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Abs t rac t  

Ground water is used for all domestic and for some stock and irrigation 
supplies in De Baca County. Surface water is used for some stock and for 
most irrigation supplies. Water of the Pecos River has been used for 
irrigation in the Fort Sumner area for 100 years. A water right assures the 
Fort Sumner Irrigation District of continued diversion of water from the 
Pecos River for irrigation of about 6,500 acres. 

Water levels have remained fairly stable in the aquifers supplying ground 
water to the several hundred wells in all parts of the county. West of the 
Pecos River, in T. 2 N., where ground water is used for irrigation, water 
levels decline a few feet during the pumping season but recover to previous 
levels during the non pumping season. In the irrigated area south of Taiban 
and in the newly developed irrigated area north of Fort Sumner, water levels 
are not known to have declined. 

Geologic formations in De Baca County that yield water to wells range 
in age from Permian to Holocene. The Santa Rosa Sandstone of Triassic 
age and alluvial deposits of Quaternary age yield large amounts of water to 
wells for irrigation and municipal use. The Santa Rosa Sandstone yields as 
much as 1,000 gallons per minute (gpm) and the alluvial deposits as much 
as 1,500 gpm. The potential yield of water from the Permian rocks has not 
been determined because the water is of poor chemical quality and is too 
deep in many places to be of economic use. The Glorieta Sandstone 
reportedly yields about 10 gpm; the San Andres Limestone is tapped only 
by stock wells yielding a few gallons per minute; the Artesia Formation is 
known to yield 10 gpm, but it may be capable of yielding larger quantities 
of water locally where saturated beds of permeable gypsum are present. 
The Chinle.Formation of Triassic age and the Ogallala Formation of Ter-
tiary age are known to yield only a few gallons per minute to wells in De 
Baca County; these may be capable of higher yields locally where thick, 
saturated, permeable beds are present. 

The chemical quality of the ground water is variable. The sulfate 
concentration in 99 water samples ranged from 46 to 4,260 milligrams per 
liter (mg/1). Two-thirds of the water samples analyzed contained more than 
250 mg/1 sulfate, the recommended upper limit for domestic supplies; 
however, the water is generally satisfactory for irrigation and stock use. 
Fluoride in excess of 1.5 mg/1 was found in 31 of 83 samples analyzed. 
Highly saline water is present in the Glorieta Sandstone in some locations, 
such as in well 3S.21.27.144, which yields water containing 2,280 mg/1 
chloride and 2,860 mg/1 sulfate. 

The Fort Sumner municipal water system, which provides domestic 
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supplies to Fort Sumner and most of the Fort Sumner Irrigation District, 
obtains ground water from the Santa Rosa Sandstone. 

Ground-water yields in the county can be expected to remain stable at 
current consumption levels for years to come. The Santa Rosa Sandstone 
aquifer north of Fort Sumner should be monitored by an automatic water-
level recorder to detect water-level declines that might endanger the supply 
for the municipal system. 



In t roduc t ion  
The water resources and geology of De Baca County (fig. 1) were 

studied by the U. S. Geological Survey in cooperation with the State 
Engineer of New Mexico and the New Mexico State Bureau of Mines 
and Mineral Resources (fig. 2). The study is part of a statewide pro-
gram to investigate the present use of water and to suggest areas 
where additional water supplies may be obtained or where intensive 
study is needed. The field investigation was made between July 1965 
and May 1967. 

During the investigation, wells and springs were inventoried and 
water-level and quality-of-water data were collected. Well logs, of both 
water wells and oil tests, were collected, and cross sections were con-
structed to aid in understanding of geologic structure and of water 
movement. A reconnaissance geologic map was prepared and the geo-
logic section studied so that the water-bearing formation for each well 
could be determined. Hydrologic records, including rainfall, stream-
flow, and water-level measurements, were assembled and analyzed. 

De Baca County is in east-central New Mexico (fig. 1). Fort Sumner, the 
county seat and only incorporated community, is in the northeastern part of 
the county, about 130 miles southeast of Santa Fe. 

The county has an area of about 2,360 square miles, and in 1960 
had a population of 2,991 (U. S. Bureau of the Census, 1960), 1,809 of 
which lived in Fort Sumner. 

The economy of the county depends on the raising of cattle and 
sheep and on irrigation farming, largely of feed crops. The county has 
little or no dry farming, mining, manufacturing, lumbering, or pet-
roleum production. 

About 99 percent of the area of the county is sparse grassland. The 
remaining area includes about 11 square miles occupied by irrigated 
farms, about 7 square miles occupied by Alamogordo Reservoir, and 
about 3.5 square miles occupied by the Fort Sumner community and its 
airport. 

In most of De Baca County water supplies are meager and general-
ly of poor quality. Recent drought conditions have aggravated the 
chronic shortage of water. The county lies within the Pecos River 
drainage basin. An understanding of the geohydrology of the county 
is essential for management of the waters of the Pecos River, which 
are used for irrigation on lands adjacent to the river from central De 
Baca County southward to the state line. One of the aims of this 
report is to aid the State Engineer in administering water rights in the 
Fort Sumner Underground Water Basin. The outline of this 
administrative basin is shown on Plate 3. 
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near Fort Sumner. Geologic and hydrologic studies made in parts of 
De Baca County by Geological Survey personnel were published as 
part of the Pecos River Joint Investigation (Theis and Sayre, 1942). 

W. L. Emerick of the Geological Survey made a study of ground-
water resources of the northern extension of the Roswell basin in 
1950, which included the area of De Baca County west of the Pecos 
River. Data that he collected in De Baca County have been used in 
this report. 

In 1955, Alfred Clebsch, Jr., of the Geological Survey inventoried a 
number of wells in the western part of the county and collected water-
level data. S. E. Galloway and E. A. Chavez of the New Mexico State 
Engineer Office made ground-water investigations in parts of the 
county, particularly where irrigation supplies were available. Data 
collected by these workers have been used in the preparation of this 
report. 

The Fort Sumner municipal water system has been described briefly by 
Dinwiddie (1963, p. 46-48). 

H I S T O R I C A L  N O T E  

The first European visitors to De Baca County were probably Fran-
cisco Vasquez de Coronado in 1541 and Antonio de Espejo in 1583, 
who passed through with their expeditions. In 1851, Bosque Redondo, 
a wooded tract on the east bank of the Pecos River about 5 miles south 
of the present community of Fort Sumner, became the site of a trading 
post, and in 1862 the U. S. Army built the original Fort Sumner there 
(Beck, 1962). The fort was established as a reservation to guard 
Navajo Indians captured and moved from their homeland in 
northwestern New Mexico by Colonel "Kit" Carson. 

The Navajos, along with a group of Mescalero Apaches, were to 
have adequate rangeland for livestock and 3,000 acres of fertile, ir-
rigated land for farming. By 1864, some 8,000 Indians had been 
placed on the reservation. However, droughts, pests, hail, and floods 
diminished crop yields, and epidemics swept the Indian colony. The 
project failed, and in 1868 the Indians were permitted to return to 
their former homes. 

The fort was sold by the Army to Lucien B. Maxwell, who renovated it 
and lived in it until his death in 1875. 

The Pecos Valley from Fort Sumner southward to the Texas border 
was the range of John Chisum, perhaps the greatest of early New 
Mexico cattlemen, and his famous drives to Colorado and Wyoming 
moved up the Pecos River past Fort Sumner. 

In 1908, the "Belen cutoff" of the Atchison, Topeka and Santa Fe 
Railway was completed across what was to become De Baca County. 
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Numerous homesteaders moved in, and the present community of Fort 
Sumner was established where the railroad crossed the Pecos; Guada-
lupe, Dunlap, and several other farm communities sprang up. It soon 
became obvious that dry farming was not practical, and by 1918 most 
of the homesteaders had sold their claims to cattlemen and moved on. 

De Baca County was organized in 1917 from parts of Chaves, Gua-
dalupe, and Roosevelt Counties, and Fort Sumner became the county 
seat. The county was named for the second State Governor of New 
Mexico, Ezequiel C. de Baca. 

WELL-NUMBERING SYSTEM 

Wells and springs referred to in this report are identified by the lo-
cation-number system used in New Mexico by the U. S. Geological 
Survey and the New Mexico State Engineer (fig. 3). The system is 
based on the common subdivision of lands into townships, ranges, and 
sections. 

The location number is divided by periods into four segments. The 
first indicates the township north or south of the New Mexico base 
line, and the second denotes the range east of the New Mexico prin-
cipal meridian. The third segment is the number of the section within 
the township, and the fourth segment indicates the 10-acre tract within 
which the well or spring is situated. 

To determine the fourth segment of the location number, the sec-
tion is divided into four quarters numbered 1, 2, 3, and 4, in reading 
order. The number of the quarter section containing the well is the 
first digit of the fourth segment. The quarter-section is divided into 
four 40-acre tracts numbered in the same manner, and the number of 
the 40-acre tract containing the well is the second digit. The 40-acre 
tract is then divided into four 10-acre tracts, and the third digit 
denotes the 10-acre tract. Thus, a well numbered 2N.25.12.324 
would be in SE ¼  NE ¼  SW ¼  sec. 12, T. 2 N., R. 25 E. (fig. 3). 
In a few cases the "quartering" process is carried further, so as to 
locate a well within a 21/2-acre tract. Such a location number would 
be 3N.26.9.3113, SW ¼  NW ¼  NW ¼  SW ¼  sec. 9, T. 3 N., R. 
26 E. 

The letter "N" added to the first segment of the location number 
indicates that the township is north of the New Mexico base line, and 
"S" indicates a township south of the base line (fig. 1). If a well cannot 
be located accurately to a 10-acre tract, a zero is used as the third digit 
of the fourth segment, and if it cannot be located accurately to a 40-
acre tract, zeros are used for both the second and third digits. The let-
ters A, B, C, etc., are added to the last segment to designate the 
second, third, fourth and succeeding wells in the same 10-acre tract 
when a more precise subdivision is not practical. 

In this report the system of numbering wells in irregular sections 



 
Figure 3 

DIAGRAM SHOWING SYSTEM OF NUMBERING WELLS AND SPRINGS 

that are greater than or less than 1 mile square is as follows: seven or 
fewer measurements of 1/ 8  mile each are made from the southeast 
corner of the section parallel to the south line and parallel to the east 
line. The tracts are numbered in the same manner as those in the 1-
mile-square section. The tracts in the irregular sections may not have 
the same acreage as corresponding tracts in regular sections (fig. 4). 

GEOGRAPHY 
PHYSIOGRAPHY 

Most of De Baca County lies within the Pecos Valley section of 
the Great Plains physiographic province (Fenneman, 1931), which is 
characterized by "late mature to old plain" terrain. A small part of 
the county is within the High Plains section, which is described as 
"broad intervalley remnants of smooth fluviatile plains." 

The High Plains escarpment lies approximately along the east edge 
of De Baca County. Between the escarpment and the Pecos River is the 
Mescalero Pediment (Theis and Sayre, 1942), a westward-sloping 
surface carved from poorly resistant Triassic rocks and mostly covered 
by loose sand and gravel deposits. 

West of the Pecos River, a uniform caliche- and gravel-covered 
surface slopes eastward toward the river at 10 to 50 feet per mile. The 
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surface is unbroken along about 25 miles of the west edge of the 
county; elsewhere, eastward- and southeastward-trending arroyos 
have cut broad valleys through it. In the southern part of the county, 
the graveled surface has been entirely removed by erosion, and 
underlying rocks are exposed over a large area. 

North of Fort Sumner, the Pecos River flows in a narrow valley cut 
into Permian and Triassic sedimentary rocks. South of Fort Sumner, to 
the mouth of Yeso Arroyo, the valley is broader and contains alluvial 
terraces at several levels. Between the mouth of Yeso Arroyo and the 
Chaves County line, the valley is narrower and the terraces are less 
conspicuous or absent. 

The highest areas in the county are along its west edge; the highest 
point is the top of a butte (alt. 5,505 ft) 2.5 miles southwest of Bu-
chanan. The point at which the Pecos River leaves the county is the 
lowest, at an altitude of about 3,730 feet. 

The only perennial stream in the county is the Pecos River. West 
of the Pecos River, straight, deep arroyos provide rapid surface 
drainage. East of the Pecos River and north of Fort Sumner, most 
drainage is along arroyos also, but south of Fort Sumner, tributary 
arroyos to the east have cut only a short distance into the edge of the 
Mescalero Pediment, and nearly all drainage is channeled directly 
into the numerous sinkholes or absorbed into the loose sand cover. 

CLIMATE 

The climate of De Baca County is semiarid; mean annual 
precipitation at the Fort Sumner station for the period 1944-1965 was 
11.38 inches, and the mean temperature was 58.6°F (Von Eschen, 
1961). The annual precipitation for Fort Sumner (1908-1966) and 
Alamogordo Dam (1939-1966) is shown on Figure 5. Summers are 
characterized by daytime temperatures above 90°F, nighttime 
temperatures between 60° and 70°F, and occasional, brief, afternoon 
and evening thundershowers. Normally, about 80 percent of the 
year's moisture falls between the beginning of May and the end of 
October. Winters are dry and clear; daytime temperatures generally 
exceed 50°F, and night readings are normally below 32°F but rarely 
below 0°F. 

The annual average humidity is about 55 percent, with late winter 
and spring the driest period. This same period is characteristically 
windy, and winds of 25 to 35 miles per hour may persist for several 
hours. Sunshine averages about 75 percent of the daylight hours dur-
ing the year. The growing season averages slightly more than 6 
months. 

A summary of precipitation at seven stations in De Baca County 
(fig. 1) for the years 1944 through 1965 is given in the following 
tabulation: 



 



Water  Resources  and Geology  
Water moves from the Earth to the atmosphere and then by precipitation 

back to the Earth again in a cyclic pattern called the hydrologic, or water, 
cycle. Part of the precipitation goes underground to become ground water, 
which may then be available to be pumped from wells. The base flow in the 
Pecos River, the perennial flow in a few reaches of some arroyos, and the 
flow of springs are sustained by ground water. Water becomes mineralized 
as it dissolves some of the material with which it comes into contact; it may 
thus become too mineralized for some uses. 

Ground water is the water beneath the land surface in the zone of 
saturation, where openings in the rocks are filled with water. Unconsolidated 
sand and gravel is usually a good aquifer, whereas shale is a poor aquifer. 
The rocks in De Baca County in the zone of saturation range from very 
permeable gravels that yield more than 1,000 gpm (gallons per minute) for 
irrigation use, to shales that do not yield sufficient water for a stock well. 

The aquifers utilized and other information about wells and springs in De 
Baca County are listed in Tables 1 and 2. The chemical quality of the ground 
and surface water is listed in Tables 3, 4, and 5. The material penetrated by 
selected wells is listed in Table 6. 

GROUN D W AT ER  
GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES 

The rocks that crop out in De Baca County range in age from Permian 
to Holocene. Their distribution is shown on the geologic map (pl. 1), and 
the regional dip of the formations is shown on the geologic sections (pl. 
2). 

Permian System 
Glorieta Sandstone.—The Glorieta Sandstone of Permian age does not 

crop out in De Baca County. It is the deepest water-bearing formation now 
tapped by water wells in the county. It is a white, yellow-white, or light-
gray quartz sandstone, generally fine- or medium-grained, and compactly 
cemented. The grains are generally rounded. Within the county, the 
Glorieta ranges in thickness from 60 feet to 170 feet. 

The Glorieta is nearest the surface in the southwestern corner of the 
county (T. 2 S., Rs. 20, 21 E.; T. 3 S., R. 21 E.). Well 3S.21.27.144 is 
reported to be 845 feet deep and to tap the Glorieta (depth to water reported 
as 820 ft). A water sample from this well had a specific conductance of 
10,800 micromhos. 
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The maximum potential yield of the Glorieta in the county has not been 
determined, but it seems unlikely that the yield would be more than 20 gpm. 
A yield of 10 gpm was reported for well 3S.21.27.144, and 15 gpm has been 
reported for a well nearby in Chaves County. 

Water in the Glorieta seems to be unconfined (that is, under no artesian 
pressure) where tapped by wells in western De Baca County. 

San Andres Limestone.—Overlying the Glorieta Sandstone is the San 
Andres Limestone, also of Permian age (Leonardian and Guadalupian). 
The San Andres crops out in T. 2 S., Rs. 20, 21 E., and T. 3 S., R. 21 E., 
and along Rock Canyon Wash and Arroyo de la Mora as far east as secs. 
2, 11, T. 3 S., R. 22 E., and sea. 5, 6, T. 4 N., R. 20 E. 

In the southwest corner of the county, only the upper part of the San 
Andres crops out. At least 605 feet of the formation is present in this area, 
as indicated by the log of well 3S.22.6.134. In oil test wells in T. 4 N., R. 
22 E., and T. 1 N., R. 22 E., thicknesses of 536 feet and 640 feet were 
logged (table 6). The formation thickens eastward, reaching a maximum 
drilled thickness of about 1,250 feet near the east edge of the county. 

Near the western side of the county, the San Andres is composed of an 
upper sequence of alternating thin (less than 1 foot thick) beds of white 
gypsum (or gray anhydrite) and gray dolomite, and a lower sequence of 
thicker beds of anhydrite, dolomite, and limestone. In the Transcontinental 
1 McWhorter well (3S.22.6.134), the lower sequence is about 250 feet thick 
and contains some shale. The thickness of the upper sequence cannot be 
determined, because it has been partly removed by erosion. In the Hawkins 
1 Myrick well (2N.25.17.340) near the center of the county, the lower 
sequence is primarily dolomite, with minor amounts of anhydrite, and about 
20 feet of limestone, and is about 110 feet thick. The upper sequence in this 
well is largely anhydrite but contains numerous beds of red shale, red 
sandstone, and dolomite, and is about 625 feet thick. 

East of a line near, and parallel with, the Pecos River, the San Andres 
contains beds of salt. The salt generally occurs in the upper part. 

West of the Pecos River salt is generally absent, or nearly so, in the 
San Andres, and solution by moving ground water has created extensive, 
interconnected openings within the limestone, dolomite, anhydrite, and 
gypsum beds, so that the porosity and permeability of the formation are 
high. Highly saline water in the San Andres west of the Pecos River, 
reported in oil-test drilling, probably indicates that salt beds originally 
existed in the formation in that area. 

Where tapped by water wells, the water in the San Andres is unconfined. 
At the west edge of the county, the water table lies near the base of the San 
Andres and wells draw water from the lower part of 
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the San Andres and from the underlying Glorieta. The San Andres 
dips to the east, but the water table, which also slopes eastward though 
less steeply, rises higher and higher within the San Andres until the 
base of the less permeable Artesia Formation is reached. Eastward of 
the intersection of the water table with the base of the Artesia Forma-
tion, water in the San Andres is confined under artesian pressure. 

The potential yield of the San Andres has not been determined in 
De Baca County because the water is of poor quality, and in most of 
the county the formation is too deep to be of economic use. Only stock 
wells yielding a few gallons per minute have been completed in the 
San Andres Limestone in De Baca County. 

Artesia Formation.—The Artesia Formation (Guadalupian), as 
used in this report, refers to Permian rocks above the San Andres 
Limestone. The Artesia unconformably overlies the San Andres. It 
includes rocks equivalent to those assigned in other reports to the 
Artesia Group, the Whitehorse Group, the Bernal Formation, or the 
Chalk Bluff Formation. 

The Artesia is made up of alternating beds of red or salmon-
colored shale, red shaly sandstone, gray limestone, gypsum, salt, 
and anhydrite. The proportion of red sandstone to shale and 
anhydrite increases with depth. Where measurable, the beds are 
generally less than 5 feet thick, and the formation has a maximum 
thickness of about 935 feet. The greater thicknesses are found in 
wells in the eastern part of the county. Individual beds are 
generally discontinuous and may change in character from place to 
place. This series of beds is here considered a single formation 
because no mappable units were recognized within it during field 
mapping or during investigation of subsurface data. 

Shale and gypsum beds in the Artesia form the bluffs along the 
east side of the Pecos River south of the mouth of Cedar Creek, and 
the bluffs along the north side of Yeso Arroyo in Ts. 1, 2 N., Rs. 20, 
21 E. The salmon-colored shale and gypsum at the surface over 
much of the Salado Creek drainage and in and south of the Yeso 
Arroyo drainage are a part of the Artesia, as are similar beds in the 
Pecos "canyon" above the old village of Guadalupe. Characteristic 
"Pecos Valley diamonds" (quartz crystals) are found nearly 
everywhere that the Artesia crops out. These small, double-
terminated quartz crystals are resistant to weathering and sparkle in 
the slanting rays of the sun, giving the impression that the land 
surface is covered with diamonds. In some locations dolomite and 
aragonite crystals are associated with the quartz crystals. 

Yields from wells tapping the Artesia Formation are generally less 
than 10 gpm. The water is of poor quality; specific conductance range 
between 1,310 and 18,950 micromhos for those waters sampled. The 
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high mineral content is due to the soluble gypsum and salt in the Artesia 
Formation and may be partially derived from highly mineralized water 
moving into the Artesia Formation from the underlying San Andres 
Limestone. Water in the Artesia is generally unconfined. However, in a few 
areas, notably in the Conejos Creek drainage and along the west bank of the 
Pecos River, wells tap water under enough artesian pressure to cause flow 
at the surface. 

Triassic System 

Santa Rosa Sandstone.—The Santa Rosa Sandstone is the lower of two 
formations of Late Triassic age recognized in De Baca County. It 
conformably overlies the Artesia Formation and typically consists of tan, 
gray, brown, and red quartzose sandstone in beds a few inches to 2 or 3 feet 
thick, and interbedded variegated shale and lenses of conglomerate; it is 
locally cross bedded. The sandstones are fine to medium grained and 
cemented in varying degrees with calcium carbonate. A brown-weathering 
stain is common on outcrops, and pseudo morphs of limonite after pyrite and 
dark-brown fragments of petrified wood are common. Generally, a light red-
brown sandstone is the lowest unit in the formation, followed in ascending 
order by a darker, nearly maroon, sandstone unit, a sequence of red shale 
with thin sandstone and conglomerate lenses, and a tan or gray sandstone 
unit. The formation forms steep bluffs along drainages in the northern half of 
the county; the average eastward dip is about 25 feet per mile. 

In surface sections in T. 1 N., R. 24 E., the Santa Rosa is about 200 feet 
thick; well logs (table 6) indicate a range in thickness from 110 to 240 feet 
for complete sections of the formation within the county. 

Yield from the Santa Rosa, although generally less than 15 gpm, is as 
much as 1,000 gpm in the area between Truchas Creek and Arroyo de Anil 
in T. 4 N., R. 26 E. Some of the old municipal wells in Fort Sumner and at 
the former U. S. Army airfield near Fort Sumner obtained yields of 75 
gpm from the Santa Rosa. Yields of several hundred gallons per minute 
are reported for four wells just south of the community of Yeso, but part of 
the water may be from gravel of Tertiary or Quaternary age that overlies 
the Santa Rosa in that area. 

The quality of the water in the Santa Rosa is generally satisfactory for 
domestic use except where it has passed through soluble rocks of other 
formations. Water in the Santa Rosa has a specific conductance ranging 
from 260 micromhos to 3,800 micromhos. Specific conductance of less 
than 1,000 micromhos probably signifies local recharge directly into the 
sandstones. 

Irrigation and municipal-supply waters pumped from the Santa Rosa in T. 
4 N., R. 26 E., range in specific conductance from 1,220 to 1,260 micromhos 
and in total dissolved solids from 763 to 791 mg/1 
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(milligrams per liter). Salinity hazard is correspondingly high (fig. 6) and 
sodium (alkali) hazard is 9.3 to 9.9. 

Chinle Formation.—The Chinle Formation, of Late Triassic age, 
overlies the Santa Rosa Sandstone conformably and is the youngest and 
highest "bedrock" formation that crops out in De Baca County. The 
Chinle is a sequence of red, maroon, and gray shales as much as 850 feet 
thick that contains thin beds of fine- to medium-grained quartzose 
sandstone, and some thin, discontinuous beds of gypsum and limestone. 

The Chinle crops out in the valleys of all the major drainages in the 
county except those south of Yeso Arroyo. In the entire area south of Yeso 
Arroyo and west of the Pecos River, rocks of Triassic age have been stripped 
away by erosion. On the higher ground between drainages, the Chinle is 
covered by the Ogallala Formation of Tertiary age, or by younger Tertiary or 
Quaternary surficial deposits. The upper contact of the Chinle is an erosional 
surface throughout the county. 

The Chinle Formation yields only a few gallons per minute to wells. The 
water commonly has high mineral content because of the soluble materials in 
the shale and gypsum beds. Sandstone strata in the Chinle, and in particular 
those that crop out north and south of the community of Taiban, may have 
permeabilities comparable to those of the sandstones in the Santa Rosa. 

The yield of a well completed in the upper part of the Chinle 
probably can be increased by drilling it deeper, because permeable 
saturated sandstone beds may be tapped near the base of the Chinle or in 
the Santa Rosa. The water in the permeable sandstones is generally less 
mineralized than that in the shale beds. The yield may also be increased 
by selectively perforating the casing opposite sandstone beds (as 
determined from a carefully kept log) and by intensively developing the 
well through extended pumping, bailing, or swabbing, or agitation with 
compressed air. 

Cretaceous or Tertiary Rocks 
Igneous Sill.—The only igneous rock recognized during mapping in De 

Baca County was a sill, probably of Cretaceous or Tertiary age, that crops 
out along the De Baca-Chaves county line south of Dunlap. The sill, 
about 18 feet thick, consists of weathered trachyte(?) and intrudes shale of 
the Artesia Formation. Because the sill is topographically high, and lies 
above the water table, it is not likely to be a source of water. 

Tertiary System 
Ogallala Formation.—The Ogallala Formation of Pliocene age un-

conformably overlies the Chinle Formation. It consists of poorly 
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sorted, stratified gravel, sand, silt, and clay, some of which may be 
weakly cemented by calcium carbonate and generally covered by 
caliche. The Ogallala forms the "cap rock" in T. 6 N., R. 26 E., and 
atop Taiban Mesa, and extends northeastward in De Baca County as 
the gently eastward-sloping High Plains surface. The base of the 
Ogallala slopes generally southeastward. Irregularity of the bottom 
contact and lack of well-log information preclude a reliable estimate 
of the thickness of the Ogallala, but probably it is nowhere more 
than about 100 feet thick. 

The Ogallala is the most important aquifer in eastern New 
Mexico and northwestern Texas and provides water for virtually all 
irrigation on the High Plains. However, only the extreme western 
edge of the Ogallala extends into De Baca County. Yields sufficient 
for stock and domestic use are obtained, but irrigation supplies are 
probably not obtainable. 

The quality of Ogallala water is good. Specific conductance of the 
water sampled ranged from 340 to 1,500 micromhos; dissolved solids 
are primarily bicarbonate and sulfate. 

Tertiary and Quaternary Systems 

Pediment Deposits.—The broad, gently eastward-sloping plain 
between Yeso Arroyo and Salado Creek, the upland surfaces along 
much of the western boundary of the county, and several isolated 
mesas are capped by pediment deposits of latest Tertiary or 
Quaternary age. These deposits consist of weakly cemented 
sandstone, siltstone, and gravel, and a well-developed caliche layer 
at the surface. The pediment deposits are similar to and were once 
called the Ogallala; field relations, however, indicate that they are 
younger. 

In the eastward-facing bluff in T. 1 N., R. 20 E., the pediment de-
posits overlie a weakly cemented unit that consists of rounded, 
cobble-and pebble-size gravels with interbedded red, buff, and 
salmon-colored claystone, siltstone, and sandstone. This unit 
occupies a channel cut into the Santa Rosa Sandstone; it is about 200 
feet thick at its thickest exposure and thins rapidly northward and 
southward. It may be part of, or equivalent to, the Gatuna Formation 
of Quaternary age of Robinson and Lang (1938), but because it is 
probably of very nearly the same age as the pediment deposits and is 
in hydrologic continuity with them, it is included with them in this 
report. 

The pediment deposits unconformably overlie the Chinle 
Formation east of the village of Yeso and the Santa Rosa 
Sandstone to the west of Yeso. Thicknesses ranging from 20 feet 
to 90 feet have been logged in wells drilled on the plain between 
Yeso Arroyo and Salado Creek, and it can be assumed that the 
deposits are nowhere thicker 
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than about 100 feet except where deposits of the Gatuna Formation 
type are included with them. 

The pediment deposits are believed to be above the water table in 
most areas in the county and are not known to yield water to wells. 
They are permeable enough to facilitate recharge to the underlying 
formations. High bicarbonate content in waters from the Santa Rosa 
Sandstone or from the Chinle Formation may be attributed to passage 
of water through and solution of the highly calcareous pediment mate-
rials as it moves down into the underlying Triassic rocks. 

Quaternary System 

Older Alluvium, Terrace Deposits, and Caliche.—On the 
geologic map (pl. 1) the symbol Qab identifies older alluvium, 
terrace deposits, and surficial caliche layers. The older alluvium 
includes weakly cemented gravel, sand, silt, and caliche of 
Quaternary age that are younger and topographically lower than, 
and probably in part derived from, latest Tertiary or Quaternary 
pediment deposits. Terrace deposits of older alluvial material are 
associated with earlier levels of the Pecos River. Caliche layers 
thick enough and continuous enough to cover completely the 
underlying bedrock are present in several areas on both sides of the 
Pecos River. Minor thicknesses of these deposits are not shown on 
the geologic map (pl. I). 

Older alluvium, with caliche developed in its upper portion, 
covers the Chinle Formation in a belt 3 to 6 miles wide along the 
west side of the Pecos River between a line 2 to 3 miles north of U. 
S. Highway 60 and a line about 3 miles northeast of Conejos Creek. 
In that portion of the belt in T. 1 N. and T. 2 N. and east of State 
Highway 20, the older alluvium is as much as 200 feet thick and 
furnishes up to 1,300 gpm to properly constructed irrigation wells. 
Logs of wells show the older alluvium to consist of 40 to 70 feet of 
sand near the surface, 5 to 50 feet of red clay, and 60 to 100 feet of 
sand and gravel. The water table ordinarily lies a few feet below 
the top of the sand and gravel stratum. 

Elsewhere west of the Pecos River the older alluvium and caliche 
are thin and lie above the water table. 

Within the irrigation area in Ts. 1, 2 N., R. 26 E., waters sampled 
ranged from 1,770 micromhos to 2,200 micromhos in specific conduc-
tance and from 1,390 to 1,820 mg/1 of dissolved solids. Salinity 
hazard is high (fig. 6), but sodium (alkali) hazard is low, owing to the 
dominance of calcium and magnesium ions over sodium. 

A veneer of older alluvium and caliche covers the Chinle Forma-
tion over much of De Baca County east of the Pecos River. The 
veneer, however, generally does not have a zone of saturation and is 
insig- 
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nificant as an aquifer. It does have an effect on the quality of water 
derived from underlying rocks because water moving downward 
through it dissolves calcium carbonate and transports it downward. 

Dune Sand.—Several areas of De Baca County are covered by 
loose, fine dune sand (p1. 1) of Holocene age. Some of the sand 
dunes are stabilized by vegetation, others are migrating. Most of the 
sand grains are quartz, but some are composed of calcium carbonate 
derived from nearby caliche. 

Because the thickness of the dune sand is highly irregular, it is 
difficult to determine whether the water table at a particular well lies 
within the sand or below it. The dune sand permits rapid percolation 
of water into underlying formations. 

Younger Alluvium.—Alluvium of Quaternary age fills the inner 
valley of the Pecos River throughout its reach in De Baca County 
and the Taiban Creek drainage near the Roosevelt County line. 
Insignificant thicknesses of alluvium not shown on the geologic 
map (pl. 1) occupy the floors of most of the drainages in the county. 
The material consists of unsorted and uncemented gravel, sand, silt, 
and clay in discontinuous and lenticular layers, and honeycombed 
caliche. The thickness of the alluvial material is reported to be as 
much as 100 feet in the Taiban area. 

The younger alluvium provides domestic and stock water in the 
area of the Fort Sumner Irrigation District and irrigation water in a 
small area southeast of Taiban and in a small area at the mouth of 
Arroyo Araria. Alluvium in tributary drainages may supply part of the 
water tapped by stock wells drilled near arroyos. The irrigation wells 
near Taiban reportedly yield as much as 1,500 gpm. 

The quality of the water in the younger alluvium is satisfactory for 
irrigation use, but the water generally is too highly mineralized for 
domestic use. 

SOURCES AND MOVEMENT OF GROUND WATER 

Nearly all wells in the county tap a continuous zone of 
unconfined or semi confined saturation in the Artesia Formation or 
younger rocks. In some areas of southwestern De Baca County the 
water table lies at great depth, near the base of the San Andres 
Limestone because water readily leaks downward into zones of 
saturation in the San Andres Limestone or Glorieta Sandstone. 
However, perched zones of saturation may occur locally. In the 
remainder of the county, downward movement of ground water is at 
least partly intercepted by younger rocks, which carry most of the 
water laterally to local dis- 
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charge areas. Few water wells in the county are drilled deeper than the 
Artesia Formation because of the poor quality of the water in the San Andres 
Limestone and the excessive depth for economic development. 

Near-Surface Water Table 

Water is added to the unconfined aquifers when water from rain and snow 
which fall on the land surface percolates downward through permeable soil, 
the bottoms of gullies and arroyos, and sinkholes. Water moves laterally 
through the saturated strata in a slow but constant movement toward 
discharge areas at lower elevation. Therefore, water constantly moves into the 
county from higher areas to the west and across the county toward the Pecos 
River. 

Some of the water falling on the High Plains surface in northeastern De 
Baca County is retarded from percolating below the Ogallala Formation by 
the much less permeable Triassic shales; although the contact of the 
Ogallala and the Triassic slopes southeastward, ground water in the 
Ogallala moves generally southwestward (pl. 3) in De Baca County. West 
of the escarpment, on the Mescalero Pediment the Ogallala Formation has 
been removed by erosion and a westward-sloping bedrock surface of 
Triassic and younger rocks has been formed. Precipitation enters surficial 
deposits lying on Triassic rocks or recharges Triassic rocks directly. A 
water table sloping generally westward is thus formed toward the Pecos 
River. 

Water in Deeper Aquifers 

Where the San Andres Limestone crops out, water moves downward to 
the unconfined zone of saturation, except where layers within the 
formation support perched water. Water in the aquifer moves eastward 
along the water-table gradient, and becomes semi confined by the Artesia 
Formation in about the middle of the county. From that point eastward, the 
water in the San Andres is under artesian pressure. At the "salt line" (the 
western limit of salt beds in the San Andres), near the Pecos River, the 
permeability of the San Andres decreases markedly because of the clay 
residue left when the salt dissolved and because of the plastic nature of the 
salt itself, which seals openings made in it. Though some water 
undoubtedly continues to move eastward, most of it is forced to move 
southward, paralleling the course of the Pecos, or to move upward through 
the Artesia Formation and appear in salt springs and artesian wells. 
Collapse and solution in the Artesia Formation (caused by collapse in the 
San Andres due to solution of salt) may have increased the permeability 
near the "salt line" and promoted upward leakage. 
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It is probable that the San Andres and Glorieta aquifer systems are 
hydraulically connected east of a line between the San Andres outcrop 
and the "salt line" and that to the east of this line water is semi-
confined in the Glorieta by the overlying San Andres. 

Discharge and Water-Table Fluctuations 

Discharge from the water-table aquifer on both sides of the Pecos 
River is at springs, which are ordinarily along drainages where the 
water table intersects the land surface. A great deal of water moves 
down-gradient to the Pecos River where it joins the underflow in the 
alluvium and moves southward out of the county. Pumping from wells 
also discharges water from the water-table aquifer. Small-yield stock 
wells generally have only small local effects, but pumping from irriga-
tion wells can lower the water table significantly. Water levels decline 
a few feet during the pumping season in the area west of the Pecos 
River in T. 2 N., R. 26 E., where ground water is used for irrigation but 
recover to previous levels during the non pumping season (table 1). 
When withdrawals from the saturated river alluvium are heavy, the 
surface flow of the Pecos River decreases as surface water is induced to 
refill the normally saturated material beneath the channel. No trend of 
permanent water-level decline has been noted in the irrigated areas 
south of Taiban or north of Fort Sumner. 

North of Fort Sumner, the Santa Rosa Sandstone aquifer supplies 
ground water for the municipal water system and for irrigation. No 
data on water-level declines are available. An automatic water-level 
recorder should be installed on an unused well finished in this aquifer 
to record the fluctuations of water level and to provide a record of any 
trend of lowering of water level which might predict ensuing depletion 
of the aquifer. 

Where the water table is very near the land surface, such as along 
the Pecos River, some water is discharged through transpiration by 
plants and through direct evaporation. These areas can be recognized 
by the growth of phreatophytes (plants whose roots draw water directly 
from the water table), such as salt cedar, salt grass, and sacaton grass. 

Perched-Water Bodies 

Perched-water bodies exist in the Permian and Triassic formations 
in the county. They are discovered only when, by chance, wells are 
drilled into them, and even then they are difficult to recognize without 
accurate information concerning the depth to the general water table. 
Well 2N.25.28.122 probably taps a perched-water body in the Santa 
Rosa Sandstone and well 5N.24.24.413 taps perched water in the 
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Chinle Formation. Other wells tapping perched water are indicated in Plate 3. 
Some of the high mesa areas in the county are capped with permeable 

rocks, such as gypsum, which are underlain by relatively impermeable rocks, 
such as siltstone. Such areas are likely to have a "gyp spring area" on a slope 
where the perched water in the permeable material is discharged at the 
contact with the less permeable rock. Such a "gyp spring" (2S.21.29.332) is 
only a seep now but it may have discharged several gallons per minute years 
ago. 

DEPTH TO WATER 

In general, depth to water from land surface is least in the inner valley 
of the Pecos and in the floors of the major drainages, and greatest on high 
ground west of the Pecos River. Depth to water in wells is shown on Plate 
3 and in Table 1. Approximate depth to the regional water table at any 
point within the area covered by water-table contours can be determined 
by subtracting the altitude of the water table (found by interpolating 
between contour lines) from the altitude of the land surface at the well. 

Water levels have remained fairly stable in De Baca County and should 
continue to do so except in areas of pumpage for irrigation or municipal use. 
No wells are known to have been abandoned or deepened because of 
lowering of water levels. Spring areas identified on aerial photos taken in 
1939 are still active, indicating little change in ground-water conditions in 
these areas. The water in these springs is ground water being discharged at 
the land surface. 

QUALITY OF GROUND WATER 

Ground water usually has in solution some of the material with which it 
has been in contact. Some rocks, such as gypsum, are more soluble than 
others, such as sandstone, and ground water that has been in contact with 
gypsum is likely to be high in sulfate and have a "gyppy" taste. Chemical 
analyses of well and spring waters in De Baca County are shown in Table 
3. Specific conductance values, which are approximately proportional to 
total mineral concentrations, are shown on Plate 4 and in Tables 1 and 3; 
these values were obtained by use of a portable meter or by laboratory 
analysis, and represent either water sampled during pumping, water taken 
from storage at the well, or collected at the spring. 

The chemical suitability of water can be evaluated only on the basis of its 
intended use. 

Table 5 lists the chemical constituents and properties of the ground- 
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water samples and summarizes their sources and possible effects. Rec-
ommended limits of concentration for selected uses, range of concen-
tration, number of determinations, and number of determinations more than 
and less than selected concentrations are shown for each constituent. 

In Figure 6 conductivity (specific conductance) is plotted against the 
sodium-adsorption ratio for all irrigation waters sampled and irrigation waters 
are classified in terms of salinity hazard and sodium (alkali) hazard. 

UTILIZATION OF GROUND WATER 

Domestic and Stock Wells 

Several hundred domestic and stock wells (table 1) were visited during the 
course of this study. Many of them were drilled by cable-tool methods to a 
diameter of 8 or 9 inches, and cased with 6-inch steel "waterwell" casing. 
Generally, wells are left uncased below the water level. Where caving 
necessitated casing to the bottom of the well, the casing was perforated with 
torch-cut slots or simply left open at or near the bottom. Well screens are 
seldom used. Most stock wells are pumped with windmill-powered piston 
pumps. These pumps generally consist of an open-top cylinder attached to a 
2- or 3-inch pipe and placed in the well below the pumping water level. 
Wooden "sucker rods" within the pipe operate the piston in the cylinder. 

Many new domestic and stock wells are being equipped with 1/2- 
horsepower to 11/2-horsepower electric submersible pumps. 

Yields of the windmill wells range from less than 1 gpm to about 15 
gpm, depending on the permeability of the water-bearing formation, well 
construction, condition of the pump, and wind. A well that will provide 3 
to 5 gpm is usually considered a satisfactory domestic or stock well. 

Irrigation Wells 
Most of the irrigation wells in De Baca County are located north and 

south of Fort Sumner or south of Taiban. Many of these were drilled by 
rotary methods and are lined with 16-inch steel casing that has been 
slotted with a torch. A few are finished with screens. Some wells are 
gravel packed, a technique of placing gravel in the space between the wall 
of the hole and the casing. Nearly all are equipped with turbine pumps 
powered by butane-fueled internal-combustion engines. Reported 
capacities of the wells range from 600 gpm to 1,500 gpm. These wells are 
used to irrigate about 2,000 acres south of Fort Sumner, west of the Pecos 
River, in T. 2 N., R. 26 E.; about 500 acres 5 miles north of Fort Sumner, 
in T. 4 N., R. 26 E.; and about 500 acres 2 miles southeast of Taiban. 
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Municipal Wells 

Until middle 1964, Fort Sumner obtained water from a group of low-
yield wells (table 1) and an infiltration gallery about 3 miles from the 
center of town. By 1960, the most productive of these wells was able to 
provide only about 135 gpm. In 1963, an irrigation test well 
(4N.26.21.441) was drilled about 6 miles north of Fort Sumner, and in 
April 1964 well 4N.26.27.111 was drilled and later purchased by Fort 
Sumner for municipal supply; it now supplies all the water for the 
municipal system. This well is 216 feet deep, and is capable of yielding 
about 1,000 gpm; it contains 12-inch-diameter casing to a depth of 130 feet 
(torch-perforated from 20 to 130 feet) and is uncased below that depth. 
The municipal system supplies water to about 550 customers (May 1967) 
in the village and to about 100 customers of the Valley Water Users 
Association, Inc., in the valley south and east of Fort Sumner. (See Figure 
7 for amount of water used by these customers.) Some residents in these 
areas use ground water from private wells for domestic and/or stock 
supplies. 

The Fort Sumner Municipal School well, drilled in 1955, is 96 feet deep 
and is lined with 12-inch-diameter, torch-perforated casing. It is "gravel 
packed" and was reportedly tested at 1,150 gpm. The water from this well is 
used only for sanitary facilities and for stock. 

FUTURE DEVELOPMENT OF GROUND WATER 

Ground-water supplies for domestic and stock uses generally can be 
obtained in all sections of the county. The quality of the water may be 
unsatisfactory in some locations, and the quantity that can be obtained at any 
specific location depends on the permeability of the aquifer or aquifers 
underlying that location. The geologic map (pl. 1) and the diagrammatic 
sections (pl. 2) indicate the aquifers that may be encountered at a specific 
location. 

Yields sufficient for irrigation probably cannot be obtained from wells 
located within the outcrop area of either the San Andres Limestone or the 
Artesia Formation. A possibility exists that yields of a few hundred gpm 
can be obtained in small, isolated areas from wells finished in the Santa 
Rosa Sandstone, the Chinle Formation, or the alluvium. Several areas 
shown on Plate 4 appear favorable for obtaining water of good quality (less 
than 1,000 micromhos specific conductance). The only foreseeable 
development of irrigation supplies is the expansion of the existing irrigation 
areas, subject to regulation by the New Mexico State Engineer, where 
applicable. 
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SU R F AC E W AT E R  
PECOS RIVER 

The Pecos River enters the county at the head of Alamogordo 
Reservoir and leaves it at the Chaves County line in T. 3 S., R. 25 E. The 
flow of the Pecos River is recorded continuously by gages located below 
Alamogordo Dam, above the mouth of Taiban Creek, and above the 
mouth of Yeso Arroyo. Plate 3 shows the locations of these gaging 
stations. Figure 8 is a hydrograph of the monthly discharge of the Pecos 
River at the gage below Alamogordo Dam. 

Between Alamogordo Dam and the diversion dam of the Fort 
Sumner Irrigation District in sec. 5, T. 3 N., R. 25 E. (fig. 1), the 
Pecos River is a gaining stream; the water table on both sides of the 
river slopes toward the river, demonstrating flow in that direction, and 
perennial springs (table 2) several feet above river level discharge 
ground water to the river. 

In order that the gains from ground-water inflow or losses to bank 
storage or ground-water recharge and evaporation and transpiration 
losses can be evaluated more readily, the measurements shown in Figure 
9 have had the surface inflow from tributary streams or drains deducted 
from the flow measured at stations below the confluence of these 
streams and the Pecos River. This deduction results in a net discharge 
below zero in the lower part of the reach for May 22, 1962, when the 
entire flow was diverted to the Fort Sumner irrigation project. 

The measurements at 176.6 river miles (near Taiban Creek) show 
two measurements for some of the seepage investigations. One was 
made in the morning by an engineer working downstream from that 
point and the other measurement was made in the afternoon by an 
engineer working downstream to that point. 

Below the mouth of Taiban Creek to the Chaves County line, the 
interrelationship of surface flow, underflow bank storage, ground-water 
inflow, and evaporation and transpiration losses is poorly understood. 
Although the water table appears to slope riverward, losses of flow 
often occur through some reaches (fig. 9). Evaporation from the water 
surface and from wet sand, transpiration by salt cedars and other plants, 
and reservoir effect of the valley alluvium strongly influenced the 
surface flow in this reach. 

In the reach of the river adjacent to the Fort Sumner Irrigation 
District (from Fort Sumner to the mouth of Taiban Creek), the river 
flow generally increases (fig. 9). Twelve measurements, four of which 
are shown on Figure 9, made during various seasons, indicate an 
average gain in rate of flow of 16.9 cfs (cubic feet per second). A large 
part of this gain probably is ground-water inflow derived from water 
applied to the land during the irrigation season. 
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ALAMOGORDO RESERVOIR 

Alamogordo Reservoir, in T. 5 N., R. 24 E., was created by con-
struction of an earth-fill dam on the Pecos River between the mouths of 
Alamogordo Creek and Salado Creek. The dam was completed in 1937 as 
a project of the U. S. Bureau of Reclamation. The original area of the full 
reservoir was 4,570 acres, and the original capacity was 157,000 acre-
feet. By October 1964, silting had reduced the capacity to 110,700 acre-
feet (U. S. Bureau of Reclamation, 1965). The reservoir's purpose is to 
impound water, to be released as needed, for the Carlsbad Irrigation 
District; thus the flow of the Pecos in De Baca and Chaves Counties is 
largely controlled by release of water from the reservoir. 

Contours of the ground-water table near the reservoir (pl. 3) indicate that 
the original direction of ground-water movement has been reversed in an area 
3 miles due east of the reservoir because of the outflow of some of the 
impounded water. The reversal results in a trough in the water table that is 
about 3 miles wide. In the immediate vicinity of the reservoir, ground-water 
levels have risen sufficiently to shift the 4,200-foot water-level contour about 
2 miles south of its probable position prior to construction of the reservoir. 

MAJOR ARROYOS 

All of the Pecos River tributaries (fig. 1) maintain a very small base flow 
(generally less than 1 cfs) in reaches that intersect the water table. Ranchers 
in these areas report that the flow increases during periods of above-normal 
precipitation and that the arroyos will be entirely dry in some locations during 
prolonged drought periods. Surface drainage from a single storm may fill the 
arroyos abruptly and, for a short time, they may carry rushing torrents. On 
October 7, 1954, Yeso Arroyo carried 14,800 cfs at the old Highway 20 
crossing south of Fort Sumner (Hale, Reiland, and Beverage, 1965, table 5). 
It generally has a flow of less than 1 cfs at the crossing. 

QUALITY OF SURFACE WATERS 

Table 4 lists representative chemical analyses of samples of surface water 
from De Baca County. The locations of sampling sites are shown on Plate 4. 
During flood flows, and in the Pecos River during releases from Alamogordo 
Reservoir, the chemical quality of the water generally is better than during 
periods of low or base flow. 

The quality of the water in the Pecos River deteriorates downstream 
because mineralized water enters the river from irrigation return, from 
tributary arroyos that drain areas of soluble materials, and 
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from saline water rising under artesian pressure from the San Andres 
Limestone. Furthermore, evaporation and transpiration concentrate salts in 
the river water and along the river banks. 

FORT SUMNER IRRIGATION DISTRICT 

Irrigation in the valley of the Pews River near old Fort Sumner (about 5 
miles south of the present community) was first undertaken in 1863 by 
Navajo Indians being held in captivity by the U. S. Army. Inadequate crop 
yields, disease among the Indians, and pest infestation led to abandonment of 
the 3,000-acre project in 1868. 

Beginning in 1907, private organizations constructed an irrigation 
system in the same part of the valley. In 1919 the system was sold to the 
Fort Sumner Irrigation District (an organization of local farmers). Flood 
damage to the diversion structures and serious seepage from some of the 
irrigated acreage, together with deteriorating works and mounting debt, led 
the district to ask the U. S. Bureau of Reclamation to rehabilitate the 
project. Reconstruction was started in 1950 and was essentially completed 
in 1951. 

The project now serves 6,500 acres. Water is diverted from the Pecos 
River by a concrete weir about 2 miles upriver from Fort Sumner, and is 
carried to project laterals by a main canal 16 miles long. 

The district holds a water right for 100 cfs of water from natural flows of 
the Pecos River from March through October and for two additional periods 
of not more than eight days each from November through February. Water is 
released to the district from Alamogordo Reservoir in amounts equal to 
inflow to the reservoir (as measured at Puerto de Luna, in Guadalupe County) 
but not more than 100 cfs. Water diverted from the Pecos at the Fort Sumner 
Irrigation District diversion weir is recorded at a station near the head of the 
main canal. 



Tables 1-4, 
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(Table 5 in pocket) 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



Appendix 
GLOSSARY 

acre-foot. The volume of liquid or solid required to cover I acre to a depth of 1 foot. 
Equivalent to 43,560 cubic feet, or 325,851 gallons. 

aquifer. A rock formation or stratum that will yield water in sufficient quantity to be of 
consequence as a source of supply. 

artesian pressure. Pressure which causes water to rise in a well to some point above that at 
which water is encountered during drilling. If artesian pressure is great enough, water 
may rise above the land surface and the well will flow. See confined. 

capillary fringe. A zone, in which the pressure is less than atmospheric, overlying 
the zone of saturation and containing capillary interstices, that are partly or 
completely filled with water that is continuous with the water in the zone of 
saturation and is held above that zone by capillarity acting against gravity. 

cfs. Cubic feet per second. A flow of 1 cfs is equal to 448.8 gpm (gallons per minute) . 
confined. As a hydrologic term, "confined" refers to water confined in its aquifer by 

less permeable beds above. Confined water is usually under artesian pressure, rising 
in a well to some point approaching the elevation of the highest point in the aquifer 
at which the water is confined. 

hydraulic conductivity. A porous medium has a hydraulic conductivity of unit 
length per unit time if it will transmit in unit time a unit volume of ground water 
at the prevailing kinematic viscosity through a cross section of unit area, 
measured at right angles to the direction of flow, under a hydraulic gradient of 
unit change in head through unit length of flow. 

igneous sill. A tabular body of rock introduced in the molten state between beds of some 
older host rock. 

intrinsic permeability. Capacity of a material for transmitting fluids. Permeability 
depends not only on the size and number of pore spaces, but also on the connec-
tions between them; it is measured in terms of area, roughly the area of the 
average pore. 

perennial stream. One which flows continuously. As a rule, the flow is derived not only 
from rain and snow but also from discharge of ground water to the stream through 
springs and seeps. 

perched water. Water in an aquifer of limited extent that lies above the regional water table 
and is separated from it by an aerated zone and less permeable rocks. 

saturated zone. The zone in which the pore space is saturated with water. As such it 
includes a part of the capillary fringe. 

temperature. Climatological data are in degrees Fahrenheit. Chemical analyses and spring-
water temperatures are in degrees Celsius (centigrade) . See conversion table at end of 
glossary. 

transpiration. The process by which water is given off by a living plant and enters the 
atmosphere. 

unsaturated zone. The zone between the lower part of the capillary fringe and the land 
surface within which pore spaces contain either air, water held by capillarity, or water 
moving downward to the water table. 

water cycle. The complete cycle through which water passes, beginning as atmospheric 
water vapor, passing into liquid (or solid) form as precipitation, then en- 
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