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1. Introduction 
Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this well siting study report for the 
Townsite of Tyrone (Tyrone) under contract with the New Mexico Finance Authority (NMFA).  
The Tyrone Water & Wastewater Association (TWWA) owns and operates the water system 
serving 326 connections in Tyrone, New Mexico, located approximately 7 miles northeast of the 
Tyrone mine and 4.6 miles southwest of the Town of Silver City (Silver City).  Most of the water 
system connections are residential, except for four: the fire station, post office, former gasoline 
station, and community center.  The system was constructed in the 1960s by Phelps Dodge (now 
Freeport-McMoRan Inc. [FMI]), who owns and operates the mine.  Figure 1 shows the location of 
Tyrone in relation to Silver City and the Tyrone mine. 

Stantec prepared a preliminary engineering report (PER) in 2020 that evaluated the water system 
and recommended a full water distribution system replacement.  TWWA is currently seeking 
additional funding to commence construction, with an anticipated start date of fall 2026.  

The sole source of water for the water system at this time is Silver City.  TWWA desires a 
secondary source of water supply to provide redundancy and resiliency. 

The objective of this report is to identify the best location for a groundwater well to provide this 
secondary source of supply, and to develop a preliminary well design that can be used as the 
basis for estimating the probable cost of well drilling, construction, and connection to the 
TWWA system.  This report describes history of the current wells, local geology, local 
hydrogeology, and water quality data, and provides comparison of alternative locations and 
recommendations. 

2. Background 

2.1 Tyrone Water System 
The waterline from Silver City connects to the elevated tank and water is supplied by gravity to 
all customers within Tyrone.  From the PER, the Tower tank is a 200,000-gallon elevated located 
at the southwest end of the water system.  It was constructed in 1967, has a diameter of 36 feet 
and a depth of 32 feet, and is elevated approximately 60 feet above ground level. 
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A water model was prepared as part of the PER.  The output from the model shows that system 
pressures range from 69 pounds per square inch (psi) to 109 psi.  All the piping is asbestos 
cement pipe (ACP), a product which was last manufactured in the early 1960s; this piping is past 
its anticipated service life.  

This system is designated as New Mexico public water system (PWS) NM3500309.  According to 
New Mexico Environment Department (NMED) Drinking Water Watch (DWW) online records, 
TWWA purchases water from the Silver City water system (PWS NM3522609).  The average daily 
production of the system is 102,000 gallons per day (gpd).  The PER identified an average day 
water demand of 57,280 gpd, which is more accurate as it is based on metered water use.  
Water use is metered at a master meter and also at individual customer connections. 

2.2 Water Rights 
Water rights records for the area are provided in Appendix A.  Based on the agreement for water 
and wastewater service between the Tyrone Property Owners Association and Silver City, dated 
September 2012, a water supply well was donated to Silver City by Phelps Dodge Corporation 
under a 1967 water service agreement.  

If TWWA does not own water rights, it is possible that they will need to either purchase or lease 
water rights to allow for the use of water from a new well.  In the Mimbres Basin, obtaining 
water rights is complex because the basin has been "closed" to new appropriations since 1972.  
This means that the state generally does not grant new water rights; instead, one must typically 
acquire existing rights and transfer them to a new well location. 

There may be room for negotiation with Silver City based on the previous transfer of a well to 
Tyrone for the purpose of supporting Tyrone’s water use. 

It is possible to drill a well without a water right, but to use the well for its intended purpose 
requires the appropriate water right. 

2.3 Area Wells 
There are 98 existing wells within a 2-mile radius of the site, as shown on Figure 2.  A subset of 
those wells located nearer Tyrone were evaluated, and are discussed in this report.  Well 
completion information for these wells is provided in Table 1.  Well logs are provided in 
Appendix B. 
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Table 1. Selected Well Information 

Well 
Year 

Installed 

Casing 
Diameter 
(inches) 

Total 
Depth 

(feet bgs) 

Depth to 
Water 

(feet bgs) 

Screen 
Interval 

(feet bgs) 
Yield 
(gpm) Lithology 

M 11935 POD 1 
(active) 

2023 4 470 150 370–390 11 Sandstone, gravel, 
conglomerate 

M 11819 POD 1 
(active) 

2021 4 300 200 — 20 Sandstone, gravel, 
conglomerate 

M 02922 (active) 1971 8 140 40 — — Brown and green rocks 
M 11898 (active) 2022 4 400 300 — 30 Sandstone, gravel, 

conglomerate 
M 08092 (active) 1995 6.63 350 200 — — — 
M 04034 (inactive) 1975 6 900 280 — 300 — 
M-02903 (active)  1970 — 680 355 a — 950 Tertiary volcanic- Basalt 

and basaltic andesite flows 
(Malpais, red rock, ash) 

M-10369 (active) 2005 4 353 297 313–353 3 Conglomerate w/red clay 
seams  

M-11475 (active) 2016 4 432 360 332–432 30 Fractured volcanic 
M-11246 (active) 2011 2 71 55 30–71 NA Silty sand, gravel, brown 
M-04034 (inactive) 1975 6 900 280 — 300 Malpais, red volcanics with 

sandy interbeds 
M-04035 (inactive) 1975 6 906 284 — 800 Malpais, red volcanics with 

sandy interbeds 
M-11557 (active) 2017 4 353 252 253–353 18 Sandstone/gravel/ 

conglomerate 
M-12145 (pending) 2025 7 478 240 418–478 8 Conglomerate with black 

shell and round gravels  
M-11094 (active) 2009 4 320 213 275–315 10 Sandstone/gravel/ 

conglomerate 
M-11556 (active) 2016 4 420 150 320–420 15 Sandstone/gravel/ 

conglomerate 
M-2735 (active) 1957 — 835 463 a — 418.5 — 

 

a Measured in 2002 from top of casing 
bgs = Below ground surface 
gpm = Gallons per minute 
— = Unrecorded 
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From the data reviewed, total depths of wells in the area range from 140 to 900 feet below 
ground surface (bgs), with static water levels at the time of well completion ranging from 40 to 
300 feet bgs.  Common lithology of these wells is primarily sandstone, gravel, and conglomerate.  
Reported local well yields are in the range of 11 to 300 gallons per minute (gpm). 

2.4 Area Geology 
The Tyrone water system is located on the eastern side of Little Burro Mountains in the Mimbres 
Basin, southeast of the Continental Divide.  Faults run through the area, with the Pipe Line Draw 
Fault running southeast north of Tyrone.  The Burro Mountains consist of a large area of 
Precambrian rocks, which are intruded by Laramide to mid-Tertiary stocks, plugs, sills, and dikes 
(Hedlund, 1980).  The oldest rocks found within the Burro Mountain include Proterozoic 
metamorphic rocks, which include schist, gneiss, and amphibolite (Amato et al., 2008).  In 
Tyrone, porphyry copper deposits may be found. 

Through uplift and erosion, the mineralized rocks present within the mountain rose toward the 
surface where the minerals interacted with groundwater.  Due to weather, the copper was 
concentrated.  Once exposed to oxygenated water, rocks containing pyrite formed sulfuric acid.  
The acid mixed with copper-bearing minerals and resulted in a copper that replaced 
chalcopyrite and pyrite and formed a zone of enriched copper mineralization.  This process is 
known as supergene enrichment (Kelley, 2012).  More recently, tilting caused part of the 
supergene ore present at the site to be exposed.  This exposure caused the oxidation and 
forming of chrysocolla and other copper minerals (DuHamel et al., 1995; Cook, 1994). 

According to a soil survey from the U.S. Geological Survey (USGS), the soil within Tyrone is 
characterized as a loamy type of soil (Appendix C).  A geologic map is provided as Figure 3.  
Rock types primarily found in Tyrone and surrounding areas are igneous intrusive and 
sedimentary rocks.  Sedimentary deposits in the area consist of Holocene alluvium (poorly 
sorted gravel, sand and silt deposits with gravel fragments consisting of Precambrian granite 
and tertiary volcanic rock) and fan deposits (subangular to angular, poorly sorted fragments of 
Precambrian rock and tertiary volcanic rock).  Underlying these deposits is the Gila 
conglomerate, consisting of fanglomerate, conglomerate and beds of light brown silty 
tuffaceous sandstone (Hedlund, 1978). 
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2.5 Area Hydrogeology 
Groundwater in the area primarily comes from the upper and middle hydrostratigraphic units of 
the Gila Group aquifer, primarily composed of partly consolidated sand, gravel, silt, and clay The 
saturated thickness of the upper Gila Group in the Silver City–Tyrone area is on the order of 
several hundred feet and may be up to about 900 feet thick based on published estimates at 
nearby well fields (Johnson et al., 2002).  The hydraulic conductivity of the upper Gila Group 
ranges up to 10 feet per day (ft/d) and yields from <10 to 1,000 gpm (Johnson et al., 2002).  

Depths to water in the area range from 55 to 360 feet bgs, with estimated well yields ranging 
from 3 to 30 gpm.  Two nearby municipal well fields for Silver City (Woodward and Hayes) are 
located within a 2-mile radius of Tyrone.  The Woodward well field is approximately 0.9 mile 
west of the TWWA site and the Hayes well field is 0.2 mile north of the TWWA site.  A study 
performed in 2002 by Balleau Groundwater Inc. (Balleau) determined depths to water from top 
of casing ranging from 463 to 629 feet, estimated yields of 250 to 500 gpm, and specific 
capacities of 3.8 to 10.9 gallons per minute per foot (gpm/ft) for the Woodward well field.  For 
the Hayes well field, depth to water from top of casing was 355 feet, estimated well yield was 
1,100 gpm, and specific capacity was 52.8 gpm/ft.  The Woodward well field draws from the Gila 
Group aquifer, while the Hayes well field draws from an underlying aquifer in tertiary volcanic 
rocks with properties that are not fully understood. 

As groundwater flows from recharge areas to discharge areas at the Tyrone Mine area, it 
captures dissolved constituents as it flows through the various rock types.  This process results in 
decreased groundwater quality.  The minerals present include unoxidized sulfide deposits, zones 
of oxidation and filtration products, and vein deposits.  The Tyrone Mine area includes the 
presence of fluorite deposits in the quartz veins.  These deposits result in naturally elevated 
concentrations of fluoride in the surrounding area groundwater (Trauger, 1972). 

Impacted groundwater occurs beneath some areas of the Tyrone Mine.  Areas of impacted 
groundwater have been investigated and are monitored, and various capture systems and 
source control measures have been implemented.  NMED oversees all groundwater monitoring 
activities.  Groundwater beneath and adjacent to the Tyrone Mine will not flow toward the Silver 
City water supply wells (DBS&A, 2012). 

2.6 Water Quality 
Groundwater in Grant County has shown elevated iron and fluoride levels.  However, only a few 
wells near or within the Tyrone area tested in the 1950s exhibited iron and nitrate 
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concentrations above maximum contaminant levels (MCLs), and none exceeded the MCL for 
fluoride (Trauger, 1972).  Overall, both surface and groundwater in the Grant County area are 
considered to be of good quality.  Still, localized areas may be affected by leaking gasoline 
storage tanks, nitrate from septic systems, elevated sulfate and total dissolved solids (TDS) 
concentrations from mining operations, or excessive nutrients from surface water recharge. 

Based on Drinking Water Watch, more recent testing has detected levels of trichloroethene 
(TCE) (5.4 micrograms per liter [µg/L]) and tetrachloroethene (PCE) (5.2 to 5.3 µg/L) exceeding 
the EPA MCL (5 µg/L) in both entry-point and well samples collected in 2011 and 2015 for 
Tyrone and Silver City.  These findings suggest potential localized contamination from industrial 
activities, such as improper chemical disposal, spills, or leaking underground storage tanks 
(USTs).  According to the U.S. Environmental Protection Agency (EPA), long-term exposure 
above the MCL for these compounds can increase the risk of liver damage and cancer. 

In 2025, testing also revealed elevated gross beta particle activity (4.1 picocuries per liter [pCi/L]) 
in some entry-point samples from Tyrone and Silver City water systems.  This parameter 
measures total radioactivity in water, typically from the decay of potassium-40 and radium-228.  
According to the Office of Environmental Health Hazard Assessment of California, prolonged 
consumption of water with elevated beta activity may lead to tissue damage. 

2.7 Supplementary Well Evaluation 
The new well must be located within the existing Tyrone townsite.  The existing townsite and 
water system are shown on Figure 4.  A potentiometric surface map for the area is provided as 
Figure 5. 

2.8 Potential Well Sites 
The potential well sites were evaluated using both cost and non-cost factors as follow: 

⦁ Construction cost:  Drilling and casing expenses only (excludes pumps and site development). 

⦁ Anticipated yield:  A minimum yield of ~70 gpm is desired to meet current water demand. 

⦁ Infrastructure proximity:  Closer to existing water system reduces pipeline costs. 

Three potential well sites were considered at the following locations (Figure 6):  

⦁ Alternative 1:  Adjacent to the existing water tank (lower pipeline costs) 
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⦁ Alternative 2:  North Tyrone Townsite, near Turquoise Drive (higher well yields) 

⦁ Alternative 3:  South Tyrone Townsite property, between Covelite Drive and Tenorite Court 
(possibility of shallow water tables and furthest from other municipal wells)  

2.8.1 Site Comparison 
Wells will be designed to produce water either from the aquifer in the Gila Formation and/or the 
underlying aquifer in Tertiary volcanic rock.  Although the properties of the Gila Aquifer in the 
area are known, the Tertiary volcanic aquifer extent and properties are not fully understood; 
however, data have suggested that the two are hydrologically connected (Johnson et al., 2002).  
Therefore, data from the New Mexico Office of the State Engineer (OSE) New Mexico Water 
Rights Reporting System (NMWRRS) and published resources (Balleau, 2006; Trauger, 1972) in 
or around the Tyrone area were used to inform the following analysis.  Additionally, because 
depth to water data in the area are sparse in the Tyrone area (more so on the western side), we 
performed an inverse distance weighting interpolation using available data to estimate probable 
water table elevations where information was unavailable.  Additionally, for well depths recorded 
before the year 2000, new water depths were estimated based on the estimated historical 
drawdown of the water table determined by Balleau (2006). 

2.8.1.1 Well Site Alternative 1 
This location sits next to the current Tyrone water tank at ~5,873 feet above mean sea level (feet 
msl).  Reported depth to water in the nearest wells ranged from 40 feet bgs (NMWRRS, 
measured in 1971) to around 463 feet (Balleau, measured in 2002).  According to our 
interpolation, the water table is at approximately 5,540 feet msl, suggesting groundwater at 
approximately 333 feet bgs.  We recommend that the well at this site be drilled to a minimum 
depth of 600 feet bgs, which should put the bottom of the well below the water table and within 
the upper Gila Group aquifer.  We recommend screening the new proposed well at this location 
from 420 feet bgs to at least 10 feet above the bottom of the well for a 170-foot screen interval.  
It is anticipated that this well could potentially yield 10 to 100 gpm.  Direct connection to 
existing infrastructure requires minimal piping or system upgrades, significantly reducing tie-in 
costs.   

2.8.1.2 Well Site Alternative 2 
This site is located in the northern part of the Tyrone townsite (coordinates 32.712845,  
-108.298303), at a ground elevation of approximately 5,709 feet msl.  At this location, the water 
table elevation is estimated to be around 5,550 feet msl (~159 feet bgs).  This site is positioned 
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north of Pipe Line Draw, which could provide access to the Tertiary volcanic aquifer.  It is 
recommended that this well be drilled to a depth of at least 680 feet bgs, with the bottom 
300 feet of the well underlying the Gila Formation.  We recommend that the well be screened 
from 250 feet bgs to a depth of 10 feet above the bottom of the well.  This site provides access 
to the potentially more productive Tertiary volcanic aquifer.  Estimated yields for wells close to 
the area that tap this aquifer can potentially be 100 to 200 gpm. 

2.8.1.3 Well Site Alternative 3 
This site is located in the southern part of the Tyrone townsite (coordinates 32.706788,  
-108.303241), at a ground elevation of approximately 5,810 feet msl.  This site’s water table is 
among the shallowest in the area at approximately 5,645 feet msl (~165 feet bgs) based on our 
interpolation and is the farthest away from other well fields near Tyrone, minimizing potential 
interference from existing production wells.  It is recommended that this well be drilled to a 
depth of at least 500 feet bgs, which should put the bottom of the well below the water table 
and within the upper Gila Group aquifer.  We recommend that the well be screened from 
200 feet bgs to a depth 10 feet above the bottom of the well.  Nearby well data suggest that this 
well could potentially yield 5 to 30 gpm.  This site shallow groundwater access reduces drilling 
costs but offers the lowest yield potential among the three sites.  Additionally, this site is close 
to a residential area and can have potential construction access challenges.  

2.8.2 Comparison of Well Sites 
Table 2 summarizes information about the three well sites. 

Table 2. Well Site Alternatives 

Alternative 

Total 
Recommended 

Depth (feet) 

Water Table 
Depth  

(feet bgs) 
Anticipated 
Yield (gpm) 

Proximity to 
Water System 

(feet) 
Alternative 1: Tank Site 600 333 10–100 0 
Alternative 2: NE corner of Townsite 680 159 100–200 500 
Alternative 3: South side of Townsite 500 165 5–30 250 

 

The water system configuration is such that the source water is conveyed to the elevated 
storage tank and all water flows by gravity to the customers.  Alternatives 2 and 3, while 
relatively close to the water distribution network, would need to pump water through the 
distribution network to the tank.  While this is feasible, dedicated transmission to water storage 
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is preferred in water systems because (1) it provides the opportunity for chlorine contact time 
for disinfection in the tank and (2) it makes it possible to control water age.  Table 3 compares 
the sites on selected criteria. 

Table 3. Comparison of Well Sites 

 Alternative Cost Yield Pros Cons 
Alternative 1: Tank Site $$ ++ Proximity to tank makes it 

hydraulically compatible; 
least amount of piping  

Deeper than Site 3 due to 
elevation relative to water table  

Alternative 2: NE corner 
of Townsite 

$$$ +++ Best anticipated yield Either pumps to distribution or 
requires construction of 
dedicated transmission main; 
highest predicted cost  

Alternative 3: South side 
of Townsite 

$ + Lowest predicted cost due 
to least total depth 

Either pumps to distribution or 
requires construction of 
dedicated transmission main; 
lowest predicted yield  

 

Any of the sites is a feasible location for the well, with relatively close proximity to the water 
system and located within the townsite boundaries.  Site 2 is the most promising for yield.  
However, based on cost, anticipated yield, and proximity to the tank, Site 1 appears to be the 
most favorable option. 

2.9 Preliminary Well Design 
A preliminary well design was prepared for Site 1 based on information reviewed and is shown 
on Figure 7.  The design is based on 600 feet total depth and 8-inch casing. 

2.10 Engineer’s Opinion of Probable Cost 
DBS&A prepared an engineer’s opinion of probable cost (EOPC) for the well drilling construction 
(Appendix D).  The estimated cost of well drilling and construction is $842,000.  There will be 
additional project costs to connect the well to the system.  These costs include well pump 
installation, extension of electric service, construction of a concrete masonry unit (CMU) building 
to house the wellhead and aboveground piping assembly, and sodium hypochlorite disinfection.  
The full project costs will be included in a PER addendum that DBS&A is preparing in 
conjunction with this well siting study. 
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Existing Wells in Study Area

Aerial image:  Vantor, 11/4/2023
Well source: New Mexico Office of the State Engineer NM OSE Open Data Site 

Accessed June 2, 2025
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Geologic Units
Qa — Alluvium
Unconsolidated sand, gravel, silt, and clay in active stream channels and floodplains.
QTs — Older Alluvium
Older alluvial and fan deposits; moderately consolidated.
Tpv — Volcanic Rocks
Tertiary volcanic flows and breccias.
Tka — Andesitic–Basaltic Volcanics
Intermediate to mafic volcanic rocks forming hills and ridges.
Tkg — Granitic Intrusive Rocks
Tertiary granitic to granodioritic intrusive rocks.
Kcb — Cretaceous Sedimentary Rocks
Sandstone, shale, and limestone of Cretaceous age.
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Aerial image:  Vantor, 11/4/2023
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Tyrone Townsite with Parcels
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Isocontours derived from well depth data from NM OSE Points of Diversion, NMWRRS, and Balleau Groundwater, Inc. (2006).
Aerial image:  Vantor, 11/4/2023
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Notes:
1. Not to scale
2. bgs: below ground surface
3. btoc: below top of casing
4. SWL: Static water level TYRONE WATER & WASTEWATER ASSOCIATION 

WELL SITING STUDY

02/14/2025 DB25.1378

Preliminary Well Design
Figure 7

Depth and style of the well may vary based on engineer or geologist.



Appendix A 

Water Rights Records 


















