 gallon storage tank is in use and 28 customers were served in
1972. The Camp Mohave well, owned by Citizens Utilities Company, is 8 inches in diameter,

200 feet deep, with a 10 horsepower submersible pump, and serves 17 customers. The
Pebble Lake and the Rio Lomas well pump 300 and 200 gallons per minute respectively.

Water quality data for representative wells is presented in TABLE III-12.
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TABLE III - 12

WATER QUALITY DATA FOR MOHAVE VALLEY SOUTH

Willow Valley

Laundromat Bermuda City Camp Mojave‘ Lakeshore
Concentration Concentration Concentration Concentration

Parameter, (milligram/liter) (milligram/liter) (milligram/liter) (milligram/liter)
Total Dissolved Solids (TDS) 830 870 545 425
Total Hardness 410 410 268 164
Calcium 120 123 8l 34
Magnesium 26 24 16 19
Sodium 142 204 131 106
Alkalinity 190 230 190 126
Chlorides 136 ‘140 90 118
Fluorides 0.25 0.66 0.30 0.8
Nitrates 2 1 1 1
Sulphates 345 395 225 52

Source: Arizona State Department of Health, Water Supply Division

Water Usage

The Bermuda Water Company, with 2.5 people per connection, has averaged 174 gallons
per person per day over the past four years. Bermuda maximum/minimum in 1973 was
260 and. 64 gallons per capita per day.

The Lakeshore Water Company has a three year average of 147 gallons per capita per

day. The 1971 monthly water consumption for Lakeshore presented in TABLE III-13
indicates a maximum/minimum range of 240 to 58 gallons per person per day.

TABLE IIT -13

WATER USE DATA FOR LAKESHORE WATER CO.
January - December, 1972

Total Monthly Gallonage

Month 1972
January 871,490
February 995,942
March 1,561,540
April 1,954,660
May 2,021,117
June 2,740,079
July 4,020,820
August 2,593,970
September 2,705,397
October 1,592,360
November 1,201,980
December 867,920
Source: Lakeshore Water Co,
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Future Need

TABLE III-14 shows the future water supply demands for the area. Water quantity should
not be a limiting factor to, wells drilled in the alluviums recharged from the Colorado
River provided that approval is received from the State and contract awarded by the
Department of Interlor With the exception of the Lakeshore wells which are reportedly
over 500 feet deep and several miles from the river, water quality is tvpically poor.
Increased population growth will demand new facilities. At present, certain areas need an
increase in storage capacity. In the near future consolidation may take place among the
small water companies.

TABLE III -14

PROJECTED AVERAGE DAILY AND YEARLY
WATER DEMANDS FOR MOHAVE VALLEY SOUTH

YEAR
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day
Summer 635,000 1,190,000 1,990,000 —
155 dptpd a5
HIGH 460 |880l| jll ,450‘—
Winter 160,000 334,000 658,000 g
J]
>
Summer 610,000 | 700,000} .. 895,000
Wﬁ?f‘zfﬁw‘?{\\ﬁ A2 s
MEDIAN 442 520 650H o
9]
]
Winter 154,000 196,000 296,000 %
0]
Y
Summer 602,000 \ 660,000 850,000 9)
00 Qe 219 <
LOW 437 490 620}
Winter 152,000 185,000 282,000 L
Source: Staff calculations.

SEWERAGE AND WASTEWATER TREATMENT

Existing Facilities

Mohave Valley South has three areas with wastewater treatment plants: River Road City
with a 40,000 gallons per day unit, Catfish Paradise with 15,000 gallons per day and
Five Mile Landing with 20,000 gallons per day. Catfish Paradise and Five Mile Landing
are concessions leased from the federal government.
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All other areas of Mohave Valley South are served by the septic tank leach field method.
The U.S. Soil Conservation Service notes that the major soil components of the area are
sandy loam, loamy sand and loam. Although these soils present only slight limitation in
the use of septic tanks the high water tables of the area suggest caution in the use of
septic tanks. As population densities increase to 4 or S septic tank systems per acre, water
contamination may occur. '

Future Needs

Population increases in the entire Mohave Valley will necessitate the construction of
additional wastewater treatment plants. The Arizona State Health Department recommends
septic tank systems as a temporary measure that should be replaced by sewage collection
and disposal systems.

TABLE III-15 indicates projected sewage flows for Mohave Valley South. As increased
density permits funding of wastewater treatment plants reuse of effluent should be
considered. Effluent from wastewater treatment facilities contain phosphates and nitrates
of sufficient concentration to fertilize farm land. The River Road City plant is presently
planning to permit leasing of approximately 80 acres for year round application of effluent
to raise forage crops. With some modification, an estimated 320 acres can eventually be
irrigated with effluent.

TABLE III -15

PROJECTED AVERAGE DAILY AND YEARLY
SEWAGE FLOWS FOR MOHAVE VALLEY SOUTH

YEAR ]
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day
Summer 397, 000. 745,000 1,240,000 ey
HIGH 310 [EEE} y 280
Winter 116,000 242,000 476,000 E
Summer 382,000 438,000»‘ \Q Sé0,000 %
MEDIAN 298 f 470 440 —E“
Winter 112,000 143,000 214,000 é
Summer 376,000 413,000 531,000 §
LOW 296 330 420 H
Winter 110,000 134,000 204,000 —

Source: Staff Calculations.
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SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

Residents in Mohave Valley South are provided with twice weekly garbage and trash
collection service by Tri-State Disposal Company. Rates and disposal are the same as
discussed for Mohave Valley North.

Future Needs

Projected solid waste production level for Mohave Valley South are given in TABLE III-16.

High population growth in the entire Mohave Valley Area may necessitate new equipment
and expansion of the present landfill site.

TABLE III - 16
PROJECTED SOLID WASTE PRODUCTION LEVELS

FOR MOHAVE VALLEY SOUTH IN 1975, 1980 AND 1990
(Tons Per Year)

Production Levels

Year Low Median High
1975 2,200 2,240 2,320
1980 2,650 2,810 4,770
1990 3,890 4,090 9,070

Source: Staff Calculations.
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COMMUNITY OF CHLORIDE

COMMUNITY PROFILE

Chloride is a historic mining town located in the foothills of the Cerbat Mountains. Founded
in 1860 the town was named for the type of silver ore found in the area. During the
mining boom years Chloride achieved a population of over 2,000. At an elevation of 4,009
feet and with the average precipitation of 11 inches, Chloride is known for its mild climate.
The population of this quiet little community stands at 200 and is not expected to change
over the next 20 years (FIGURE III-3).

300..1 HISTORICAL

POPULATION
250 =

200 — — — — — —

150 ==

POPULATION

100==

50~

1960 1970 1975 1980 1985 1990

FIGURE IITI - 3 POPULATION OF CHLORIDE
AND PROJECTIONS TO 1990

LAND USE

Present Land Use Patterns

Chloride is located 16 miles northwest of Kingman on State Highway 64 at the foot
of the Cerbat Mountains. With the closing of the Tennessee Mine, the population began
to dwindle. Most of the residents of the community are retirees or miners who work
at the Duval Corporation Mine at Mineral Peak.

There are very few commercial uses in the community. These include a grocery store,
gift shop, and a realty. Another commercial use, a tavern, was recently destroyed by fire
and has not been rebuilt. PLATE 9 shows land use patterns.
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Public uses include a school, park, churches, post office and an undeveloped park site
at the south end of the townsite.

Most of the homes in the community appear to be in poor condition. It seems unlikely
that any more residential uses will be developed within Chloride. As new families move
in, others move out and there is no need to expand existing residential uses.

Projected Land Use Patterns

Chloride currently experiences water shortages during summer months. It appears that
Chloride will continue to be a small rural community experiencing no significant future
development.

WATER SUPPLY AND DISTRIBUTION SYSTEM

Existing Facilities

Domestic water for Chloride is provided by the Chloride Water Corporation which
incorporated in June 1972. A Farmers Home Administration loan enabled the community
to improve the water system and a new well was completed in January 1970.

Water Supply

The well is equipped with a three horsepower pump and has a capacity of 56 gallons
per minute. The six inch well has a drawdown of 184 feet and a static water level at
45 feet. The steel casing is perforated from 60 feet to a total depth of 350 feet.

The well log records decomposed granite to a depth of 120 feet with a hard rock formation
for the remainder of the well consisting predominately of granite with quartz seams. The

formation is badly fractured and bearing water for the entire depth. The quality of water
is illustrated in TABLE III-17.

TABLE III -17

WATER QUALITY DATA FOR CHLORIDE WATER SUPPLY - 1971

Concentration

Parameter (mg/liter)
Total Dissolved Solids (TDS) 450.0
Total Hardness 388.0
Calcium 116.0
Magnesium 24.0
Sodium 44 .0
Alkalinity 106.0
Chlorides 52.0
Fluorides 0.6
Nitrates

Sulfates 86.0

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

Water is pumped from the well into a 56,000 gallon storage tank. The water distribution
system includes 13,950 feet over four inch diameter and 6,750 feet of pipe of 4 inches
or less. PLATE 10 indicates water system.

Water Usage

A late summer water shortage in 1972 required a voluntary curtailment of use. Average
monthly water use in 1972 was 34 gallons per person per day, while usage in August
1972 was only 36 gallons per capita per day. Maximim usage.in 1973 was 257,200 gallons
in August, for an average daily use of 42 gallons per person. Water rates are $10 for
the first 3,000 gallons, $26.40 up to 15,000 gallons and $86.40 up to 75,000 gallons
per month.

Future Needs

Projected average daily and yearly demands for the community are presented in TABLE
III-18. The 26 gallons per capita per day in December of 1972 was utilized to project
the minimum demand. The maximum demand was based on a percentage of the yearly
average demand due to curtailment of usage.

The present well is apparently incapable of meeting peak demands especially following
extended dry periods. The community is currently in the process of seeking funding for
another well.

TABLE III - 18

PROJECTED AVERAGE DAILY AND YEARLY
WATER DEMANDS FOR CHLORIDE

YEAR
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day
Summer 12,700 16,900 | 29,000 ]
HIGH E— E—— E}—
Winter 6,600 9,900 20,000 g
Summer 12,200 15,000 21,000 %
MEDIAN ° 12 18 —‘E‘
Winter 6,300 8,800 14,000 “i:’-)l
Summer 11,800 13,000 15,000 §
LOW ' 8 10 | F——
Winter 6,100 [ 7,600 10,000 =

Source: Staff calculations.
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SEWERAGE AND WASTEWATER TREATMENT

Residents of Chloride utilize the septic tank leach field or seepage pit method of sanitary
wastewater disposal. The loam and sand of the area present only slight limitations to
the use of absorption fields. Sewage flows are projected in TABLE III-19.

Future Needs

The present seWerage system appears to be adequate to the 1990 level of population
projections.

TABLE IIT - 19

PROJECTED AVERAGE DAILY AND YEARLY
SEWAGE FLOWS FOR CHLORIDE

YFAR
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day
Summer 8,000 10,600 18,000 T
Winter 4,800 7,200 14,000 ﬁ
Summer 7,500 9,400 13,000 %
X
MEDIAN E 8 12 .Z;
Winter 4,600 6,300 10,000 &
Summer 7,400 8,100 9,000 g
LOW 6 7 9
Winter 4,400 5,500 7,500 —

Source: Staff Calculations.

SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

Chloride is one of the 13 disposal sites in the county. Garbage and trash are deposited
in containers by residents which are picked up once each week and disposed in the county
regional landfill site.
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Future Needs
TABLE III-20 presents the projected solid waste production for Chloride.

This system should meet the needs of Chloride up to and beyond 1990.

TABLE IITI - 20
PROJECTED SOLID WASTE PRODUCTION LEVELS

FOR CHLORIDE IN 1975, 1980 AND 1990
(Tons Per Year)

Production Levels

Year Low Median High
1975 182 190 197
1980 197 227 256
1990 214 303 420

Source: Staff Calculations.
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COMMUNITY OF YUCCA

COMMUNITY PROFILE

Yucca, established in 1885 as a Wells Fargo Station, is named after a type of 'yucca found
in this area. Yucca is located on Interstate 40 south of Kingman.

At an altitude of 3,000 feet the mean maximum temperature is 76 degrees and the mean
minimum is 46 degrees. Yucca has an average annual precipitation of 10.68 inches.

The major economic activity near Yucca is the Ford Motor Company Proving Ground.
The plant employs 200 although nearly all employees reside in Kingman. There is some
highway commercial activity on the access road bordering I1-40.

The 1973 population estimate from Mohave County Planning and Zoning Department is
156. There is not expected to be any major changes in population in the future although
expansion or contraction of the proving grounds activity would have impact on the
projections in FIGURE III-4.

HISTORICAL
POPULATION

POPULATION

1960 1970 1975 1980 1985 1990

FIGURE III - 4 POPULATION OF YUCCA AND PROJECTIONS TO 1990
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LAND USE

Present Land Use Patterns

Yucca is located 22 miles south of Kingman on Interstate 40. In 1960 approximately
6,530 acres in the vicinity were subdivided and placed on the market. All of these
subdivisions were drawn out in a grid pattern with an apparent disregard to drainage and
topography. Few roads have been located within these subdivisions, except for superficial
scraping of the surface.

Residential uses consist of mobile homes interspersed among conventional homes.
Commercial uses are located along the frontage road on Interstate 40. Public uses include
a post office and the Yucca Elementary School.

Ford Motor Company has a proving ground east of the community. This is classified as
an industrial use on PLATE 11. Although the plant employs 200 people, only three of
them reside in Yucca. Most of the residents of Yucca commute to Kingman for
employment.

Projected Land Use Patterns

Yucca has good potential for future development. Small industrial uses could locate on
the west side of the community, adjacent to the mainline of the Atchison, Topeka, and
Santa Fe Railroad. An agreement could be made between manufacturers and the railroad
to provide sidings and loading docks for their businesses. If such an agreement could not
be made, truck transportation is available via Interstate Highway 40.

Future commercial uses should locate along the frontage roads of [-40, including
tourist-oriented retail shops.

Vacant land within the community to provide additional housing is plentiful. If Ford
Motor Company expands operations at Yucca or if industries locate in the community,
additional housing will be required.
PLATE 12 shows a suggested land use development plan for Yucca, which might be used
as a guide for future development.

WATER SUPPLY AND DISTRIBUTION SYSTEM

Existing Facilities

Water service in Yucca has been in continuous operation since 1931. In 1964 a corporate
franchise was awarded the Yucca Water Association. (PLATE 12).

Water Supply
The source of supply is a well leased from the Santa Fe Railroad. The 1,003 foot deep

well discharges 350 gallons per minute. Water quality data for Yucca is listed in TABLE
I11-21.
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TABLE III -21

WATER QUALITY DATA FOR YUCCA WATER SUPPLY - 1971

Concentration
Parameter (mg/liter)
Total Dissolved Solids (TDS) 240.0
Total Hardness 146.0
Calcium 46.0
Magnesium 12.0
Sodium 33.0
Alkalinity (Methyl Orange) 136.0
Chlorides 42.0
Fluorides 0.76
Nitrates 8.0
Sulfates 24,0

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

Water Distribution

The water is chlorinated before entering the two storage tanks which have a total capacity
of 190,000 gallons. The distribution system consists of 4,510 feet of six inch diameter
pipe, 5,150 feet of four inch, 3,101 feet of two inch and 1,930 feet of pipe under two
inches. Although the bulk of the system is on the west side of Highway 66, in 1964
a six inch line was extended under the highway and several connections have been made.
Three commercial establishments on the east side of the highway have their own wells.

Water Usage

Rates are $5.00 for the first 2,000 gallons, $§18 for 15,000 gallons and $78 for 75,000
gallons. In December 1972 there were 42 residential and 12 commercial connections. The
peak year was 1969 with 54 residential and 16 commercial. Maximum/minimum monthly
water use records are shown in TABLE III-22.

Future Needs
Additional growth would require expansion of the distribution system. Ownership of the

well is desirable to assure the community water supply. The projections in TABLE III-23
show that only a slight increase in water demand is expected.
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TABLE III - 22

WATER USE DATA FOR YUCCA
1971 and 1972

Total Monthly Gallonage

1971

Month 1972
January - 221,030
February 259,910 179,135
March 333,380 167,830
April 374,860 -
May 416,010 421,460
June 516,030 548,240
July 699,480 696,450
August 563,290 740,760
September 397,880 492,270
October 325,430 406,860
November 243,420 280,211
December 198,288
Source: Yucca Water Association.
TABLE III - 23
PROJECTED AVERAGE DAILY AND YEARLY DOMESTIC WATER
DEMANDS FOR YUCCA IN 1975, 1980 AND 1990
YEAR
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day
sSummer 26,900 33,000 48,000
HIGH @= | 23 [3}3]"
Winter 6,800 9,700 18,000
Summer 26,200 29,600 37,000
MEDIAN 17 JZOI [gi}“
L2
Winter 6,600 8,700 14,000
sSummer 25,000 25,000 26,000
Low 16 [17] "Ll__g}
L1
Winter 6,200 7,400 10,000
Source: Staff calculations.
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SEWERAGE AND WASTEWATER TREATMENT

Existing Facilities

Sewage disposal is by septic tank. Limitation in the use of absorption fields are only
slight in the sandy loamy soils of the area.

Future Needs
The levels of sewerage production are projected in TABLE III-24.

The population of the town is not sufficient to support financing a centralized sewage
collection system and disposal facility and the projected need is minimal.

TABLE III - 24

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

YEAR
Projection 1975 1980 l9§0
Level Gallons/day Gallons/day Gallons/day
Summer 17,000 21,000 30,000 -
Winter 5,000 7,000 13,000 M
Summer 16,000 18,500 23,000 %
Winter 5,000 6,000 10,000 ,é
Summer 15,500 16,000 16,000 §
LOW 11 12 {EE}—
Winter 4,500 - 5,000 7,000 —

Source: Staff estimates.

71




SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

The former disposal sites has been replaced by a pickup site in which the solid waste
is now deposited in the sanitary landfill in Kingman.

Future Needs

TABLE III-25 shows the projected yearly solid waste production levels for the community
of Yucca.

The current method of pickup sites should be adequate for future needs.

TABLE III - 25
PROJECTED SOLID WASTE PRODUCTION LEVELS FOR

YUCCA IN 1975, 1980 AND 1990
(Tons Per Year)

Production Levels

Year Low Median High
1975 140 149 154
1980 153 180 200
1990 174 246 : 319

Source: Staff Calculations.
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COMMUNITY OF OATMAN

COMMUNITY PROFILE

Oatman, originally called Vivian, located in the Black Mountains, was founded in 1980,
and stands in the heart of a once great gold mining region. The millions of dollars of
gold and silver in this area produced an economy which once supported a population
of over 15,000.

This once prosperous town is on old Route 66, 27 miles southwest of Kingman. At
an elevation of 2,700 feet and with an average rainfall of ten inches, the average winter
temperature is 39 degrees and the average summer temperature is 100 degrees.

There are still a few mines in operation, however the chief industry is tourism. Located
in Oatman is a post office, fire department, sheriff's office and town hall. The tourist
industry is served by a hotel, a number of rock shops, an antique shop, grocery cafe
and saloon and cafe. PLATE 14 shows the general features of Oatman.

The population estimate of 127 for 1973 is provided by the Mohave County Planning

and Zoning Department. As indicated in FIGURE III-5, little change in population is
expected.

HISTORICAL

160=  popuLATION!

POPULATION

20

1960 1970 1975 1980 1985 /1990

FIGURE III - 5 POPULATION OF OATMAN AND PROJECTIONS TO 1990

73



WATER SUPPLY AND DISTRIBUTION SYSTEM

Existing Facilities

The water utility serving Oatman is owned by Americana Investments Incorporated as
a result of their acquisition of the Tom Reed Gold Mine Properties. Most of the existing
facilities were constructed between 1907 and 1916.

Water Supply

The source of water supply is two springs located in the hills above Oatman. The springs
discharge from 10,000 to 12,000 gallons per day with a flow of five gallons per minute
measured below the upper spring. The total discharge is estimated at ten gallons per minute
at the pumping station about five miles below the springs. TABLE III-26 indicates that
the chemical quality of the water is excellent.

TABLE III - 26

WATER QUALITY DATA FOR OATMAN WATER SUPPLY - 1971

Concentration
Parameter (mg/liter)
Total Dissolved Solids (TDS) 180.0
Total Hardness 128.0
Calcium 40.0
Magnesium 7.0
Sodium 24.0
Alkalinity (Methyl Orange) 148.0
Chlorides 18.0
Fluorides 0.47
Nitrates 2.0
Sulfates 13.0

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

Water flows from the springs into a catchment basin and then through a screen into a
four inch diameter pipe. The water flows by gravity through five miles of steel pipe ranging
in size from four to two and one-half inches in diameter, including some sections imported
from England in 1910. The water is delivered to the pumping station and two intermediate
storage tanks of 14,000 and 9,900 gallons. The larger is the original wooden tank and
the smaller a 30 year old metal tank. The system has two pumps with a 400 gallons
per minute capacity. One pump is held in reserve while the 40 horsepower 3-stage
centrifugal pumps the water two miles through four inch diameter pipe to three metal
storage tanks in town. Two of the tanks have 22,000 gallon capacity each and the third
holds 8,000 gallons. From these tanks water is fed by gravity through nearly five miles
of distribution lines. The distribution lines are drained when freezing is anticipated.

Water Usage
The rate of $3.00 for 66 cubic feet (approximately 500 gallons) has been in effect for
the water utility since 1936. An application for a rate increase has been submitted to

the Arizona Corporation Commission. The water meters of Oatman record in cubic feet,

as the monthly water usage in TABLE III-27 for the test year August 1972 - July 1973
shows.

TABLE III -27
WATER USE DATA FOR OATMAN

August, 1972 - July, 1973

Total Monthly Gallonage

Month Cubic Feet Customers
August, 1972 14,505 65
September 15,804 65
October 14,911 74
November 16,805 8l
December 10,373 81
January, 1973 13,002 84
February 11,515 87
March 14,353 91
April 12,541 86
May 17,584 82
June 18,281 80
July, 1973 18,489 70
178,199

Source: Americana Investments Incorporated.
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Maximum/minimum daily per capita usage ranges from 40 to 20 gallons. The extremely
low usage apparently results from the high rates and curtailed supply. In the summer
of 1972 the flow from the springs was insufficient and 64,000 gallons of water were
purchased from the City of Kingman and delivered by tank trucks to the storage tanks.

Future Needs

The entire system from the capacity of the springs to the old distribution system needs
thorough analysis. The utility is planning to analyze the water in the old mines for
suitability as an emergency source. The system should be overhauled. The utility may
apply to Farmers Home Administration for funds to upgrade the system. TABLE III-28

indicates future water demands.

TABLE III - 28

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

YEAR |
Projection 1975 1980 1990 w
Level Gallons/aay Gallons/day ‘ ‘ Gallons/day i-
Summer 3,200 5,300 11,000 —
HIGH E‘r D— E
Winter 5,900 8,400 15,000 ,@
Summer 3,100 | 4,600 l 8,000 %
MEDIAN L E} - —D @f“
Winter | 5,700 7,300 11,000 1,248
Summer 3,000 . 4,100 6,000 §
ow [(— el B
Winter 5,500 6,500 8,000 L
| e - |

Source: Staff calculations.
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SEWERAGE AND WASTEWATER TREATMENT

Existing Facilities

Disposal of sewage waste in Oatman is by individual septic tanks. There are severe
limitations to the use of leach fields in this rocky area. The present water supply is not
in danger of pollution since the springs are well above the town. Caution should be observed
in any proposed development of supplies closer to the community.

Future Needs

The need for centralized sewage collection of disposal facilities in Oatman appears to be
minimal. TABLE III-29 shows the projected average daily and yearly flows for Oatman.

The projected population is not sufficient to support financing a centralized sewage
collection system.

TABLE III - 29

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

YEAR
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day
Summer 3,700 5,200 10,000 a—
Winter 2,300 3,800 8,000 g
Sunmer 3,600 4,600 7,000 H
o
MEDIAN E‘ B 6 E—é
Winter 2,200 3,300 6,000 é
Summer 3,400 4,100 5,000 2
LOW E} E 5 |-
Winter 2,200 3,000 4,000 —

Source: Staff estimates.



SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

The former disposal site has been replaced by a pickup site. Solid waste is then transported
to the Mohave Valley Regional Landfill Site.

Future Needs
Estimated yearly solid waste production levels for Oatman are found in TABLE III-30.

The current procedure is capable of meeting expected production levels beyond 1990.

TABLE III - 30
PROJECTED SOLID WASTE PRODUCTION LEVELS FOR

OATMAN IN 1975, 1980 AND 1990
(Tons Per Year)

Production Levels

Year Low Median High
1975 116 120 125
.1980 127 143 164
1990 143 188 268

Source: Staff Calculations.
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DOLAN SPRINGS AREA

COMMUNITY PROFILE

The Dolan Springs Area was created as a result of the flourishing subdivision activity
within Mohave County. The area is promoted by the developer as a "beautiful place to
retire".

At an elevation of 3,300 feet the area has a moderate climate with an average winter
temperature of 40° and an average summer temperature of 90°. The average rainfall is
10 inches. The Dolan Springs Area is 35 miles northwest of Kingman and 70 miles from
Las Vegas. The area is flat desert terrain.

Dolan Springs is predominantly a retirement community although it does have a grade
school. There are two grocery stores, a number of gas stations, a museum and bake shop,
a barber shop and a gift shop. Land use patterns appear in PLATE 15.

The population of Dolan Springs area was estimated to be 447 in 1972 and 547 in 1973.
Population figures previous to these years is unavailable. The area is expected to continue
to grow with main emphasis as a retirement community. FIGURE III-6 shows the projected
population for the Dolan Springs Area.

16 e

100

POPULATION X
i

1970 1975 /980 /985

FIGURE III - 6 POPULATION OF DOLAN SPRINGS AREA AND
PROJECTIONS TO 1990
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WATER SUPPLY AND DISTRIBUTION SYSTEMS

Existing Facilities

Domestic water for the Dolan Springs Area is supplied by four investor owned water
companies; Mt. Tipton Water Company, Incorporated and Lake Mohave Ranchos Water
Company, Incorporated serve the immediate Dolan Springs environs and the White Hills
and Detrital Water Companies serve the adjacent areas to the north.(PLATE 16).

Water Supply

The Mt. Tipton Water Company, with the largest number of customers, received Farmers
Home Administration funding to improve their system and began supplying water from
a new well in 1972. The capacity of the well is 90 gallons per minute with a static water
level of 401 feet and a total pump lift of 503 feet through a 20 horsepower submersible
pump. The eight inch well casing is perforated from 400 feet to the total well depth
of 600 feet. TABLE III-31 shows the well log for Dolan Springs.

TABLE III -31

WELL DRILLER'S LOG SUBSURFACE SOIL PROFILE FOR DOLAN SPRINGS WELL

Driller's Log:
pepth (in feet)

0

8

63

422

440

444

501

504

522

524

Source:

8
63
422
440
444
501
504
522
524

600

Arizona State Land Department

80

Description of Formation Material

Top Soil

Sand and Gravel - conglomerate

Boulders - conglomerate

Water in Boulders (water rose to 400 feet)
Sand

Sand and Small Boulders

Sand

Gravel and Small Boulders

Sand

Gravel, Clay and Boulders



Lake Mohave Ranchos Water Company provides water from two wells with a combined
capacity of 140 gallons per minute and well depth of 330 and 474 feet.

The White Hills Water Company well has an operating capacity of 20 gallons per minute,
a well depth at 750 feet and a static water level at 630 feet. The well is reportedly
capable of 100 gallons per minute but lack of power at the site necessitates the use of
Jensen Jack device.

The Detrital Water Company has a 550 foot deep well with a capacity of 25 gallons
per minute supplied by a five horsepower submersible pump.

The chemical quality of the water from wells and springs is listed in TABLE III-32. These
figures indicate that the water generally meets recommended standards.

TABLE III - 32

WATER QUALITY DATA FOR DOLAN SPRINGS AREA

Mt. Tipton Lake Mohave Ranchos White Hills

Concentration Concentration Concentration
Parameter (milligram/liter) (milligram/liter) (milligram/liter)
Total Dissolved Solids (TDS) 257 240 325
Total Hardness 170 178 156
Calcium 37 44 25
Magnesium 18 16 23
Sodium 18 14 46
Alkalinity 134 128 136
Chlorides 35 34 36
Fluorides 0.8 0.53 0.12
Nitrates 4 15 15
Sulfates 16 40 40

Source: Arizona State Department of Health, Water Supply Division

Water Distribution

Mt. Tipton has two 56,000 gallon storage tanks for a total capacity of 112,000 gallons.
The distribution system has more than 77,000 feet of pipe larger than four inches and
74,000 feet that is four inches or less in diameter. Lake Mohave Ranchos has five tanks
with a total storage capacity of 112,000 gallons. The distribution network has pipelines
that include approximately four miles of four inches or less and 25,000 feet larger than
four inches. White Hills has a 11,000 gallon storage tank and two smaller tanks for a
total capacity of 13,500 gallons. Detrital has a 2,200 gallon storage tank. White Hills
and Detrital had a combined total of approximately 4,000 feet of pipeline under four
inches approximately by the end of 1972.
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Water Usage

Lake Mohave Ranchos charges $5 for the first 5,000 gallons, $19.95 for 15,000 gallons
and serves 53 residential and seven commercial customers. White Hills charges $5 for the
first 5,000 gallons, $15 for 15,000 and serves 26 residential and one commercial customer.
Mt. Tipton charges $18 for the first 5,000 gallons, and $28 for 15,000 gallons and serves
136 residential and five commercial customers.

Average yearly demands for both Mt. Tipton and Lake Mohave Ranchos in 1972 was
74 gallons per capita per day. The maximum/minimum demand (summer and winter)
for Mt. Tipton range from 45 to 108 gallons per capita per day.

Future Needs

It is difficult to predict the direction and rate of population growth of the specific area
served by the four water companies. The projected water demand for the area presented
in TABLE III-33 is based primarily on usage by Mt. Tipton area residents, since they
comprise over 60% of the present connections. Lake Mohave Ranchos comprises almost
25% of the remaining connections and had similar usage. It appears that total well capacity
and storage are adequate for the projected demands. However, concentration of growth
in any one franchise area could overburden the system in that particular area.

TABLE III - 33

PROJECTED AVERAGE DAILY AND YEARLY
WATER DEMANDS FOR DOLAN SPRINGS AREA

YEAR
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day
Summer 68,500 100,000 208,000 "
HIGH [E E 177
Winter 30,000 48,000 116,000 ﬁ
Summer 65,000 79,000 122,000 %
MEDIAN 51 64 104 —_%
Winter 28,000 38,000 68,000 é
Summer 62,500 72,000 92,500 §
Low ) 49 58 79
Winter 27,000 35,000 51,500 —

Source: Staff calculations.
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SEWERAGE AND WASTEWATER TREATMENT

Existing Facilities

The Dolan Springs Area disposes sewage waste by individual septic tank systems. The
use of septic tanks in the low density Dolan Springs Area is an economical means of
sewage disposal and will continue to be utilized in the future. In general, the U.S. Soil
Conservation Service indicates only slight limitations for septic tank absorption fields in
the loamy soils of the valley, unless the area is subject to frequent flooding. Naturally,
severe limitations are encountered where rock is present.

Future Needs

Projected average daily and yearly sewage flows for Dolan Springs area are presented in
TABLE II1-34.

Septic tanks should be sufficient to meet the projected population increases and the
corresponding density resulting from these increases.

TABLE III -34

PROJECTED AVERAGE DAILY AND YEARLY
SEWAGE FLOWS FOR DOLAN SPRINGS AREA

YEAR
Projection 1975 1980 1990
Level Gallons/day Gallons/day Gallons/day
Summer 43,000 62,500 130,000 —
HIGH [ 36] JI—_S——]EJ 120
Winter 22,000 35,000 84,000 ﬁ
Summer 40,500 49,000 76,000 %
MEDIAN 34 43 70 E*
Winter 20,000 27,000 49,000 $
Summer 39,000 45,000 58,000 g
LOW | 33 | 39 53
Winter 19,500 25,000 37,000| —

Source: Staff Calculations.
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SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

Existing Facilities

A disposal site has been replaced by a pickup site in which solid waste is transported
and disposed at the Kingman landfill site.

Future Needs
The present method of pickup site and disposal at the Kingman landfill site should be

sufficient in the future. Estimated yearly solid waste production levels for the community
are found in TABLE III-35.

TABLE III - 35
PROJECTED SOLID WASTE PRODUCTION LEVELS

FOR DOLAN SPRINGS AREA IN 1975, 1980 AND 1990
(Tons Per Year)

Production Levels

Year Low Median High
1975 520 540 570
1980 630 690 870
1990 845 1,120 1,900

Source: Staff Calculations.
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THE ARIZONA STRIP

COMMUNITY PROFILE

The Arizona Strip also known as the Mohave Strip or the "Strip Country", is in the
northernmost portion of Mohave County. The Strip, an area of approximately 7,600 square
miles is bounded on the west by Nevada, the north by Utah, the east by Coconino County
and the south by the Colorado River. There is no access to the strip country from the
rest of Mohave County. Historically the Strip area is tied to southern Utah and St. George.

The two communities in the Strip considered in this report are Colorado City and
Littlefield. Both communities are early Mormon settlements. Littlefield is located in the
northwest section of the county on the new Interstate 15 and 80 miles east of Las Vegas.
Founded in 1864 and at an elevation of 1,500 feet, it is a small farming community.
There are approximately 50 people in the Littlefield area.

Colorado City, formerly known as Short Creek, was founded in 1872 and is at an elevation
of 5,000 feet. The original name was derived from Short Creek which runs near the
community. The population of Colorado City is estimated at approximately 500. Natural
increase in population is expected, however, out-migration of younger people could generate
a decrease over the next 20 years.

LITTLEFIELD

Present Land Use

The community of Littlefield is named after the cultivated fields in the area. There are
presently six families living in a rural atmosphere at Littlefield and eight familes at Beaver
Dam, located one mile north of Littlefield. Residents of both communities receive their
mail at a local residence in Littlefield. The Arizona Highway Department has a mainteniance
yard at Littlefield and there is a weigh station at Beaver Dam. Commercial activity is
limited to a small gift shop and gas station located on U.S. Highway 91, just north of
Interstate Highway 15. PLATE 17 shows general features.

A schoolhouse for Littlefield School District No. 9 is located at Littlefield. During the
first semester of the 1973-74 school year, six students were enrolled at the school. With
the completion of construction on Interstate 15, families of construction workers have
moved away and enrollment has dropped to one pupil.

Projected Land Use

Littlefield has potential for expanding agriculturally once a feasible flood-control project
is constructed on the Virgin River. By expanding irrigation into the higher elevations of
the valley, flood hazards during the crop season could be reduced.
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A report, "Economic Opportunities Littlefield, Arizona", has been prepared by a consulting
economist for the Four Corners Commission. The report foresees recreation and tourism
as the major economic base for the community. Emphasis is also placed on a retirement
community: which would eventually boost the population to 4,500. However, these
projected developments are somewhat dependent upon the construction of two interchanges
on Interstate 15, and only one interchange with limited access was constructed. Littlefield
will probably remain a small farming community.

COLORADO CITY

Present Land Use Patterns

The largest community in the Arizona Strip is Colorado City. The community is
agricultural-residential in character. Most of the residents are semi-selfsupporting and each
family tends their own garden. However, it is virtually impossible to survive on a home
garden and individuals must seek outside employment. Employment is currently offered
at several retail businesses in the community and by a small sewing plant, Barco of
California.

There is a dairy at the southwest corner of Creek Bed Avenue and Hammon Road which
appears to be owner-operated. A greenhouse is located on the east side of Central Avenue
south of Short Creek. Other commercial uses are shown on PLATE 18 as industrial uses
since they are heavy commercial and approximate the industrial category. In addition to
Colorado City Elementary School and Colorado City Academy, a junior high school, public
uses include the post office and sheriff's office on Central Avenue, and a ballpark on
the comer of Central Avenue and Johnson Avenue. The cemetery and solid waste dumpsite
are located on the east side of the community on opposite sides of Township Avenue.

It should be noted that the General Plan considers Colorado City and Hildale as one
community since a plan for one will affect the other. However, Mohave County has no
jurisdiction or authority to implement a plan for Hildale, Utah.

Projected Land Use Patterns

There are several new homes under construction in the community. They appear to be
setting the trend for future homes, since the architectural character of these new homes
show considerable contrast to the exXisting homes. The agricultural category on PLATE
19 includes agricultural-residential uses.

Two types of commercial uses are projected for Colorado City. The Mohave County
Planning and Zoning Department has prepared a General Plan for Colorado City, Arizona
and Hildale, Utah. The plan calls for a community shopping area to be located along
Central Road between Edson Avenue and Township Avenue. In order to serve the traveler,
highway commercial has been located in the Plan along State Highway 289.

The industrial area is projected to accommodate light industrial uses and the possible
expansion of the Barco sewing plant. This area will be developed as an industrial park.
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The General Plan has located a Civic Center on Central Road north of Township Avenue.
If the community incorporates the Civic Center should include city hall and the fire
department. If it does not incorporate the sheriff's substation and other county government
offices should be located in the Civic Center.

WATER SUPPLY AND DISTRIBUTION SYSTEMS

Existing Facilities

Domestic water is supplied to Littlefield by the Littlefield Water Co-op. Colorado City
receives domestic water from the Twin City Water Works which also provides service to
Hildale, Utah. The sparse data available on these isolated communities is from Arizona
State Health Department.

Water Supply

Water for Littlefield is supplied by a 20 gallon per minute pump located in the spring
house on the banks of the Virgin River. The source of supply is a spring (or wet well)
which is subject to flooding. Flooding in December 1966 resulted in probable pollution
of this source ana approximately 100 citizens were innoculated against typhoid.

The water for Colorado City, supplied through Twin City Water Works, is from spring
sources in Jan's and Maxwell Canyons. Water quality data for sources from the two areas
are presented in TABLE III-36.

TABLE III - 36

WATER QUALITY DATA FOR LITTLEFIELD AND COLORADO CITY

Littlefield Colorado City

Concentration Concentration
Parameter (milligram/liter) (milligram/liter)
Total Dissolved Solids (TDS) 425 103
Total Hardness 380 90
Calcium 121 23
Magnesium 24 8
Sodium 37 4
Alkalinity 236 94
Chlorides 46 6
Fluorides 0.57 0.1
Nitrates 8 -
Sulfates 144 6

Source: Arizona State Department of Health, Water Supply Division
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Water Distribution

At Littlefield, 90 feet of head must be overcome to raise the water to a 500 gallon storage
tank. A control float in the storage tank activates the pump in the spring house. Water

is then gravity fed through a mile of 1 and 2 inch pipes to the school house and then
to town.

At Colorado City, water from the springs is fed by gravity through 2 inch and 4 inch
pipes to a 43,000 gallon welded steel tank. A 208,000 gallon storage tank installed in
1972 is 58 feet above the service area.

Future Needs

While insufficient data is available to permit water use projections for either community,
no serious problems of water supply of domestic-commercial use are anticipated for
Littlefield. The hazard of the source of supply being flooded should be investigated further.

It might be possible to protect the site with a dike or, alternatively, a new source of supply
might be more feasible.

Although the capacity of the springs at Colorado City was not determined, the domestic
water supply has been supplemented through irrigation wells in ‘the past and there are
ample high capacity wells. The quality of the well water is high in iron and manganese
which can be reduced by aeration or oxidation.

SEWERAGE AND WASTEWATER TREATMENT

In both communities sewage wastes are disposed of on an individual basis by the use
of septic tank leach field systems. The sandy loam of the Colorado City area generally
presents only slight limitations for uses of septic tank absorption fields. There is the
possibility encountering soils with a moderately slow percolation rate. In the Littlefield
area caution should be observed since the existence of a cemented pan at less than 20
inches below the surface can present severe limitation to the use of absorption fields.

SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

Colorado City disposes solid waste at a landfill site that is covered as needed. In the
future, a sanitary landfill and the equipment to operate it will be necessary. At present
in Littlefield a small dump is used to dispose of solid waste and although sufficient for
current usage there should be an improvement in the method of coverage.
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COMMUNITIES OF HACKBERRY, TRUXTON, WIKIEUP

COMMUNITY PROFILES

The communities of Hackberry, Truxton and Wikieup are three small rural areas that have
estimated population ranging from 90 to 400 that are stable or declining, They are discussed
in this report because they do have existing water supplies. Plate 20 designates the general
features of the three communities.

Hackberry is approximately 32 miles northeast of Kingman on Route 66 at an elevation
of 4,000 feet. In the 1870's Hackberry was a prosperous mining camp. The name of
the community is derived from the hackberry trees in the area. Current population is
estimated to be approximately 90.

Truxton, at an elevation of 3,880 feet,is approximately 15 miles east of Hackberry on
Route 66. The name is attributed to Lieutenant Edward Beale who in 1858 spent a day
at what he called Truxton Spring. The current population here is estimated to be
approximately 100.

Wikieup, established in 1922, is located on the southeastern part of Mohave County on
Route 93. The town,at an elevation of 2,500,is near the banks of the Big Sandy River.
The population estimate for this area is approximately 400.

WATER SUPPLY AND DISTRIBUTION SYSTEMS

EXISTING FACILITIES

Truxton is served by the Hatch Valley Water Company from a 350 foot deep well through
a 500 gallon per minute pump. A 5,000 and a 10,000 gallon pressure/storage combination
is installed, along with 13,660 feet of pipeline under 4 inches. In 1972, 19 customers
were metered and 982,000 gallons of water were sold. Monthly rates are $10 for the
first 5,000 gallons and 50¢ for each additional 1,000 gallons.

Hackberry and the area southwest along the Kingman pipeline to the west edge of the
Claude Neal Ranch are served by the Truxton Canyon Water Company. Water for areas
east of Hackberry is hauled by individual trucks. The Truxton Canyon Water Company
has 2 wells at 150 and 250 feet deep with a total capacity of 475 gallons per minute.
The water flows from the wells through the Kingman line subject to a contract between
the city of Kingman and the company. In 1972, 33 customers received 11,472 gallons.
There were 25 residential customers who paid $5 for the first 10,000 gallons and 35¢
for each additional 1,000 gallons.

Wikieup is primarily served by individual private wells. The Ho-Tye Water Company serviced
9 metered customers in 1972 and 309,670 gallons from the 110 foot well. The company
charges 75¢ per 1,000 gallons per month.,

TABLE III-37 shows the chemical quality of water from representative wells in each area.
The Ho-Tye source exceeds drinking water standards in total dissolved solids and fluorides.
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TABLE III - 37

WATER QUALITY DATA FOR HACKBERRY, TRUXTON, WIKIEUP

Hatch Valley Truxton Ho-Tye

Concentration Concentration Concentration
Parameter (milligram/liter) (milligram/liter) (milligram/liter)
Total Dissolved Solids (TDS) 333 415 610
Total Hardness 228 372 256
Calcium 38 83 62
Magnesium 32 39 24
Sodium 16 43 126
Alkalinity 168 322 268
Chlorides 42 70 92
Fluorides 0.37 0.53 2.6
Nitrates 11 4 4
Sulfates 19 40 136

Source: Arizona State Department of Health, Water Supply Division

FUTURE NEEDS

The water systems discussed are small in terms of the number of service connections and
extensiveness of distribution networks. Water supplies appear adequate for these areas
showing little or no future population growth. It should be noted that the Truxton Canyon
Water Company signed a service agreement at the end of 1972 to supply water to the
Valle Vista development east of Kingman. Noting that this would require 9,000 acre
feet of water per year, the Arizona Water Commuission has expressed concern in a report
dated January 5, 1973. The U. S. Bureau of Reclamation notes that the Hackberry well
field is discharging more water than is naturally being recharged and eventually will have
to be abandoned or production severely curtailed.2

SEWERAGE AND WASTEWATER TREATMENT

Sewage wastes in all three communities are disposed of by individual septic tanks. In
general, absorption fields present only slight limitation in the prevalent soils of the area
particularly in the Truxton and Wikieup area. Caution is required in a few areas where
a cemented pan is present less than 20 inches below the surface. The stable or declining

population of these areas indicates these communities will be adequately served by septic
tanks.

SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES
Truxton is one of 13 pickup disposal sites located throughout the county. Collection occurs
once a week and is delivered to the Kingman landfill site. The Wikieup area is also serviced

once a week. The pickup procedure provided by the county appears to adequate to meet
the present and future needs of Truxton, Hackberry and Wikieup.
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OTHER AREAS OF DEVELOPMENT - MEADVIEW, GOLDEN VALLEY RANCHOS
AND SO-HI ESTATES

COMMUNITY PROFILE

The other areas of development that are mentioned in this report are considered because
of the existence of water companies which serve the populus. They are new communities
arising as a result of speculative land sales. Generally they are populated by retired persons.
PLATE 21 indicates the general location of Meadview, Golden Valley Ranchos and So-Hi
Estates.

Golden Valley Ranchos and So-High Estates are located in the Sacramento Valley on Route
66 and Route 93 respectively, approximately 25 miles west of Kingman. These subdivisions
and others in Mohave County can be expected to continue to grow as land owners froin
all over the country begin to reach retirement age.

Meadview is located approximately 54 miles north of Kingman on the Pierce Ferry Road
close to Lake Mead. This subdivision is in the early stages of development and appears
to be growing rapidly.

WATER SUPPLY AND DISTRIBUTION SYSTEMS

Existing Facilities

The Meadview area receives domestic water from the Joshua Valley Utility Company.
Golden Valley Ranchos is serviced by Valley Pioneer Water Company. So-Hi Estates is
served by WTS Enterprises Incorporated.

In 1972 Joshua Valley Utility Company pumped over 1,700,000 gallons with a 15
horsepower submersible pump from a 60 foot deep well with a capacity of 50 gallons
per minute. The company has two tanks providing 52,000 gallons of storage, 13,000 feet
of pipe greater than four inches in diameter and over 16,000 feet of pipe four inches
or less. The minimum charge of $4 per month does not cover water usage. The charge
to residential customers using 15,000 gallons is $8.50 and $26.50 for 75,000 gallons. Several
additional wells have been drilled and two equipped with 20 horsepower submersible pumps
were in production by the end of 1973. Two additional storage reservoirs have been
constructed with capacities of 125,000 and 180,000 gallons. Over 100 customers were
served by this company in 1973.

WTS Enterprises has no wells and procures its domestic water from the Long Mountain
Water Company in Kingman. The system consists of two pumps with a combined capability
of 100 gallons per minute and two 63,000 storage tanks resulting in a total capacity
of 126,000 gallons. The 52 metered customers used 3,963,434 gallons in 1972. The
distribution network has 11,000 feet of pipe over four inches in diameter and more than
51,000 feet of four inches or less. Residents are charged $7 for the first 3,000 gallons
and $20.80 for 15,000 gallons per month.
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The Valley Pioneer Water Company, a recipient of Farmers Home Administration funding
for improvement of the water system, provides domestic waters through a 1,707 foot
well. The well completed in 1962 is cased to 1,507 feet and has a static water level
at 1,025 feet. A 40 horsepower pump is at the 1,365 foot level and will yield 40 gallons
per minute, with a probable production capability of 200 to 300 gallons per minute.
Water from an intermediate 500 gallons storage tank at the well site is boosted with a
45 gallon per minute pump to a 10,000 gallon distribution reservior and then to a 35,000
gallon distribution resérvoir with a second five horsepower booster. Both reservoirs are
interconnected and effective storage is 50,000 gallons. Under continuous operation the
system can supply 64,800 gallons per day and each pumping station is designed to permit
installation of a second booster. The peak daily usage in 1970 with 90 residential customers
was 28,790 gallons. In 1973 there were 116 residential customers. The charge for the
first 3,000 gallons of water'is $10, $6.40 for 15,000 gallons and $6.40 for 75,000 gallons
per month.

TABLE III-38 presents the water quality data for each area.

TABLE III - 38

WATER QUALITY DATA FOR MEADVIEW, GOLDEN VALLEY RANCHOS, SO-HI ESTATES

Joshua Valley Valley Pioneer WTS,

Concentration Concentration Concentration
Parameter (milligram/liter) (milligram/liter) (milligram/liter)
Total Dissolved Solids (TDS) 250 425 342
Total Hardness 134 192 234
Calcium 25 46 48
Magnesium 17 18 27
Sodium 32 73 13
Alkalinity 122 126 192
Chlorides 29 56 23
Fluorides 1.2 0.47 0.36
Nitrates 12 2 3
Sulphates 36 126 12

Source: Arizona State Department of Health, Water Supply Division

Future Needs

Financial limitations necessitated the design of Valley Pioneer Water system as a limited
capacity system. The system was designed to serve the original residents with only a small
reserve capacity. Additional connections will require reevaluation of the distribution system.
The present well can accommodate up to a threefold increase in population. The storage
facilities can accommodate 50 to 75 percent increase in population.

The Joshua Valley Utility Company is currently providing facilities to permit future

expansion. Expansion of service of WTS Enterprises will be dependent on the availability
of water from other companies, as well as the direction of future growth.
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SEWERAGE AND WASTEWATER TREATMENT

All three areas rely on septic tanks leach field systems for sewage disposal. Severe limitation
for absorption fields are noted by the Soil Conservation Service for the So-Hi Estates
area, primarily due to either rock or cemented pan at shallow depth of 20 to 40 inches.
Only slight limitations are noted for the Meadview and Golden Valley Ranchos areas
although parts of Golden Valley might encounter severe limitations where cemented pan
is found at depth of less than 20 inches. The low density of these three areas should
permit continuation of the use of septic tanks as the method of sewage disposal.

SOLID WASTE DISPOSAL PRACTICES AND TECHNIQUES

Meadview disposal site has been replaced by a pickup site. Golden Valley and So-Hi Estates
have two pickup sites located one and 15 miles west of the junction of Routes 93 and
68. Solid waste is delivered to the sanitary landfill in Kingman.
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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 much required installations should cost. Actual project costs do not become
available until plans and specifications have been completed and approved, bids for
construction 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 preliminary cost estimates for projects.

There is no substitute for actual cost information, but costs estimates play an important
role in the preliminary stages of environmental 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 validity 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 substitute for actual cost
experiences by public officials; and that estimates cannot and donot 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 constructed project. Non-covered items
include administrative, engineering, financing and other services, and land costs. These
factors should be kept in mind during review of the following costs data.



SEWERAGE AMD 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 contractor's plant, and overhead and profit-—as shown in
TABLE I-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 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.

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 S 3.65-$ 4.55 8 $3.66-S 4.58
10 S 6.00-$5 7.50 10 $4.93-$ 6.16
12 $ 8.00-$10.02 12 $6.28-$ 7.85
15 $12.05-$15.10 15 $9.27-511.60

Source: Project Staff Estimates.
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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 wastewater 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 wastewater treatment processes are presented in TABLE I-3.
The costs for wastewater treatment facilities are also influenced by economies of scale.
The possiblities 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 advantages are exemplified
in FIGURE 1-2.2/

TABLE I3

GENERALIZED COST TO SIZE RELATIONSHIPS OF
BASIC WASTE TREATMENT PROCESSES

Million Gallons Per Day Capacity

.01 .10 1.0 10.0 100.0

Construction Cost, $1000's¥*

Primary 58.7 308.6 1,247.7 6,559.
Primary, Separate

Sludge Digestion 85.2 305.1 1,092.2 3,084.
Activated Sludge 1.7 70.8 417.3 2,458.9 14,487.
Trickling Filter 101.8 288.9 1,374.4 5,045.
Lagoons 6.2 23.4 88.0 330.3 1,080.

Annual Operating & Maintenance Charges,

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 1

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

(@ N e) e

$1000 's**
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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 utilized in providing domestic water. Water
chemistry and bacteriologic quality of a raw water source also influence total costs related
to development 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 chemical criteria, captial outlay merely involves pumping equipment, pressure tanks
anc reservoirs, etc., with provisions for protection against bacteriologic contamination in
the system. The larger the distribution 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 presentation of pumping costs versus depth
to water on the supply end of a system.3/
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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, incineration, composting, grinding to sewers, salvage
and reclamation, open burning and pyrolypes. Land filling and salvage operations appear
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
a. Consultant
b. Solid Wastes Survey
c. Site Investigation
d. Design, Plans, Specifications

3. SITE DEVELOPMENT
a. Land Development -- Clearing, Landscaping,
Drainage Features, etc.
b. Access Roads
Utilities -- Water, Electricity, Telephone
. Fencing, Signs

a o

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 purchase of the land
and equipment. Often a sizeable part of the initial investment for land and equipment
can be recovered through the development or use of the land and the salvage value of
the equipment.

If funds are not available for the proposed investment, consideration should be given to
leasing land or equipment, or both, to spread the cost over the life of operation.

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

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

5. 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 [-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 operations 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 increased 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 and $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
residue 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 lanfills are generally located farther from
the waste-generating area than are incinerators or compost plants. A sanitary 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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FIGURE I-4. SANITARY LANDFILL OPERATING COSTS






CHAPTER II FINANCING ENVIRONMENTAL SERVICES

INTRODUCTION

The intent of this chapter is to acquaint community officials with the different means
available for financing environmental services systems. The descriptions are meant only
as references and not as a substitute for either the opinions of city and county attorneys,
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 complexities of municipal and county finance, careful examination
must be made of the various sources of funding to insure that each dollar is spent cost
effectively.

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 a number of
bond types which can be used for financing capital improvements for environmental
systems. Examples are: general obligation bonds, revenue bonds and special improvement
bonds.

General Obligation Bonds

The most common method of bonding for municipal purposes is the general obligation
bond. These bonds are retired from revenues generated from property taxes, which are
part of the municipalities 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 issuing governmental body
and are based on municipal revenues for retirement, the local government is limited to
the amount of debt incurred and the interest rate paid. The Arizona Revised Statutes
(ARS) allow a maximum interest rate of nine percent per annum. Also, 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 Revised 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.
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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's
financial planning.

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 the 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.
These issuing communities must meet specific conditions to qualify for 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.

Issuance of revenue bonds are authorized for specific purposes, including electric, water,
gas, transportation waste disposal systems, and airport and off-street parking facilities.
Revenue bonds do not have to meet the debt limitation required for general obligation
bonds. They do have to meet the following statutory requirements; 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 / '

Special Improvement Bonds

Special improvement bonds are issued to finance capital improvemetns on projects such
as streets and sewers. The bonds are secured by assessments levied against the properties
which are receiving 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 Improvement District. This type of district is formed
by the County Board of Supervisors for a defined geographic area and for special 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 delincation, a review
of the appropriate statutes and legal precedent should be carried out.
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Special Assessment Improvement District

The second type of special district is the special assessment district. This is the common
method of financing required capital improvements, especially for small areas. _Z__/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 improvement district
may be formed by a city or town council by its own initiative or by petition of the
local property owners.

FEDERAL GRANTS AND LOAN PROGRAMS

The Federal Government has a multitude of programs for assisting local governments in
financing public facilities. There are five federal agencies which make monies available
specifically for water systems and waste disposal facilities.

Rural communities with a population of up to 5,500 are eligible to receive federal assistance
from the U.S. Department of Agriculture, the Farmers Home Administration (FHA). FHA
provides assistance in the form of loans and 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.)

Communities in excess of 5,500 population must apply to HUD for federal community
services assistance. Also included under HUD's jurisdiction are councils of government,
counties, special districts, state and nonprofit organizations serving urban communities.

To encourage the expansion and development of a designated areas' economy, the
Economic Development Administration (EDA) of the Department of Commerce also
provides grants and loans for water and waste disposal facilities. To qualify, 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 Environmental Protection Agency (EPA) 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. The EPA also administers grants for
the construction of sewage treatment facilities and outfalls which are needed to prevent
inadequately treated sewage from being discharged into the environment.

TABLE II-ll provides an overall outline of the federal programs available to assist rural

communities in procuring the basic environmental services facilities required by their
residents.
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Program
Title

Rural
Water &
Waste
Disposal
Assistance

Public
Works
Planning
Advances

Advance
Acquisition
of Land

MAJOR FEDERAL AID PROGRAMS UTILIZED
FOR PROVIDING ENVIRONMENTAL SERVICES*

Authorizing

Legislation

Consolidated

Farmers Home
Administration

Section 701
Housing Act

Section 704
Housing &
Urban Dev.
Act

TABLE 1II-1

Administering

Agency

Farmers Home
Admin., U.S.

Dept. of Agri.
Andrew J. Mayberry
Rm.6026, Federal
Bldg.,230 N. Ist
Ave., Phoenix
Arizona 85025

Community Resources
Develop. Admin.,
Dept. of Housing &
Urban Development
2500 Wilshire Blvd.
Los Angeles
California 90056

Community Resources
Dev. Admin., Dept.
of Housing & Urban
Dev., 2500 Wilshire
Blvd., Los Angeles
California 90056

14

Program
Description

Loans, grants &
technical assistance
are made available
to towns under 5,500
population or profit
& non-profit
organizations for
the engineering,
construction, repair
or expansion of
domestic water,
sewage treatment &
solid waste disposal
facilities.

Interest-free advances
are to states,
municipalities &
other public bodies
to aid in financing
the engineering &
architectural design
work which is
preliminary to the
construction of a
public works project.

Grants for interest
charges on funds
borrowed to provide
for the propitious
acquisition of land
needed up to five
years in advance of
public works projects.



Program
Title

Public
Works &
Econ. Dev,
Facilities

Basic
Water &
Sewer
Facilities
Grants

Public
Facility
Loans

TABLE I1-1 (Continued)

Authorizing
Legislation

Public Law

-89-136

Title 11

Section 702
Housing &
Urban Dev.

Title 11
Housing
Admendments
of 1955

Administering
Agency

Economic Dev.
Admin., Dept. of
Commerce

522 N. Central
Phoenix, Arizona
85025

Community Resources
Dev. Admin., Dept.
of Housing & Urban
Development

2500 Wilshire Blvd.
Los Angeles, Calif.
90056

Community Resources
Dev. Admin., 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 &
improvements for
public works and
service facilities

to encourage
industrial or
economic expansion.
Only projects
designated
"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 improvement
of health and living
standards.

Long-term, low interest
loans are made to
finance local public
works projects where
credit is not

otherwise available

on reasonable terms.



Program
Title

Grants

for Waste
Treatment
Works
Construc -
tion

Solid
Waste
Disposal

Grants &

Loans Waste

Treatment
Works,
Solid
Wastes
Planning,
Pollution

Abatement,

Planning
Grants
Water
Improve -
ments

TABLE II-1 (Continued)

Authorizing

Legislation

Section 8,
FWPC Act
33 U.S.C.
466 et seq

Solid Waste
Disposal Act

Rural

Development

Act of 1972

Administering
Agency

Environmental
Protection Agency
c/o Ariz. State
Dept. of Health,
Water Supply and
Water Pollution
Control Div.

Bob Follett

4019 N. 33rd Ave.

Phoenix, Arizona

Bureau of Solid
Waste Management,
Environmental
Protection Agency
100 California St.
San Francisco
California 94101

Farmers Home
Administration
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Program
Description

Grants are made to
states & municipalities
to assist in the
construction of

waste treatment works,
including outfall &
Interceptor sewers,
which are needed to
prevent discharge of
inadequately treated
sewage.

State and local
agencies may receive
grant support for
demonstrations
relating: to the
application of new
or improved methods
of solid waste
collection, storage,
processing & ultimate
disposal.

Grants and loans
made to rural
communities for
essential environmental
services.
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SECTION III

CHAPTER I. POPULATION PROJECTIONS METHODOLOGY

In this study, population projections are presented for the county and 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 projections. Community data
is often difficult to determine thereby placing constraints on the choice of projected
population methods that can be utilized. For these reasons, different methodology
approaches are used for the county and the community level.

COUNTY POPULATION PROJECTIONS

The declining population of Mohave County from 1940-1960 coupled with the explosive
growth from 1960 through 1973 has made population projections for the county a
formidable task. In order to cope with aberrations in population trends, three projections
have been made to cover the range of possibilities of future growth. The three projections
will be low, median and high for the population of Mohave County (Table 1-1).

Table 1-1

Mohave County Population Projections

Year Census Low (Atom) Median (ESC)* High
1940 8,591
1950 8,510
1960 7,736
1970 25,857
1975 29,176 34,900 44,000
1980 33,359 40,300 67,000
1985 37,742 46,500 85,000
1990 41,941 52,700* 115,000

* Economic Security Commission projections are available only until 1980. Staff projected
1985 and 1990 figures.

Low

The low figures are based on the Arizona Trade-Off Model (ATOM),This model evaluates
relationships between environmental quality and economic development for the State of
Arizona. One submodel of ATOM, The Arizona Projection Model, is a
demographic-economic projection model that has been used to produce a set of baseline
projections for the state, by county.



The Arizona Projection Model was constructed to circumvent the weaknesses of the
traditional approaches of projecting economic or population data. It should be noted
that the baseline projections of economic and demographic variables may be somewhat
conservative for counties experiencing rapid growth, such as Mohave. Within the model
no new types of basic industry are allowed to enter a county. The migration rate allowed
in the model is much lower than the actual migration rate experienced in Mohave County
from 1960 to 1973. Despite these limitations the ATOM is at present the most sophisticated
tool available to project population in Arizona.

Median

The median figures are based on population estimates and projections from the
Employment Security Commission of Arizona. The Employment Security Commission
(ESC) is the official U. S. Census reporting agency for the State of Arizona. The ESC
considers in part the high growth rate of Mohave County. From April 1, 1970 to July
1, 1972 Mohave County led counties in Arizona in percentage gain (15.8%). In this period
of time Mohave County had the largest migration increase (13.9%).

Economic Security Commission data are available only until 1980. The 1985 and 1990
figures are staff estimates on a continued growth similar to the 1975 to 1980 data.

High

The high figures are based on staff estimates derived from Mohave County Planning and
Zoning Department Population Estimates, discussions with officials in Mohave County and
projections based on a continuation of the current high rate of migration.

The projections were calculated by computer on the basis of the 1970 census figures
for Mohave County. The natural growth (birth-death) was established as 1.1% per year.
The migration rate was established at 11% in 1970 declining (smoothing out) over a twenty
year period to 1990 to 2%.

It must be noted that the only hard data in these high projections are natural and migration
increases. These projections do not consider such important factors as labor force and
employment opportunities. However Mohave County officials indicated that in their
determination both ATOM and Economic Security Commission projections were much
too low. Therefore, in order to reflect the concerns of Mohave County the high figures
were derived.



COMMUNITY POPULATION PROJECTIONS

Small Arizona communities for which population time series are available is the exception
rather than the rule. In Mohave County, this is particularly true since Kingman is the
only incorporated city in the county. No census population data have ever appeared for
a number of communities. Other communities, for which good historical data are available,
have demonstrated wide population swings in past years and there often appears to be
no close relationships between the community population and the county. Therefore, the
ratio method is inappropriate.

The method 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 judgement 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
judgement are the most important factors in the projection. Judgement is usually preferable
to a strict adherence to a rigid methodology.

Judgement also plays an important role in projecting population for the unincorporated
communties in Mohave County. Where no officially documented current population data
are available, estimates by local sources (banks, utilities, and planning departments) are
used as a base. If no past trends are available to indicate future growth, then judgement
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 development.

Rates of growth based upon the above method are designated the median 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 considerably. 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 percentage 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.

In Mohave County current population estimates for 1972 and 1973, provided by the county
planning department, are used in analyzing communities in determining projections.






CHAPTER II. EMPLOYMENT PROJECTIONS METHODOLOGY

In this study, employment projections have been prepared for the county on an industry
by industry basis for 1990. The projection of total employment in Mohave County is
related to the 1990 median population and labor force projections. The labor force is
projected as a percentage of the population. In this case, the labor force participation
rate is 33.3 percent of the population.

The percent of the population which might be unemployed was applied to the projected
civilian work force to obtain an estimate of unemployment. A 5.9 percent unemployment
rate was determined. This results in a projection of 17,128 total employment in Cochise
County in 1990.

The distribution of the employment among the broad industry groups is based primarily
on the 1967 labor earnings distributions. However, knowledge of local plans and conditions
and the judgment of the analyst have been used to modify statistical trends. The average
annual numerical increase is projected as a more reasonable estimate of future employment
in the industry. In the case of trade and services, the absolute increase obtained through
this numerical average approach is modified to provide what is believed to be a reasonable
estimate in the judgment of the researcher as related to changes occurring in the economic
structure.

The finance, insurance, real estate, transportation, communication and public utilities
industries reflect a reasonably stable employment to population ratio; therefore, this ratio
is projected forward with some confidence.

In the remaining sectors, mining, contract construction, government and agriculture
dynamic factors are apparent from the industry analysis which are apparant from
1967-1970 employment trends.

Civilian government employment was increased in relative importance compared to 1970.
Agricultural employment was decreased absolutely to reflect developments projected to
take effect in the sector by 1990.






CHAPTER III. 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, therefore, useful in
comparing the use records of different communities and in estimating future needs of
individual communities and areas (county).

The quantitites of water delivered in North American Communities tend towards values
shown in TABLE III-1, but with wide variations, because 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) completeness of meter age and (9) irrigation practices.

TABLE IlI-]

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
Engineering, Volume 1, Water Supply and Wastewater
Removal, 1966, John Wiley and Sons.

The "normal range" of variations noted in TABLE III-1 are complicated, with respect
to projecting future needs, in that water use practices of people over time have been
increasing. 1,2/

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 domestic
water use rates and sometimes greater where sewage collection systems are relatively new
and moderate climates prevail.§_ﬁ/



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 maximum
month.

From the maximum and minimum month consumption data, which corresponds basically
to the summer and winter periods of the year respectively, 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 definable industrial sector of economic
activity was present, the increasing trends for domestic water use rates. For example, the
comrnunity 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 communities under study and
information derived from a limited literature review, an assumption of increasing per capita
water use amounting to an average of two (2) gallons per capita per year was used in
this report.

Although there are definite possiblities of variation in this figure, depending on the local
situations, it was felt that for rural areas with populations 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 the multiplied 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 example, 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 determined 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 estimate

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 contribution to sewage flows by residents of an area. .



CHAPTER 1V. 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
or 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 quantitites of garbage produced in the 1970's will
increase 50 percent and that by the 1980's production is 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. Articles 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 1IV-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 communities and county totals
were obtained by multiplying population figures by the per capita production levels
obtained from FIGURE IV-1 for the respective projection years.



PER CAFPITA PRODUCTION OF SOLID WASTES (S)

i ] I 1 B | | T )
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990

S = Solid wastes production, lbs. per capita per day
Y=(A-1945)
A=Year for which "S" is to be determined from 1946 thru 1990

FIGURE IV-1. PER CAPITA SOLID WASTES PRODUCTION LEVELS FROM 1946 TO
1968 AND PROJECTIONS TO 1990.

Source: Reference 5 through 21.
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