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GROUNDWATER GEOLOGY OF TAOS COUNTY

ANTHONY L. BENSON
University of New Mexico-Taos, Taos, N M 87571

ABsTRACT.— Accurate locations of water wells using handheld GPS units has allowed mapping of the geologic structure and
water table over Taos County. The Rio Grande rift basin is complexly faulted, and these faults locally interrupt groundwater
flow. West of the Rio Grande groundwater flow is deep and southeasterly toward a base level at the river. East of the Rio Grande
gorge, groundwater recharge is mainly from mountain-front streams, and groundwater flows westward at shallower depths
toward the river. A north-northwest-trending system of four or more distinct faults underlies the Taos Valley, extending from the
Picuris Mountains to the Rio Hondo-Rio Grande intersection. Another fault system at the down-warped eastern edge of the rift
basin underlies the town of Taos and the urban area along the mountain front. Many of these faults appear to compartmentalize
the groundwater system. Groundwater quality is generally excellent. However, shallow wells may have septic contamination
and wells along faults or mineralized areas may contain elevated levels of some chemical elements.

INTRODUCTION

An effort has been made over the past five years to provide a
groundwater table map over the whole of Taos County (Fig. 1)
to provide home owners, ranchers, drillers and water planners a
better picture of depth to water. Previous studies, mostly unpub-
lished, provided maps over some local areas. Well records sub-
mitted by drillers to the State Engineer’s Office are rarely located
accurately enough on a map to be utilized in an areal study. Uni-
versity of New Mexico-Taos students were employed to accu-
rately locate known wells in the field using handheld GPS units,
to a horizontal accuracy within thirty feet and surface elevation
from topographic maps within five feet. Driller’s well reports were
then used for static water level and stratigraphic correlation. Static
water levels were usually recorded after the well was standing
overnight, but some drillers recorded the water level where they
saw water entering the well — the “water-bearing strata.” Cross-
sections were drawn through nearly every well. In this portion of
the Rio Grande rift interbedded basalts and clastics were easily
recognized by the drillers and could be correlated from well to
well, making a clear stratigraphic and structural picture. Much
of the Taos portion of the San Luis rift basin is heavily faulted,
some of which was previously known from obvious surface fault
expression, while other faults were suspected from topographic
lineaments. Water-well control provides evidence for fault offsets
on many topographic features. The recent USGS high resolution
aeromagnetic (HRAM) survey of eastern Taos Valley provides
more detail on some of these faults.

In the Taos Valley area, a structural map on top of the Servil-
leta Basalt (as defined by Lipman and Mehnert, 1979) was made
to delineate major faults (Fig. 3) before contouring the water table
(Fig. 4). Where well control was sufficient, many of these faults
were found to offset the water table and act as impermeable or
semi-permeable membranes to lateral groundwater flow. Numer-
ous faults in the Taos Valley area make the water table depth and
groundwater flow direction very complex. The remainder of the
county may be equally complex in structure and groundwater
attributes, but sparse well control allows only a regional picture
(Fig. 1). The following discussion of local areas within the county
provides a summary, along with the maps and cross sections, of
the water table elevation, acquifer lithology, groundwater sources
and peculiarities of each area.

This work will continue to be updated and refined. GIS data
will be maintained and is available at the Taos Soil and Water
Conservation District office.

WEST OF THE GORGE

Widely scattered wells west of the Rio Grande show the water
table (Fig. 1) dipping gently southeast toward its intercept with
the river, the base level control for the groundwater system.

The northern one-third of western Taos County has an almost
flat water table tied to the low gradient of the Rio Grande. Wells
are 200-300 feet deep, with an aquifer in the Miocene Los Pinos
Formation conglomerate. Recharge is probably mainly from the
San Juan Mountains headwaters of the Rio Grande in southwest
Colorado, through the Alamosa Valley, with a very long residence
time. Some recharge probably also comes from San Antonio
Mountain and the Tusas Mountains directly to the west.

In the central one-third of western Taos County, the water table
dips more steeply (but still less than one-half degree) to the south-
east. Groundwater discharge ties the water table to the steeper
gradient of the Rio Grande gorge (Taos Box). Well depths are
400-800 feet in this area. The aquifer is poorly sorted volcano-
clastics of the Los Pinos Formation below the Servilleta Basalt,
which forms a gentle east-dipping surface layer (Fig. 2A) around
slightly older composite volcanos of the Taos Plateau volcanic
field (Lipman and Mehnert 1979; Appelt, 1998). South of High-
way 64, where the water table is deepest, fine-grained sands of
the Miocene Ojo Caliente Formation form a low permeability
aquifer, that is difficult to drill without hole collapses. Slow seep-
age into well bores makes water detection difficult and low pro-
duction rates are found at these greater depths. Groundwater flow
toward the gorge is probably interrupted by Miocene lavas in the
Brushy Mountain-Timbered Hills horst block and by north-trend-
ing rift-associated faults, (Fig. 2A).

Tres Piedras

A local groundwater high exists in the vicinity of Tres Piedras,
recharged from infiltration on Tusas Ridge immediately west. Pre-
cipitation infiltrates the outcropping Los Pinos clastics and flows
eastward through or around 1.7 Ga granite knobs (Fig 2A).
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This area of relatively low water table dip is farthest from
the main recharge area in Colorado. Wells are deeper, from 600
to over 1000 feet in depth in this area. Numerous springs along
the Rio Grande represent groundwater seepage that contributed
to the sapping, mass wastage and widening of the Rio Grande
Valley south of Pilar.

Carson

The Carson area water table (Fig. 1) has a low dip of 50 feet
per mile to the southeast. Local differences in water table eleva-
tion of less than 50 feet may represent historical drawdown. A
cross-section (Fig. 2B) prepared from driller’s sample descrip-
tions illustrates the stratigraphy and water-producing zones. Sur-
face Pleistocene dune sands cover the Servilleta Basalt, which
generally has three intervals of basalt separated by fine-grained
clastics. The main water-bearing strata include: clastic interbeds in
south Carson, Santa Fe Group sands toward the west and fractured
basalt and dacite of Tres Orejas to the north. Permeability in the
fine-grained clastic interbeds is low and storage capacity in the
basalt fractures is low. The best aquifer requires the extra drilling
depth to encounter the coarser clastics of the Santa Fe Group.

The main water-bearing strata in the CAR-21 well (Fig. 2B)
are only one-quarter mile west of the same clastic interbed out-
crop on the lower talus-covered wall of the Petaca gorge. Riparian
vegetation including willows and cattails and standing pools of
water provide evidence of groundwater seepage. The Petaca dry
gorge is probably being enlarged by groundwater sapping, which
in turn controls the level of the groundwater table in Carson.

Taos Junction

Seven wells were drilled to 700 feet depth in Section 11-24N-
9E, midway between Taos Junction and Ojo Caliente, surrounded
by a large area of undrilled National Forest lands. The water table
here dips locally west toward the Cafion de los Comanches and
the Rio Ojo Caliente (Fig. 2B), not east toward the Rio Grande.
The main water-bearing strata are fractured basalts underlying
Miocene Chama-El Rito Formation sandstones and conglomer-
ates, whose lower 100 feet are also water-bearing. Stratigraphi-
cally similar basalts called the Hinsdale Formation outcrop west
of Ojo Caliente (May, 1984) as part of a 15 Ma mid-Miocene
volcanic field.

Ojo Caliente

Groundwater is at floodplain level in the Rio Ojo Caliente
Valley (Fig. 1). Recharge is mainly from surface river water
that flows from the north in the Tusas Mountains. Some subsur-
face recharge may also come from the east as well as from the
highlands west of Ojo Caliente. The Rio Ojo Caliente recharges
the water table beneath it, which slopes in a southeast direction
toward the much deeper Rio Grande. The proposed regional land-
fill, three miles southeast of Ojo Caliente, is 300 feet above the
water table.
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TAOS VALLEY

The Taos Valley Acequia Association defines the Taos Valley
as that area east of the Rio Grande gorge to the Sangre de Cristo
Mountain front and north of the Picuris Mountains to the Rio
Hondo drainage. The groundwater table is at or near the surface,
depending on annual snow and rainfall, in the Rio Hondo and
Arroyo Seco valleys to the north and the Rio Pueblo valley to the
south with its three principal tributaries, Rio Pueblo de Taos, Rio
Fernando de Taos and Rio Grande del Rancho.

Few water wells are shown within these alluvial valleys where
wells are shallow and the water table is within twenty feet of the
surface. These perennial streams are the main recharge sources
for the groundwater system and stream volume studies show
losing reaches. Stream withdrawal for acequia irrigation may
replenish groundwater where the water table is shallow. Minor
recharge sources include infiltration along the mountain front,
particularly along alluvial fans of intermittent streams, and pre-
cipitation draining into alluvial valleys, where groundwater is
very shallow.

The groundwater table (Fig. 4) shows great complexity as a
result of extensive faulting that appears to interrupt groundwater
flow westward toward the Rio Grande gorge. Extensive well con-
trol in the Los Cordovas area shows the four Los Cordovas faults
altering the groundwater depth and flow direction. Faults along
the Weimer-Caion foothills separate distinct groundwater levels.
Blueberry Hill is a fault-bounded uplift, whose surface topogra-
phy clearly reflects several north-northeast-trending faults, which
may control subtle changes in groundwater. The Hondo Mesa area
has variations in water depth which are thought to be due to faults
flanking the Airport arch. The Stagecoach Hills area has abundant
well control that show several north-south faults that are not seen
at the surface and effect the water table. The Cerro Negro dacite
volcano north of Rio Hondo has a major impact on groundwater.
The water table in the Des Montes and Arroyo Seco areas is very
complex, as they are adjacent to the Rio Hondo recharge source,
located over a buried volcano and underlain by possible east-west
faults. Water table levels near the Rio Hondo change seasonally
and during drought may drop by several hundred feet.

Los Cordovas

The Servilleta Basalt outcrops along the north wall of the Rio
Pueblo where four well-exposed north-trending normal faults
form east-dipping cuestas of Servilleta Basalt. These faults can
be traced further northward following topographic valleys. Water
wells just north of Los Cordovas (Fig. 5A) show three layers of
Servilleta Basalt, offset by about 100 feet of throw. South of the
Rio Pueblo, the four Los Cordovas faults are buried by Quater-
nary clastics shed off the Picuris Mountains. The Servilleta Basalt
flows dip southeasterly, beneath the water table, so only a few
deep wells penetrate the basalt marker beds. Structural highs
and lows and water table changes south of Los Cordovas sug-
gest the Los Cordovas faults extend southward toward the five
major north-northwest-trending faults mapped in outcrop of the
Picuris Mountains (Bauer, et. al., 1999). These faults are primar-
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FIGURE 2. Western Taos County Cross Sections,

ily strike-slip, but local changes in apparent throw and continuity
may occur.

Waste Water Treatment Plant

A detailed water table map was constructed around the waste-
water treatment plant north of the Golf Course using monitoring
wells and surrounding water wells. A water table low (Fig. 4)
appears to follow a buried valley overlying the western-most Los
Cordovas fault scarp. The low may be due to groundwater piling
up on the eastern side of the fault, or greater permeability and
withdrawal of water in clastics filling the buried valley. Ground-
water is 20 to 60 feet below land surface at the wastewater leach
field.

Taos Golf Course

A fault-bounded structural high under the Taos Golf Course
coincides with a water table high (Fig. 3, 4). This structural and

A. Highway 64 B. Ojo Caliente to Carson Cross Section.

groundwater high continues south to the southeast depositional
edge of basalt near Highway 570.

Los Cordovas/Ranchitos valley

Detailed well control in the central fault block south of Los
Cordovas shows structural dip to the south of 100 feet per mile,
on the base of the upper Servilleta Basalt. The top of the Servil-
leta is locally eroded by ancestral meanders of the Rio Pueblo.
The Rio Pueblo may follow a northeast-trending fault zone with
local apparent throw of 50 feet, down-to-the-north (Fig. 3). The
straight northeast trend of the Rio Pueblo suggests predominately
strike-slip motion similar to other east-trending possible faults
between the airport and the Rio Hondo (Fig. 3).

The water table (Fig. 4) in southern Los Cordovas dips gently
100 feet per mile to the north-northwest where it adds water to
the Rio Pueblo. Changes in water table elevation and flow direc-
tion occur across the projected fault exten-sions of the buried
Los Cordovas faults. Uniform northward dip on the water table
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suggests a common aquifer of fractured basalt and porous clas-
tics. Limited pore space in the fractured basalt is probably being
recharged from underlying water in clastic beds.

Shallow water table data shown in Figure 4 is from Spiegel
and Couse (1969). Changes in water table depth and flow direc-
tion suggest the location of buried Los Cordovas faults. The shal-
low nature of groundwater is illustrated by the extensive McCar-
thy springs (Fig. 4) along the southern Ranchitos valley.

Llano Quemado

Shallow water wells located near Llano Quemado show gentle
northwest water table dip toward the Ranchitos valley (Fig. 4).
Changes in water table level and flow direction occur along the
projected traces of the buried Los Cordovas faults.

Detailed well mapping by Peggy Johnson (Bauer et. al., 1999)
suggests separate aquifers in the Llano Quemado-Talpa area in
the Pennsylvanian formations, Tertiary Picuris conglomerate and
Tertiary gravels. Steep water table dips, or separate fault compart-
ments may occur along the Picuris mountain front where young
cast-trending Embudo faults (Kelson, et. al., 1997) intercept older
northwest-trending strike-slip faults of the Pecos-Picuris system.

Stakeout Foothills

Wells in the area of the Stakeout Restaurant south of Highway
68 on the north flank of the Picuris Mountains are drilled deeper
than 1000 feet in gravel fans shed from the mountains. The water
table at an elevation of 6400 feet suggests distant subsurface
migration (Fig. 4) from the Rio Grande del Rancho at 6900 feet
elevation several miles east. Direct mountain front infiltration
may be an additional, but minor, recharge mechanism. The last
ten-year drought has lowered the water table in this area.

Ranchos de Taos

Along Highway 68 through Ranchos de Taos northward to
the town of Taos, the water table is shallow (100 feet) and rela-
tively flat, to locally high, as previously mapped (Bauer et. al.,
1999). This water table high may be a result of westward-flow-
ing groundwater ponding against the Town Yard Fault (Fig. 4).
Ground-water flow at depth may be heated along the fault zone
at depth and rise buoyantly. Deep wells (BOR-3 and Taos Town
Yard) were drilled to test deeper aquifers that may be somewhat
pressure-separated from the shallow water system. The Pennsyl-
vanian rocks encountered at relatively shallow depth in the east-
ern Town Yard well limits the potential thickness of the porous
clastic aquifer.

Weimer

A detailed water well study was made in the Weimer Neigh-
borhood Association area. The groundwater appears to be com-
partmentalized by north-trending mountain-front faults.

The east edge of Weimer has groundwater at a depth of about
100 feet in fractured Pennsylvanian shales and sandstones. North-
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south fault along Verde Road drop the Pennsylvanian rocks and
water table down by 200 feet within a lateral distance of 450 feet.
This large change indicates that the water table probably drops in
steps across low permeability fault zones caused by fault gouge
sealing, or mineralization. The water table west of the Verde Road
fault system is nearly flat all the way past Paseo del Pueblo Sur to
the Town Yard fault (Fig. 4).

Minor groundwater highs occur in the northeast Weimer area
(Fig. 4) where groundwater influx comes southwest from the
Rio Fernando, and southeast Weimer, where influx comes north-
west from the Rio Grande de Rancho source. Water table high
lobes immediately west of the Verde Road fault zone suggest
some leakage across the fault from mountain-front surface water
infiltration. The easternmost Weimer wells are the most likely to
suffer water table drops during drought periods.

Frequent water mineralization, especially calcium, sulphate
and iron, and warm waters suggest much buried faulting along
the mountain front that could add complexity to the groundwater
picture.

Caifion/Caion Heights

Unlike the Weimer foothills to the south, the water table under
Canon Heights is not compartmentalized across faults cutting
the Pennsylvanian rocks mapped by Bauer et. al., (1999). The
HRAM data suggest considerably more apparent fault offset in
Weimer than in Cafion. The water table (Fig. 4) has a westward
slope under Cafion Heights of less than 100 feet in one-half
mile. Depth to the water ranges from 150 to 400 feet, where it is
obtained from fractures in Pennsylvanian sandstones and shales
and is high in calcium and iron. Several drilling attempts are com-
monly required to complete a good producing well.

The water table flattens west of Piedmont Road at the base of
the foothills in the Cafion area and is nearly coincident with the
level of the Rio Fernando. No offset in the water table occurs at
the major mountain-front fault zone paralleling Piedmont Road.
The Rio Fernando appears to recharge the Cafion Valley north
and south of the river. Cafion Heights appears to be recharged
from infiltration through vertical fractures, from 150 to 400 feet
down from the surface. Some groundwater migration may come
from upstream Rio Fernando, several miles southeast, if lateral
fracture continuity exists.

Low bulk fracture porosity, probably less than five percent in
the Pennsylvanian rocks, may result in lowering of the water table
under Cafion Heights wells with continued drought conditions.

Blueberry Hill

Blueberry Hill appears to be fault-separated from the Las
Colonias valley to the west and the El Prado plain to the east.
Steep linear 100-foot escarpments delineate the west and east
edges of Blueberry Hill. Figure SA illustrates the structure, stra-
tigraphy and water table differences in this area. The lower Las
Colonias valley appears to be a structural dip surface, whose
land surface low is occupied by Arroyo Seco. This normally dry
stream has a groundwater high just below the surface recharged
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from upstream. Southern Blueberry Hill is underlain by Servil-
leta Basalt 100 feet structurally high to wells immediately west
in the Las Colonias valley (Fig. 4). The west Blueberry Hill fault
is probably in discontinuous fault segments. Groundwater may
be high or low east of this fault system as recharge from Arroyo
Seco seeks paths around the fault segments.

Offset on the El Prado fault on the east side of Blueberry Hill
is more difficult to document, as most wells on the El Prado Plain
are shallow. The BOR well (DM-27, Fig. 3) encountered basalt
1300 feet structurally lower than the Millicent Rodgers well (BH-
2), two miles southwest of the El Prado fault (Fig. 5B).

In the southernmost section of Blueberry Hill, the west Blue-
berry Hill fault and the El Prado fault swing southwest toward the
eastern most Los Cordovas fault. The structural and water table
picture becomes highly complex at this junction (Fig. 3, 4).

Middle Las Colonias, east from the Airport arch to Blueberry
Hill, is characterized by east-dipping Servilleta Basalt overlain
by beds of Quaternary alluvium. The straight northeast-trending
asymmetrical topographic valleys were previously interpreted
to be erosional migration off the rising Airport arch (Dugan,
et. al., 1984). These valleys are probably cuestas of Quaternary
alluvium dipping off the southwest-plunging Airport arch. The
HRAM survey suggests north-south fault trends extending north
of Highway 64.

Wells in northern Blueberry Hill show no basalt at its expected
depth (Fig. 4). This has been interpreted as a thick Pliocene fan
of Arroyo Seco. This northern Blueberry Hill area could also be a
down-thrown block with thickened steeply east-dipping Quater-
nary-Tertiary clastic layers off the Airport arch.

Of particular interest is the fault underlying the Taos Regional
Landfill (Fig. 5A). A series of monitoring wells show the upper
Servilleta Basalt layers offset nearly 200 feet and dropping of
the water table about 50 feet across the fault. This fault appears
to represent a permeability barrier locally, possibly due to clay
smearing or mineralization along the fault zone. The depth of the
water table is 250 feet below the surface at this location.

El Prado

A gasoline storage tank leak was detected by the New Mexico
Environment Department in 1989 at the Mountain View Gro-
cery Store on Highway 64 just south of the “old blinking light”.
Closely spaced monitoring wells provide water table data over a
thirteen year period. The water table dips west-southwest (Fig.
4) and can be mapped in detail on a five-foot contour interval.
The water table continues uninterrupted across the interpreted El
Prado/East Blueberry Hill fault at this shallow level. The water
table is at or near the surface east of Highway 64, where flood
irrigation is prevalent. A thirteen-year history of water wells here
shows seasonal spring/summer rises of ten feet due to irriga-
tion recharge to the groundwater table. Drought conditions since
1995 have caused an overall twenty foot drop in the water table.
This type of seasonal and drought related water table variation is
expected to occur throughout the El Prado plain. A water table
contour interval of greater than twenty feet is needed in order to
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compensate for these small seasonal and drought variations on
the water table elevation (Fig. 3)

Airport

The Airport arch (Fig. 2) is a large five by ten mile structural
arch, highly faulted on its steep-dipping east side. Its structure
can be seen along the Rio Grande gorge, where it was first noticed
(Hawley, 1978, Dungan, et. al., 1984) and called the Gorge arch.
Its gentle crest however, lies under the Taos Airport runway, the
only flat surface feature on the Taos plateau. The Servilleta Basalt
is close to the surface and locally crops out. Radial drainage pat-
terns suggest a domal crest just south of the runway. The Servil-
leta Basalt is nearly 600 feet of mostly basalt with thin clastic
interbeds near the top and bottom. Groundwater occurs in the
basal Servilleta fractured basalts and fine clastic interbeds, with a
major water reservoir in the fine grained Chamita and Ojo Cali-
ente sands of the underlying Santa Fe Group.

The origin of this structure, which is a topographic high today
between Taos and the Rio Grande gorge, is thought to be related
to cross rift structural discontinuities, similar to the Cerro Azul
uplift to the south and the San Luis Hills uplift to the north within
the greater San Luis rift basin.

Hondo Mesa

North of Highway 64, gentle surface dip slopes and cuestas
suggest structural dips off the Airport arch. East-trending sur-
face valleys (Fig. 3) suggest fault zones that may interfere with
groundwater flow. A water table low two miles north of the air-
port (Fig. 4) may be bounded by faults on the north, east and
south that limit groundwater recharge.

Stagecoach Hills

The northwest corner of the Hondo mesa is characterized by
north-south faults (A,B,C; Fig. 5C) that offset the east-dipping
Servilleta Basalt. These faults have little surface expression,
except for the Manby fault, which the Rio Grande follows. The
water table appears to pond on the east side of the Manby fault,
just east of the gorge. Fault C, although with little vertical dis-
placement, has a 200-foot rise in the water table on its east side.
Although the water table appears compartmentalized by faults,
recharge appears to tie directly to the Rio Hondo water level to
the north. Anomalous thick and thin clastic intervals within and
above the Servilleta Basalt layers suggests a complex history
of deposition, groundwater sapping and Pliocene to Quaternary
faulting. These Stagecoach Hills faults appear to be a northwest
extension of the Los Cordovas and Pecos-Picuris fault systems.

Arroyo Hondo North

The Rio Hondo flows along the south edge of the Cerro Negro
dacite volcano. West of Arroyo Hondo, gravel terraces veneer the
fractured dacite flows, but water wells produce from within this
volcanic layer. Servilleta Basalt flows from 3 to 4 Ma. (Appelt,
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1998) onlap this dacite volcano dated at 5.24 Ma. The water table
is about 200 feet above the adjacent Rio Hondo and is probably
recharged from high on Cerro Negro approximately ten miles
northeast. Individual fracture zones encountered may lead to
local artesian wells (AH-2), high above and pressure-separated
from the regional water table.

East of Arroyo Hondo in the Arroyos del Norte area ground-
water is within a thick clastic zone. The east-trending arroyos are
probably fault-zones that may interfere with recharge southward
from the Rio Hondo.

Des Montes

This area is characterized geologically by a buried dacite lava
dome (Fig. 3). Tongues of dacite crop out and dip north across
the eroded Gates of Valdez along the Rio Hondo just west of Des
Montes. The water table is high over and to the east of this dacite
dome (Fig. 4). Groundwater in the Hondo valley and west of the
dome is very low, suggesting this dacite dome is an overall bar-
rier to westward groundwater migration. Eastward extension of
the Arroyos del Norte faults may also interfere with groundwa-
ter recharge from the adjacent Rio Hondo. Seasonal and longer-
term drought effects on the Rio Hondo water volume may cause
hundreds of feet of variation in the adjacent groundwater table
elevation. Housing development is often blamed for the water
table declines in this area, but average household use of 100-150
gallons per day would only drop the water table 3-5 inches per
year (with no recharge) in a 100-foot radius around each well
producing from clastic zones.

Arroyo Seco

The west-dipping water table underlying Arroyo Seco east-
ward to the mountain-front is high above the Rio Hondo-Valdez
valley (Fig. 3) and is probably recharged by the Arroyo Seco. It is
a smaller watershed and subject to low snowpack during drought
years, which leads to significant variability in water table, espe-
cially close to the mountain-front. Fault zones along the moun-
tain front may cause local water level compartments, which are
more difficult to recharge.

NORTHEAST TAOS COUNTY

Groundwater north of the Rio Hondo to the Colorado border
originates from major and minor drainageways in the Sangre de
Cristo Mountains to the east (Fig. 1). Major groundwater recharge
corridors include the broader valleys of the Red River, Cabresto
Creek and Costilla Creek. Numerous other minor intermittent
streams and fans along the mountain front supply some infiltra-
tion during storms or snowpack melt to a zone within a mile or
two of the mountain front.

San Cristobal

Shallow groundwater exists in the alluvium of San Cristobal
Creek (Fig. 1) and in gravels northward in the thick Quaternary
Lama alluvial fan. Recharge depends on local snowpack and
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thunderstorm runoff on the east slope of Flag Mountain. To the
south the water table rises on Cerro Negro, where little reservoir
storage is available in the dacite lava fractures. The entire moun-
tain front alluvial fan slope between the Rio Hondo and the Red
River is prone to drought-related lowering of the water table.

Red River

Groundwater in the alluvial aquifer of the Red River Valley is
near the level of the Red River (Fig. 1). Local changes in ground-
water level due to bedrock changes and constrictions have been
mapped (Anne Wagner, personal communication, 2004). Minor
amounts of groundwater are stored in the Precambrian igneous
and metamorphic rocks. Major infiltration is occurring from side
slopes. Nearly year-round snowmelt and rainfall probably main-
tain a constant water level despite drought conditions elsewhere.
A local cone-of-depression exists over the underground mining
operation at the Moly Mine, where the Red River is losing water
through fracture systems to the underground mine and pumping
to dewater the mine has locally lowered the water table (Fig. 1).
Cabresto Canyon groundwater depth, aquifer characteristics and
recharge are probably similar to the Red River.

Questa and Cerro

The Red River loses water to the alluvial sediments flank-
ing the river in the southern, low part of Questa. The water table
elevation under northern Questa to Cerro (including the tailings
pond west of Questa) is just above 7,500 feet. Most of Ques-
ta’s groundwater appears to be recharged from Cabresto Creek,
although a minor amount under the tailings pond may be supplied
from the tailings slurry pipeline.

There is a steep water table drop (from 7,500 feet to 7,150
feet elevation) along the north valley wall of the Red River with
numerous seeps and under Guadalupe Mountain where fractures
in dacite lava beds probably have great permeability.

The village of Cerro on the northeast side of Guadalupe Moun-
tain appears to have a small local source of recharge from the
northeast flank of Guadalupe Mountain with a water table eleva-
tion of 7,500 to 7,600 feet. Lack of recharge from drought condi-
tions has lowered the water table in these mountain-front wells.

A water table low extends southeastward from Cerro, and may
reflect the distal axis between recharge from the Sangre de Cristos
to the northeast and the Guadalupe Mountains to the southwest,
or may be drawndown from irrigation along the Cerro valley.

The water table remains flat under Guadalupe Mountain south-
west to the Red River fault zone (Fig. 1), which appears to act as
a permeability barrier to groundwater flow. The water table dips
more steeply from the Red River fault zone to the Rio Grande and
Red Rivers (Fig. 1), across the BLM Wild and Scenic Rivers Rec-
reation Area where several springs, such as Big Arsenic Springs,
discharge groundwater to these rivers.

Sunshine Valley

The water table dips gently westward in Quaternary grav-
els toward the Rio Grande. Springs are seen in the Rio Grande
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canyon walls north of the Chiflo Crossing. The water table lies
just below the surface in the Sunshine Valley, and has risen 50
to 100 feet since the intense irrigation of the 1960’s (Garrabrant,
1993). The western Sunshine Valley is underlain by Servilleta
Basalt dipping eastward. Faulting may play some part in local
elevation changes of the water table. Near the Colorado state line
groundwater recharge is coming from the San Luis Valley to the
north and Costilla Creek to the east. Groundwater along Costilla
Creek to Amalia occurs near the surface. Minor recharge may
come from Ute Mountain.

GREATER PENASCO AREA

South of the Picuris Mountains the water table (Fig. 6) is in
alluvial gravels near the river levels of the Rio Pueblo, Rio Santa
Barbara and Chamisal Creek, with the main recharge from the
Pecos Wilderness area far upstream. Only a few wells have been
drilled on the terrace gravel hills between the streams. These
wells suggest only a slight rise of water table away from the
streams and therefore some minor recharge from local precipita-
tion probably occurs. The high mountain recharge area seems to
suffer less in drought years and little change is noted in the water
table. Because the groundwater is so shallow, numerous septic
tanks and barnyards may lead to ground-water contamination in
this area.

The amount of groundwater storage in the alluvial stream sedi-
ments and thin Quaternary-Tertiary gravels is small due to lim-
ited thickness of those units.

Deeper groundwater aquifer storage might be available in the
Miocene Picuris Formation gravels greater than 500 feet thick
with recharge from the Picuris Mountains to the north. Deep
groundwater flow westward maybe interrupted by a series of
north-south faults, mapped by Bauer et al. (2003), in the Picuris
Mountains just north of the Rio Pueblo. These faults, a continu-
ation of the Pecos-Picuris and other fault systems, probably con-
tinue under the greater Pefiasco area to the Truchas Peaks.

GROUNDWATER QUALITY

One hundred groundwater samples (Table 1) were contracted
to be analyzed for forty major chemical elements by the New
Mexico Bureau of Geology and Mineral Resources.

Water quality is rated excellent, although water is generally
hard (greater than 150 ppm CaCO,), probably indicative of rela-
tively long residence time, especially west of the gorge.

Less desirable as drinking water were wells in upper Weimer,
Canon Heights, and along the Red River in Questa, with high
levels of SO,, Fe, Ca, Mg, Na, Al, Ni, Mo, and Sr. Wells north-
cast of Tres Piedras were highest in Zn, Ur, Pb, and exceeded
EPA guidelines. Arsenic was higher west of the gorge, generally
at .005-.010 ppm, and exceeds the new EPA guideline of .010
ppm in two wells. Flourine exceeded the EPA guideline of 4 ppm
at one well in Vadito. Water samples from three hot springs on
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known surface faults (Ojo Caliente, Ponce de Leon and Manby)
were all very high in TDS, HCO,, SO, Fl, Br, Cl, Na, K, As, B,
Fe, and Li. Other warm mineralized well waters are found mostly
near interpreted subsurface faults and are probably upflowing
groundwater from deeper magmatic heat sources.
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