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The Village of Questa lies along the banks of the Red River where it emerges from the Sangre de 
Cristo Mountains in northern Taos County. The area from the mountain front to the Rio Grande 
gorge and the Red River to the southern Sunshine Valley (Fig. 1) lies near the southern margin of 
the Questa sub-basin in a geologically complex, heavily faulted portion of the Rio Grande rift. 
Santa Fe Group basin fill and buried volcanic strata comprise the area’s regional aquifer, which 
contains multiple groundwater horizons recharged by numerous groundwater sources. The 
presence of warm and cold water in springs and shallow wells demonstrates that groundwater 
sourcing from deep regional flow and mountain front recharge mixes in the upper horizons of the 
regional aquifer system and that intra-rift and rift-margin faults likely influence groundwater 
movement.  
 
Stakeholders — Multiple water users and stakeholders with diverse interests and needs exist 
within this complex hydrogeologic setting. These include:   
 

 Village of Questa – water supply and water quality 
 Chevron Mining, Inc. – water quality and quantity 
 New Mexico Environment Department – water quality and impairment 
 New Mexico Department of Game and Fish – water quality for fisheries and fish 

hatcheries 
 U. S. Bureau of Land Management, Wild and Scenic Rivers area and the Rio Grande del 

Norte National Monument – water quality, quantity and impairment in the Rio Grande 
 New Mexico Interstate Stream Commission – water quantity and impairment in the Rio 

Grande 
 Taos County – water quantity, quality and impairment 
 Private well owners and water users – domestic water supply and water quality 

 
These diverse stakeholders share a common interest in the need for greater understanding of 
local groundwater aquifers and the regional aquifer system.  
 
Description and Scope of Hydrogeology Study — Based on requests for assistance from the 
Village of Questa starting in June 2011, together with interest from other stakeholders, the New 
Mexico Bureau of Geology (the “Bureau”), the Bureau’s Aquifer Mapping Program, the Healy 
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Foundation, and New Mexico Tech Department of Earth and Environmental Science (“NMT 
EES”) are combining funding and staff resources to launch a hydrogeology study in the Questa 
area. The study objective is to improve our understanding of interactions and intermixing 
between the shallow groundwater aquifer, the deep regional aquifer, stream and mountain block 
recharge, areal recharge through the mine tailings piles, and important surface water sources 
including the Rio Grande, the Red River, and their associated spring zones.  
 
The study will utilize the Bureau’s geologists, hydrogeologists, and support staff in the Aquifer 
Mapping Program, graduate student research from NMT EES, and geophysical research from the 
U.S. Geological Survey, Denver (“USGS Denver”). Data sources, collection, and analyses will 
include:  

 
 Geologic maps, subsurface geologic information, and geologic cross sections  
 Gravity and magnetic data and models  
 Groundwater levels  
 Groundwater chemistry, age and isotopic characteristics  
 Geochemical and groundwater flow modeling 
 Incorporating existing data and conceptual models from previous studies in adjacent 

areas 
 

Geophysical Study — Geophysical research will be contracted to the USGS Denver and focus 
on the southern part of the Questa sub-basin, including the piedmont between Questa and Cerro, 
where the Village of Questa water wells are located. Collection of magnetic and gravity data 
will occur in ground traverses across the targeted areas. Development of gravity-magnetic 
models will occur iteratively and in conjunction with construction of geologic cross sections by 
a Bureau geologist. The objectives and results will: (1) define the basin geometry; (2) estimate 
thickness of the basin-fill aquifer; (3) locate buried faults and buried volcanic rocks; (4) 
integrate geophysical and geologic information into a regional geophysical model; and (5) 
illustrate results in geologic cross sections. These products will provide the geologic framework 
for the regional aquifer study and will aid the Village of Questa with water-supply issues.  
 
Village of Questa Water Supply Wells — Two wells located on the northeast side of the 
village provide most of the municipal water supply for the Village of Questa. The wells are 300 
ft (north well) and 400 ft (south well) deep and penetrate about 125 to 230 feet of the productive 
basin-fill aquifer. Testing of the south well after it was drilled in 1964 suggests that a 
hydrologic barrier was encountered during well development that caused excessive drawdown. 
Production from the two wells barely meets the growing water demand of the village, 
particularly during the summer season. The 50-year old wells are pumped near or at capacity 
and need to be replaced with a deeper, larger capacity well(s). A geologic cross section showing 
the geologic setting of the northern village well is shown in Figure 2. In order to determine 
suitable locations for new wells, three things must be known: (1) thickness of the basin-fill 
aquifer; (2) locations of buried faults near the mountain front that create hydrologic barriers that 
interfere with groundwater flow to a pumping well; and (3) location and extent of buried 
volcanic strata. From a regional gravity model we roughly estimate that aquifer thickness near 
the mountain front ranges from 0 to as much as 1500 or 2000 ft, which is adequate to 
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accommodate deeper wells. However, existing data are inadequate to accurately delineate the 
shape of the basin, the extent of volcanic strata, how dramatically the aquifer thins, or the 
location and dip (angle) of mountain front faults that interfere with water movement to a well. 
The information needed to confidently site water wells for the Village of Questa can be 
determined from the geophysical study. The same information will be used to develop the 
geological framework for regional and local aquifer studies.  
 
Geochemical and Groundwater Flow Modeling — The Bureau/NMT EES research in the 
Questa area is intended to include geochemical and groundwater flow modeling of the regional 
aquifer system or portions of it. Analyses of geochemical data will include mixing models 
and/or modeling of chemical interactions between various groundwater sources. Groundwater 
flow modeling may be useful in testing hydrogeologic conceptual models developed from 
geologic, hydrologic and geochemical data sets.  
 
Project Schedule and Funding — The Questa hydrogeology study is planned as a three-year 
project, with a projected completion date of late 2016. Geologic and geophysical studies will be 
finalized in January 2014. Water-level monitoring is currently underway in a 40-well network 
and will continue for two years. Collection of groundwater samples for chemical analysis is 
slated for May-August 2014. The project will be funded through multiple sources including:  

 
 New Mexico Bureau of Geology, Aquifer Mapping Program 
 Healy Foundation 
 Possible grants from interested stakeholders 

 
Figure 1. Study area  
 
Figure 2. Geologic cross section from the Rio Grande gorge to the mountain front through 
Village of Questa north well.  
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Figure 2. Geologic cross section in the Questa area.
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