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EXPLANATION

WELL IN LOWER AQUIFER FROM WHICH A WATER SAMPLE WAS COLLECTED IN 1985-89
--Upper numper, 345, is specific conductance in microsiemens per centi-
345 o meter at 25°C {specific conductance is an indication of the dissolved-
0.6 solids concentration in water). Lower number, 0.6, is the fluoride
concentration in milligrams per liter

R. 28 E.

WELL IN UPPER AQUIFER FROM WHICH A WATER SAMPLE WAS COLLECTED IN 1985-89
--Upper number, 1450, is specific conductance in microsiemens per centi-
meter at 25°C (specific conductance is an indication of the dissolved-
solids concentration in water). Lower number, 0.5, is the fluoride
concentration in milligrams per liter

1450 4
0.5

BEDROCK (GRANITIC, METAMORPHIC, OR VOLCANIC ROCK)--Water may occur in
weathered or fractured zones, joint systems, or thin veneer of alluvial
or fluvial deposits overlying bedrock

ALLUVIAL-FILL DEPOSITS (Consist of silt, sand, clay, gravel, and conglomerate)

SAN SIMON VALLEY SUB-BASIN BOUNDARY

ARIZONA-NEW MEXICO STATE BOUNDARY

CHEMICAL QUALITY DIAGRAM--Shows major constituents in milliequivalents
per liter. The diagrams are in a variety of shapes and sizes, provid-
ing a means of comparing, correlating, and characterizing similar or
dissimilar types of water. VYear, 1987, below diagram indicates year
in which sample was collected
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INTRODUCTION

The San Simon Valley sub-basin of the Safford basin is an intermontaine
valley which includes approximately 1,930 square miles in southeast Arizona
and adjoining southwest New Mexico. Bounded on the west by the Chiricahua,
Dos Cabezas and Pinaleno Mountains, and on the east by the Peloncillo
Mountains, the San Simon Valley sub-basin merges with the Gila Valley sub-
basin on the north and is bounded on the south by the San Bernardino Valley
basin. The north-sloping, north- to northwest-trending valley ranges from 6
to 25 miles wide, is 75 miles in length, and forms the southern end of a vast
structural trough (Safford basin) typical of those found in the Basin and
Range Province. The topographic gradient along the length of the valley
averages 20 feet per mile. Alluvial slopes extending from the bordering
mountains are much steeper, with gradients of 100 feet per mile common.

The valley 1is drained by the San Simon River, an intermittent
watercourse. Above (south of) the Town of Rodeo, New Mexico, the valley
drains through a broad shallow draw, fed by numerous creeks and washes. A few
miles below (north of) Rodeo, the draw empties into the San Simon Cienega. At
one time the cienega was a 5-mile long by 0.5-mile wide marshy area in which
groundwater was at land surface (Schwennesen, 1917, p. 6). The headwaters of
the San Simon River are at the lower end of the cienega. From the cienega,
the river follows the axis of the valley, eventually joining the Gila River
near the Town of Safford, in the adjacent Gila Valley sub-basin.

The climate in the San Simon Valley sub-basin is considered semiarid
(White, 1963, p. 5), characterized by hot summers and relatively mild
winters. Rainfall occurs during two peak periods. During the months of
December, January and February gentle rains, often of 1long duration, are
common . Intense, short-duration rainfall, resulting from monsoonal
thunderstorms, make July and August the wettest months of the year. May is
the driest month of the year, typically with no recorded precipitation.
Average annual total rainfall ranges from 9 to 10 inches near the Towns of
Bowie and San Simon, to 18 inches at the Town of Apache. Snowfall contributes
a minor amount of precipitation in the San Simon Valley sub-basin, with a
yearly total of 1.5 to 2.5 inches throughout most of the valley increasing to
10 to 12 inches in the Chiricahua foothills. Much more snow and rainfall
occurs in the mountains surrounding the sub-basin. June and July are the
hottest months of the year, with average daytime temperatures ranging from the
high 80's (°F) in the southern part of the sub-basin, to the high 90's in the
Bowie-San Simon area. The coolest months are December and January; average
daytime highs range from the low to middle 50's in the southern part of the
sub-basin, to the high 50's in the Bowie-San Simon area. Extremes of 116°F at
Bowie in July 1936, and -8% 6 miles northwest of Apache in December of 1978
have been recorded (Sellers and others, 1985, p. 86-93, 112-114, 132, 133).
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EXPLANATION

WELL IN WHICH DEPTH TO WATER WAS MEASURED IN SPRING, 1987--First number,
69, is depth to water in feet below land surface. Second number, 3434,
is the altitude of the water level in feet above mean sea level

BEDROCK (GRANITIC, METAMORPHIC, OR VOLCANIC ROCK)--Water may occur in
weathered or fractured zones, joint systems, or thin veneer of alluvial
or fluvial deposits overiying bedrock

IN THE LOWER AQUIFER, SPRING 1987

GRAHAN COUNTY

ALLUVIAL-FILL DEPOSITS (Consist of silt, sand, clay, gravel, and conglomerate)

WATER-LEVEL CONTOUR--Shows approximate altituue of the water level in 1987.
Contour interval is 40 feet and 100 feet, datum is mean sea ievel,
dashed where inferred

SAN SIMON VALLEY SUB-BASIN BOUNDARY

ARTZONA-NEW MEXICO STATE BOUNDARY

While the wupper aquifer receives some recharge from mountain-front
runoff, and underflow from the south part of the basin, seepage from
irrigation contributes a significant amount of water in the cultivated areas
near Bowie, Olga and San Simon. Cushman and Jones (1947, p. 61) stated that
15 percent of all applied irrigation water goes to recharge. Evidence of the
recharge of applied irrigation water is seen 1in the elevated specific-
conductance values of the upper aquifer when compared with those of the lower
aquifer. (See Water Quality section, sheet 2.)

Historically, there was almost certainly some exchange of water from the
Tower aquifer to the upper aquifer through corroded well casings. However,
the artesian pressure head has now dropped below the water level of the upper
aguifer and the oxchange of water through corroded casings noted by
Schwennesen (1917, p. 14) has reversed, so that the upper aquifer discharges
into the lower aquifer.

DISCHARGE

In the San Simon Valley sub-basin, groundwater discharge occurs by both
natural and artificial means. Freethey and Anderson (1986, sheet 3) suggest
27 that about 6,000 acre-feet per year of groundwater was discharged to the Gila
Valley sub-basin as outflow under predevelopmental conditions. Today the
figure is much less, as pumpage for irrigation has lowered water levels in the
Bowie and San Simon areas, flattening the gradient and in some places
reversing it. There is also an unknown amount of outflow southward into the
San Bernardino Valley basin. Water levels in the upper aquifer and in the
area of the cienega have declined sufficiently that 1ittle water is lost to
evapotranspiration. Unregulated artesian flow, once a major source of
discharge, is now negligible. In 1987 only six flowing wells were observed.
The flow rate at those wells ranged from less than 10 gal/min at (D-12-
29)01BDD, to about 50 gal/min at (D-10-28)36ADA.

Pumpage is the major source of discharge in the sub-basin, and water for
irrigation purposes is pumped from both the upper and lower aquifers. Peak
year for pumpage was 1980, when 143,000 acre-feet, including 4,000 acre-feet
in New Mexico, was pumped. Only 47,000 acre-feet of groundwater was pumped in
1987. Almost 3 million acre-feet of groundwater has been discharged by
pumping and as artesian flow since 1915 (U.S. Geological Survey, 1986; New
Mexico Office of the State Engineer, oral commun., 1989; Alice Konieczki, U.S.
Geological Survey, oral commun., 1990).

GROUNDWATER MOVEMENT AND STORAGE

Under natural conditions, direction of groundwater movement generally
mirrors surface-water drainage. Groundwater moves in from the surrounding
mountain fronts toward the middle of the sub-basin, and then down the valley
from the south to the north and northwest. The natural flow direction is now
disrupted by the development of groundwater cones of depression in the Bowie
and San Simon areas. South of Apache groundwater flows to the south.
Freethey and Anderson (1986, sheet 3) estimated that there was 25 million
acre-feet of recoverable groundwater in the basin-fill material to a depth of
1,200 feet below land surface prior to development.

WATER-LEVEL CHANGE

Water-level changes in the lower aquifer have ranged from almost no
change in one well near San Simon to large declines in the Bowie area. The
overdrafting of the aquifer near Bowie and 0lga is the result of large-scale
pumping since 1952 (hydrographs, B through G). The amount of water discharged
by wells in the San Simon Valley sub-basin increased from 6,200 acre-feet in
1951, to 15,000 acre-feet in 1952 (White, 1963, p. 26). The amount of
groundwater pumped per year continued to increase until 1975. (See pumpage
table, sheet 2.) The data presented in this report reflect water-level
changes that occurred between the winter of 1962-63 and February, 1987, a 25-
year period. As would be expected, declines were greatest where farming is
concentrated. In and around the area of Bowie, numerous wells exhibited
declines in excess of 150 feet; the maximum decline was 211 feet (hydrographs
B through G). In the Olga area declines ranged from 110 to 150 feet. Around
San Simon more modest declines have occurred ranging from 0 to 94 feet

In 1913, the heads on eight artesian wells were measured by Schwennesen, (hydrographs L and M). In the San Simon area, declines 1increased from
The first white settlers in the San Simon Valley were cattle ranchers who and an average head of 31 feet above land surface was recorded. In 1915, southwest to northeast. In the Rodeo area, changes in water level range
entered the valley around 1870. These early settlers first developed measurements on the same eight wells averaged 19 feet of head. Schwennesen approximately from a rise of 15 feet to a decline of 15 feet (hydrographs P

groundwater for domestic and stock purposes from shallow wells. For some
years, this water remained adequate for ranching, as well as for the newly
arrived railroads at Bowie and Rodeo. Irrigation was not attempted, as
sufficient quantities of water could not be economically pumped with the
equipment of the day. In 1910, artesian water was discovered at San Simon in
a deep well drilled for the Southern Pacific Railroad. The discovery of arte-

sian water encouraged settlement not only at San Simon, but in other parts of
the valley as well. Continued prospecting yielded numerous flowing wells,
which made irrigation possible. By 1915, there were 127 flowing wells in and
around San Simon. If allowed to flow continuously, the combined discharge of
the wells would have been approximately 11,000 acre-feet per year
(Schwennesen, 1917, p. 14).

The depressed economic conditions following World War I resulted in the
abandonment of many farms. Uncapped wells flowed to waste, and the water
eventually found its way to, and caused year-round flow in the San Simon
River. The economy was stimulated by World War II and there occurred a
resurgence of agriculture. There were 140 artesian and 2 non-artesian wells
in production in 1946. Due to loss of artesian head, many wells had to be

(1917, p. 14-15) stated that the loss in head may be attributable to faulty
construction. However, 127 wells, each flowing at an average of approximately
50 gallons per minute (gal/min) had been developed by 1915. The discharge
from these wells must have caused some Tlowering of the artesian pressure
surface. In 1946, discharge of wells ranged from negligible to 120 gal/min,
and 40 wells required pumping (Cushman and Jones, 1947, p. 6). Nearly all the
wells had to be pumped at Teast part of the time for sufficient irrigation-
water supply by 1952 (White, 1963, p. 28-29). There are currentiy no flowing
wells providing water for irrigation purposes. Artesian pressure has remained
greatest south of San Simon, where water levels of less than 100 feet below
land surface may be found. In the Bowie area, water levels ranging from 400
to 500 feet below land surface are not uncommon. Areas with groundwater
currently under artesian conditions include Bowie, 0lga, San Simon and areas
along either side of the axis of the valley, north to the Gila Valley sub-
basin and south to the cienega. Based on 1983 measurements by the U.S.
Geological Survey, discharges from irrigation wells in the Bowie, Olga and San
Simon areas ranged from 500 to 2,000 gal/min. Generally, less permeable
strata are encountered at depths below 700 feet (White, 1963, p. 20).
However, it should be noted, in wells at (D-13-29)06CDB and (D-13-30)28ACC

through S). Severe depletion of groundwater, due to extensive pumping, may
cause aquifer compaction, and in extreme cases can result in a lowering of the
land surface known as subsidence. Strange (1983, p. 13) reported 5.8 feet and
1.3 feet of land subsidence in the Bowie and San Simon areas, respectively,
between 1952 and 1980. Continued overdrafting of the Tlower aquifer could
result in increased subsidence in the sub-basin.

A paucity of historical data concerning the upper aquifer Tlimits
determination of water-level changes. In the San Simon area, changes ranged
from a decline of 3 feet to a rise of 18 feet (hydrographs H through K). A
majority of the wells exhibited a net rise, reflective of recharge from the
San Simon River and irrigation return flow. At Olga, one well had a decline
of 11 feet. In the Bowie area water-level trends in the upper aquifer cannot
be established, as no water-level data exist prior to 1987.

WATER QUALITY

There were 141 water samples collected for this study; of that number, 58

were detailed analyses and the remainder were analyzed for fluoride
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Report (unnumbered), 27 p., 2 pls., 2 figs.

i - i 11 ted water was encountered at 1,275 feet and 1,350 feet, respectively. A 1,925- concentration and specific conductance only. The maximum contaminant level . . . . .
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flow. Today there are less than ten flowing wells in the sub-basin. However, 500,000 gallons per 24-hour period for this well (1928), an average of 330 Environmental Quality, is 4.0 milligrams per liter (mg/L). Dissolved-solids . >+ beotogieal survey Open-file Report, p. 59-67.

none of these wells are compieted in the artesian unit originally tapped in
1910, but in much deeper, geologically older strata in the northern part of
the sub-basin.

The major communities 1in the basin are Bowie, San Simon, Portal and
Apache, Arizona, and Rodeo, New Mexico. Farming and ranching are the only
notable industries. In 1989 there were approximately 18,000 irrigated acres
in the San Simon Valley, including nearly 500 acres located in New Mexico
(Agriculture Stabilization and Conservation Service, oral commun., 1990; David
Allison, New Mexico Office of the State Engineer, oral commun., 1990).

GEOLOGY

The San Simon Valley sub-basin is a large trough-like depression formed
by uplift of the mountain blocks relative to the blocks underlying the
basin. The resulting mountains are composed of gneisses and schists,
indurated sedimentary rocks, granite and volcanics. As the surrounding
mountains eroded, the valley began to fill with debris. The resulting
alluvium has been classified as older and younger alluvial fill. The earlier
and vast majority of the sediments are of Pliocene and Pleistocene ages and
are generally referred to as older alluvial fill (Cushman and Jones, 1947, p.
3). The older alluvial fill is composed of interfingering beds and Tenses of
clay, silt, sand and gravel. These beds have been divided into the Tower,
middie and upper units (DeCook, 1952, p. 60-61). The Tower unit overlies the
bedrock, and consists of stream deposits interfingered with volcanic debris
near the basement contact. The lower unit, which probably exceeds 7,000 feet
in maximum thickness, includes the lower aquifer, which can be present under
either artesian or water-table conditions. The lower aquifer is the source of

gal/min (Knechtel, 1938, p. 214). In 1990, this well still discharges 41.59¢
water at a rate in excess of 50 gal/min.

South of the San Simon Cienega, groundwater occurs under water-table
conditions. Cushman and Jones (1947, p. 8) stated that groundwater occurred
in permeable lenses of sand and gravel that were usually interbedded with
lenses of silt and clay at relatively shallow depths. Groundwater s
generally shallowest near the middle of the valley, except where influenced by
irrigation-related groundwater cones of depression. Depths to water
characteristically become greater toward basin margins. From Rodeo, north to
the cienega, water levels ranged from 75 to 200 feet below Tand surface. In
the area surrounding Rodeo, 100- to 150-foot deep water Tlevels are common.
South of Rodeo to Apache, water Tevels of 250 to 300 feet below Tand surface
were encountered. South of Apache, water Tevels ranged from 300 to in excess
of 700 feet below land surface. Discharges measured by the U.S. Geological
Survey in 1983 ranged from 400 to 1,300 gal/min.

Upper Aquifer

The upper aquifer occurs in the upper unit of the older alluvial fill.
Groundwater in the upper aquifer is prevented from percolating downward by the
underlying middie (blue clay) unit. Historically, water in the upper aquifer
was used exclusively for stock and domestic purposes. Even where abundant, it
was not considered as a source for irrigation because of the cost of pumping
with the equipment of the era. It was more economic to use the flowing or
near-surface artesian water.

concentration may be approximated by multiplying the specific-conductance
value by 0.6, which is the approximate ratio of dissolved solids in mg/L to
specific conductance 1in microsiemens per centimeter (uS/cm). The U.S.
Environmental Protection Agency and the Arizona Department of Environmental
Quality have recommended 500 mg/L (833 uS/cm) as the secondary maximum
contaminant Tevel (SMCL) for dissolved solids.

Lower Aquifer

Around Bowie, all samples from the lower aquifer were below the MCL for
fluoride and the SMCL for dissolved solids. Water from the lower aquifer near
Olga was also found to be of good quality, and only two wells exceeded the
fluoride MCL and one exceeded the dissolved solids SMCL. In the area of San
Simon, almost a third of the wells exceeded the fluoride MCL and about half
exceeded the SMCL for dissolved solids. The quality of water in the southern
part of the basin is generally good; only three wells at Rodeo exceeded the
fluoride MCL. A1l samples were below the dissolved solids SMCL. Some of the
flowing wells in the northern part of the basin exceeded by extreme measure
the MCL for fluoride (4.8 to 31.5 mg/L), and the SMCL for dissolved solids
(630 to 7,550 uS/cm).

A 1,925-foot deep well Tocated at (D-10-28)3GADA discharges 41.5°C
water. The other flowing wells to the south and east discharge water ranging
from 26°C to 31°C. This temperature anomaly, when considered with the depth
of (D-10-28)36ADA, suggests two separate sources of flowing water.

Freethey, G. W., Anderson, T. W., 1986, Predevelopment hydrologic conditions
in the alluvial basins of Arizona and adjacent parts of California and
New Mexico: U.S. Geological Survey Hydrologic Investigations Atlas HA-
664, 3 sheets.

Knechtel, M. M., Lohr, E. W., 1938, Geology and groundwater resources of the
valley of Gila River and San Simon Creek, Graham County, Arizona, with a
section on the chemical character of the groundwater: U.S. Geological
Survey Water-Supply Paper 796-F, 41 p., 9 pls., 5 figs.

Oppenheimer, J., 1980, Gravity modeling of the alluvial basins,
Arizona: unpublished Master's thesis, University of Arizona, Map.

Schwennesen, A. T., Forbes, R. H., 1917, Groundwatcr in the San Simon Valley,
Arizzona and New Mexico, with a section on Agriculture: U.S. Geological
Surwey Water-Supply Paper 425-A, 35 p., 3 pls., 2 figs.

southern

Seller§, W. D., Hill, R. H., Sanderson-Rae, M., 1985, Arizona climate, the
first hundred years, 1885-1985: Institute of Atmospheric Physics,
University of Arizona, 143 p.

Strange, W. E., 1983, Subsidence monitoring for State of Arizona: National
Oceanic and Atmospheric Administration, National Geodetic Survey, 74 p.

U.S. Environmental Protection Agency, 1986a, Quality criteria for water--1986:
EPA-44015/5-86-001, 501 p.

1986b, National primary and secondary drinking water regulations;

When the artesian pressure surface in the lower fTuoride: fi . ; :
most of the water used in the valley. The middle, (DeCook, 1952, p. 60-61) or aquifer began to decline and the rate of discharge fell in wells, the upper D. 11§9§:1133¥? rule:  Washington, Federal Register, v. 51, no. 63,
blue-clay (White, 1963, p. 17) unit is a lacustrine deposit that was laid down aquifer was considered as a source of irrigation water. Development of the .
at a time when a body of water, without exterior drainage, occupied a large deep-well turbine pump in the 1930's was also a major factor, as well as the Upper Aquifer U.S. Geological Survey, 1986, Annual Summary of ground-water conditions in

part the San Simon Valley. The middle unit overlies the lower unit and
reaches a maximum thickness of 600 feet near San Simon. The middle unit,
which acts as a confining layer and is generally encountered from 60 to 200
feet below the surface, pinches out toward the basin margins. The upper unit

overlies the middle unit, except along the basin margins. The stream-laid
beds of the upper unit are composed of silt, sand and gravel. This unit
contains the wupper or perched aquifer which occurs under water-table
conditions. The marginal zone, as described by White (1963, p. 19), is that
area near the basin margins where the middle unit is not present and the upper
unit rests directly upon the Tower unit. In this area groundwater in the
lower aquifer is present under water-table conditions.

availability of affordable electric power.
developed in the San Simon, Olga and Bowie areas for the purpose of
irrigation. Water levels measured in spring 1987 ranged from 30 to 80 feet
below land surface in the San Simon and Bowie areas and 100 to 150 feet below
land surface at 0lga. The U.S. Geological Survey reported wells in the upper
aquifer discharging from 75 to 300 gal/min in 1983.

By 1987 over 100 wells had been

Approximately 6 to 12 miles west of Bowie, anomalously high water-level
elevations occur. Numerous shallow (100- to 300-feet deep) wells have been
developed in sand, gravel and conglomerate strata in the area. The wells are
predominantly stock wells and produce less than 25 gal/min. While water
levels in the immediate Bowie area have declined up to 200 feet since 1952,
the hydrograph (A) of well (D-12-27)32AAB1 shows virtually no change in water

In the Bowie area all samples exceeded the fluoride MCL, and only 20
percent exceeded the dissolved-solids SMCL. At 0lga the opposite is
reflected, and all samples are below the fluoride MCL, but about 75 percent
exceed the dissolved-solids SMCL. In the San Simon area approximately half of
the samples exceeded the fluoride MCL and 90 percent exceeded the dissolved
solids SMCL. The water in the San Simon area and much of the water in the
Olga area should be considered undesirable for drinking purposes without
treatment. As previously stated, the upper aquifer receives a great deal of
recharge from applied irrigation water. As this water is recycled, the
quality deteriorates, as is shown by the detailed samples collected in the
irrigated areas. These samples had high Tevels of sodium, chloride, calcium,
sulfate and often bicarbonate. An area south of 0lga is the sole exception.

Arizona, spring 1984 to spring 1985: U.S. Geological Survey Open-File
Report 86-422W, 1986, maps.

White, N. D., 1963, Analysis and evaluation of available hydrologic data for
the San Simon basin, Cochise and Graham Counties, Arizona: u.sS.
Geological Survey Water-Supply Paper 1619-DD, 33 p., & pls., 7 figs.

White, N. D., Hardt, W. F., 1965, Electrical-analog analysis of hydrological
data for San Simon basin, Cochise and Graham Counties, Arizona: U.S.
Geological Survey Water-Supply Paper 1809-R, 30 p., 2 pls., 5 figs., 1
table.

White, N. D.,

Smith, C. R., 1965, Basic hydrologic data for the San Simon

level over the same period of time. The elevation difference and lack of A sample at (D-13-29)25CCC2 had a quality of water quite similar to that of basin, Cochise and Graham Counties, Arizona, and Hidalgo County,
The younger alluvial fill s of Holocene age and consists of water-level change suggest that the aquifer is on a pediment, and the Tower aquifer in the area.  Water from (D-13-29)25CCC2 and (D-13- New Mexico: Arizona State Land Department Water Resources Report 21,
unconsolidated  silt, sand and gravel deposited along existing stream hydrologically separate from the rest of the basin. Groundwater in this area 29)25CDD2, a half mile to the east, yielded specific conductances of 490 uS/cm 42 p.
channels. These deposits are very Timited areally and range in thickness from moves eastward, eventually discharging into the Tower aquifer. and 615 uS/cm, respectively. A more detailed Tlook at the area revealed

inches to a few tens of feet and are not important as water-bearing strata
(DeCook, 1952, p. 61-62).

Maximum depth to bedrock along the axis of the valley may exceed 8,000
feet, but depths between 1,600 feet and 8,000 feet are common (Oppenheimer and
Sumner, 1980). The exposed alluvial and lacustrine fill exhibits Tlittle
?;;?ence of having been disturbed since deposition (Knechtel, 1938, p. 194-

RECHARGE

The major source of recharge for both the upper and the lower aquifer is
infiltration of runoff along the mountain fronts. Direct seepage from
precipitation is negligible due to high evapotranspiration rates. There is no
inflow to the sub-basin from the south (San Bernardino Valley basin).

increasing concentrations of dissolved solids in the wells to the north.
Within 2 miles of (D-13-29)25CCC2, the water exhibited the general chemical
characteristics of water from the upper aquifer. This area is likely
recharged from the mountain front, with Tittle potential for agricultural
return, and perhaps represents the quality of water once common in the upper
aquifer before irrigation was introduced.

Wilson, R. P., White, N. D., 1976, Maps showing groundwater conditions in the
San Simon area, Cochise and Graham Counties, Arizona, and in Hidalgo
County, New Mexico--1975: U.S. Geological Survey Water-Resources
Investigations 76-89, 2 sheets.
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BASE FROM U.S. GEOLOGICAL SURVEY
DOUGLAS, ARIZONA, 1957, REV., 1974, 1:250,000
SILVER CITY, NEW MEXICO, 1947-1950, REV. 1970,

These hydrologic maps are available upon request from the Department of
Water Resources, Basic Data Section, 2810 South 24th Street, Suite 122,
Phoenix, Arizona, 85034. The hydrologic data on which these maps are based
are available, for the most part, in computer-printout form and may be con-

MAPS SHOWING GROUNDWATER CONDITIONS IN THE SAN SIMON SUB-BASIN OF THE SAFFORD BASIN,
1:250,000

GRAHAM AND COCHISE COUNTIES, ARIZONA, AND HIDALGO COUNTY, NEW MEXICO - 1987 sulted at tho Dopartment of Uater Hosources and at the 0.5, Geological Survey
Arizona, 85701, and 1545 West University, Tempe, Arizona, 85281.
BY

R.L. BARNES
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EXPLANATION

WELL IN WHICH DEPTH TO WATER WAS MEASURED IN SPRING, 1987--First number,

ARIZONA
NEW MEXICO

36?(11_. 31, is depth to water in feet below land surface. Second number, 1
3610, is the altitude of the water Tevel in feet above mean sea level 13
BEDROCK (GRANITIC, METAMORPHIC, OR VOLCANIC ROCK)--Water may occur in gS >
weathered or fractured zones, joint systems, or thin veneer of alluvial S.
or fluvial deposits overlying bedrock
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