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MEMORANDUM 
OFFICE OF THE STATE ENGINEER 
HYDROLOGY BUREAU 

DATE: 
TO: 

November 15, 2022 
David Ohori, Permit Lead, Mining Act Reclamation Program (MARP)/MMD 
Holland Shepherd, Program Manager, MARP/MMD 

THROUGH: Katie Zemlick, Ph.D., Chief, Hydrology Bureau 
Laura Petronis, Water Resources Manager 1, Hydrology Bureau 

FROM: Brad Wolaver, Ph.D., Senior Hydrologist, Hydrology Bureau 
Christopher E. Angel, P.G., Senior Hydrologist, Hydrology Bureau 

SUBJECT: Review and Comments, Revision 22-1 to Mt. Taylor Mine, Permit No. CI002RE, 
Rio Grande Resources Corporation 

1. Introduction and Conclusions

On July 14, 2022, the Mining and Minerals Division (MMD) of the State of New Mexico Energy, 
Minerals and Natural Resources Department (EMNRD) requested the New Mexico Office of the 
State Engineer (NMOSE) Hydrology Bureau (Hydrology) review and comment on the Revision 
22-1 application (Revision) for the Mt. Taylor Mine (Mine) Mining Act Permit No. CI002RE from
Rio Grande Resources Corporation (RGR, 2022).  The permit Revision presents an updated
Closeout/Closure Plan (CCP).  This Revision differs from the original in that it includes—but is
not limited to—an expansion of Waste Rock Pile/Disposal Cell (Disposal Cell), an alternative shaft
cap system (“plug”) design, and a change in primary post-mining land use from a water supply
project to grazing and light industrial.  Several CCP activities described in the Revision could
potentially affect groundwater and alluvial aquifers associated with surface water.  Thus, the
purpose of this document is to evaluate hydrogeologic aspects of the CCP, including:

1. Plugging of Mine conduits and shafts,
2. Plugging of Mine wells, and
3. Potential erosion of waste disposal cells and channelized drainages.

Comment Summary 

Mine Shafts and Conduits 

• Two shafts (fourteen ft and twenty-four ft in diameter) penetrate several aquifers to a total
depth (TD) of approximately 3,300 feet below ground level (ft bgl).  As outlined in—but not
limited to—19.27.4.29, 19.27.4.30.A (Annular seal), and 19.27.4.31 New Mexico
Administrative Code (NMAC), the shafts do not conform to NMOSE codes to 1) prevent
commingling or inter-aquifer exchange of groundwater, 2) prevent loss of hydraulic head
between hydrogeologic zones or units, 3) prevent unintended flood waters, surface water, or
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groundwater from entering the shafts and contaminating the aquifer, and 4) prevent the flow 
of contaminated or low-quality water. 

• The Administrative Code requires 1) preventing the commingling or inter-aquifer exchange of 
groundwater, 2) preventing the loss of hydraulic head between hydrogeologic zones or units, 
3) preventing unintended flood waters, surface water, or groundwater from entering the shafts 
and contaminating the aquifer, and 4) preventing the flow of contaminated or low-quality 
water.  Thus, the Westwater Canyon Member of the Morrison Formation (Westwater Canyon) 
should be sealed off to prevent groundwater with elevated uranium and radium-226 from 
migrating to other hydrogeologic units.  As-is, Hydrology considers the shafts abandoned 
in-place without a permit.  If RGR does not want to plug the shafts from the bottom up to seal 
off the Westwater Canyon, a variance will need to be submitted through NMOSE per code 
19.27.4.37 NMAC.  As part of a variance, a Shaft Monitoring Plan would be needed that 
describes how RGR will demonstrate compliance with the above referenced codes, given the 
potential for concrete shaft liners break down over time and create leakage paths.   

• The Administrative Code also requires that: 
o The near-surface seep in the fourteen-foot shaft be sealed off, 
o Construction debris does not free-fall into shafts, 
o RGR propose a surface completion protecting the PVC vent in the proposed shaft 

“plugs” from potential migration of surface runoff (19.27.4.29.L NMAC), and 
o Steel utility conduits be plugged per NMAC 19.27.4, RGR submits a request for 

variance to use proposed grout design, and RGR proposes an approach ensuring grout 
does not flow out of the bottom into Mine workings during tremie operations. 

• Hydrology requests the following information from RGR: 
o Results of tests evaluating the sulfate-resistance of cement, if conducted, in addition to 

water quality analyses for sulfate, chloride, and hardness of groundwater in the shaft to 
evaluate shaft liner-groundwater compatibility,  

o Results of effectiveness testing of the grout curtain (i.e., “an "after the fact” evaluation 
of grouting efficiency…”), if conducted, to understand how effective the grout curtain 
was in reducing the inflow of groundwater to the shaft and to characterize the rate at 
which groundwater was flowing into the shaft during post-dewatering Mine operations,    

o An explanation of what type of joint was used to construct the shaft liners to understand 
the potential for groundwater inflows through shaft liner joints, 

o Shaft liner concrete permeability: results of any permeability tests would help to 
understand the potential for flow of groundwater through shaft liner concrete, maps of 
groundwater potentiometric surface for all monitored aquifers for two different time 
periods (current and pre-dewatering conditions, or the earliest data available), and a 
narrative interpretation of each map to understand inferred vertical and horizontal 
groundwater flow conditions and the potential for groundwater inflows to the shafts,  

o Groundwater quality contour maps for all monitored aquifers for two different time 
periods (current and pre-dewatering conditions, or the earliest data available) for 
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sulfate, radium-226, and uranium, in addition to a narrative interpretation of each map.  
In conjunction with mapping of potentiometric surface described above, groundwater 
quality maps would assist in understanding the potential for 1) shaft liner degradation 
from interaction with sulfate and 2) the migration of low-quality groundwater, and 

o What method will be used to keep grout from flowing out of the bottom of the conduit. 
• Hydrology is concerned about: 

o The observed trend of decreasing radioactivity of radium-226 with decreasing shaft 
depth (Table 2.1 in RGR 2022), 

o Elevated (but below New Mexico groundwater standards) total radium (radium-226 + 
radium-228) in Point Lookout wells DW-2A and DW-3 (Table 2.2 in RGR 2022), and  

o The cause of the decrease in uranium values of the samples collected at 855-ft bgl in 
the fourteen-ft and twenty-four-ft shafts, compared to samples collected at greater 
depths (Table 2.1 in RGR 2022). 

Groundwater: Wells near the Mine and Abandonment of Mine wells 

• The Administrative Code requires wells in the CCP to be plugged in accordance with 19.27.4 
NMAC and the Well Plugging Plan, which RGR will submit to NMOSE for approval. 

• Hydrology requests:  
o Construction details for shallow monitoring, remediation, and dewatering wells, and  
o An explanation of how long-term monitoring wells will be plugged when monitoring 

is complete and, how well integrity will be tested and, if necessary, wells repaired 
during long-term monitoring. 

• Hydrology is concerned about: 
o Groundwater with elevated concentrations of uranium, nitrate, and other analytes 

potentially moving off the Mine and impacting nearby public water supply wells,  
o Protecting public water supply wells near the Mine from potential contamination, and  
o How remediation system monitoring well and PMCP well integrity will be assessed to 

demonstrate a competent seal. 

Surface Infrastructure: Waste Disposal and Channelized Drainages 

• Hydrology is concerned about:  
o The source(s) of contaminated groundwater identified in wells MW-1M and MW-11A,  
o Potential disposal cell leakage and how unintended leakage might be detected, and 
o Potential mobilization of contaminated sediments from stormwater runoff in 

channelized drainages and how any such erosion would be remediated. 
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2. Background 

Hydrogeologic Setting 

The Mine is in the southeast corner of the San Juan Structural Basin (Basin) in the Grants Mineral 
Belt (McLemore and Chenoweth 2003) (Figure 1).  The Basin hosts multiple aquifers and 
aquitards, with groundwater recharging along elevated Basin margins and discharging to Rio 
Grande tributaries and the San Juan River (Stone et al. 1983; Kelley et al. 2014; Craigg 2001) 
(Figure 2).  Subsurface Mine infrastructure, including wells, utility conduits, and shafts interacts 
with several aquifers, including San Mateo Creek alluvium, Point Lookout (Wright 1986), Tres 
Hermanos Member of the Mancos Shale (Tres Hermanos; Hook et al., 1985), Dakota Sandstone 
Member of the Mesaverde Group (Dakota; Craigg, 2001), and the Westwater Canyon (T.W. Kelly 
1977) (Figure 3, Figure 4).  
 
The Westwater Canyon is an important confined, artesian aquifer (Craigg 2001), and the Basin’s 
primary uranium ore body (McLemore and Chenoweth 2003).  Uranium ore in the Westwater 
Canyon was accessed in mines of the Grants Mineral Belt using dewatering wells prior to and 
during mining operations (Kelly, Link, and Schipper 1980).  Produced water was typically 
disposed of in surface drainages, such as San Mateo Creek, causing normally dry streams to flow 
up to sixty miles (Thomson 2021; Gallaher and Cary 1986).  In advance of and during mining 
operations, the Westwater Canyon was dewatered (approximately six million gallons per day from 
two Kerr-McGee mines along in 1975), resulting in hundreds of feet of localized drawdown (Kelly, 
Link, and Schipper 1980).  However, pumping ceased when mine closures began the 1980s.  At 
the Mine, Westwater Canyon pressure has largely recovered (Thomson 2021).  Dewatering 
discharge caused alluvial aquifer contamination in some parts of the Grant Mineral Belt and 
necessitated a health advisory for San Mateo Creek Basin wells (NMED 2009; Thomson 2021). 

Mt. Taylor Mine Background 

The Mine is located at latitude 35.3392° and Longitude -107.6353° (NAD83), or the NE¼ SW¼ 
NW¼ SE¼ of Section 24 Township 13 North and Range 8 East in Cibola and McKinney counties, 
approximately seventeen miles northeast of Grants, New Mexico at an elevation of approximately 
7,300 feet above mean sea level (amsl; Figure 1).  Gulf Mineral Resources Company developed 
the Mine in the 1970s.  Production began in 1980 and stopped in 1982 due to market conditions.  
Later, Chevron produced uranium from 1986 to 1990.  RGR acquired the mine in 1991 but never 
started production.  Closeout/closure activities began in 2019 (RGR 2022).  During Mine 
operation, uranium was produced from sandstone of the Westwater Canyon (referred to as “Upper 
West Water Sandstone” Member of the Morrison Formation or “Upper West Water” by RGR, 
2022, Figures 3 and 4).  Mine workings used room-and-pillar and stope mining methods and were 
accessed by two approximately 3,300 ft deep shafts which were started in 1976 and completed in 
1979 and required dewatering wells during construction and operation. Two utility conduits were 
also constructed to the Westwater Canyon. The shafts and conduits penetrated several aquifers. 
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Surface and subsurface Mine infrastructure could potentially impact aquifers and existing wells of 
other ownership due to unintended 1) commingling or inter-aquifer exchange of groundwater, 
2) loss of hydraulic head between hydrogeologic zones or units, 3) unintended flood waters, 
surface water, or groundwater entering shafts, conduits, and wells, and 4) flow of contaminated or 
low-quality water. Two shafts were constructed to access the main ore body in the Westwater 
Canyon. Wells, including twenty-three onsite and offsite monitoring wells (RGR, 2022), six 
groundwater remediation wells, and twenty-two dewatering wells were drilled and operated prior 
to and during Mine activities and to reduce groundwater pressure as construction of shafts 
progressed (Table 1; RGR, 2022).  An approximately four-mile long, twenty-four-inch diameter 
steel Treated Water Discharge Pipeline (Pipeline; RGR, 2022) formerly flowed north from the 
Mine and discharged to El Derrame Cañon (also referred to as Cañada las Vacas and San Lucas 
Canyon) but ceased operation in 1978 (RGR 2022) (Figure 1).  At the discharge site, sediments 
have above-background levels of gamma radiation; however, the CCP includes actions to clean up 
the area downstream of the pipeline discharge point “to meet permitted soil standards” (see Figure 
2-3 in RGR, 2022).  
 
Point-source discharge of pollutants from the Mine to surface water (e.g., storm water runoff) is 
regulated by a National Pollutant Discharge Elimination System (NPDES) permit.  Mine surface 
infrastructure of interest from a perspective of avoiding surface water and groundwater impacts, 
includes Mine Water Treatment Unit (MWTU) ponds (#2 and #3 will receive contaminated fluids 
as part of CCP activities), ore pad, and north storm water retention pond (NSWP) (RGR 2022).  
Despite current environmental controls, paleo-arroyo alluvial aquifers at the Mine have 
groundwater with elevated uranium and nitrate, likely sourced from an unlined sewage lagoon 
(also exceeding NMWQCC drinking water standards: arsenic, boron, chloride, iron, manganese, 
radium, selenium, sulfate, pH, and TDS).  Groundwater in the paleo-arroyos flows off-site to the 
west-northwest along the contact between paleo-arroyos and the Menefee (see Section 5.1.1 in 
RGR, 2022) and is currently the focus of groundwater remediation operations, which will continue 
until groundwater meets water quality standards.  
 
Several intermittent surface drainages flow close to or adjacent to Mine surface infrastructure and 
drain into San Mateo Creek approximately 1.5 miles to the west of the Mine (refer to Figure 1-2 
in RGR, 2022).  Marquez Arroyo runs between Borrow Areas “A” and “C” (north bank) and the 
Ore Pad, Ore Pad Retention Pond, and Pond 8 (south bank).  The North Diversion Channel is a 
re-routed, pre-Mine drainage that flows adjacent to the Ore Pad and Old Ore Loading Area.  The 
South Diversion Channel is also a re-routed drainage that flows next to the Existing Waste Rock 
Pile / Disposal Cell and Disposal Cell Expansion Area.  A Storm Drainage System flows into 
Marquez Arroyo (Sheet No. CL 09 in RGR, 2022).  Additional information on surface water bodies 
near the Mine is provided in U.S. Geological Survey 7.5-minute, 1:24,000 topographic maps and 
the National Hydrologic Dataset (NHD) (San Mateo, Cerro Pelon, San Lucas Dam, and Cerro 
Alesna Quadrangles; USGS, 2022).   
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3. Mine Shafts and Conduits 

The fourteen-foot Manway and twenty-four-foot Production shafts and two utility conduits extend 
approximately 3,300 ft from the surface and penetrate multiple hydrologic units, including, but not 
limited to, the Point Lookout, Gallup, Dakota, Westwater Canyon, and the Recapture formations.  
RGR provided proposed designs for using a chemical grout to control water flow from the 
formations to the shaft.  The fourteen-foot and twenty-four-foot shafts are connected by laterals 
that are labeled as either permanent or temporary pump stations (Appendix A).  Since dewatering 
operations using wells and pumps in the shafts ceased in 1978, Westwater Canyon pressure has 
largely recovered (Thomson 2021).  The CCP states groundwater level in the shafts is now 
approximately 780 ft bgl (approximately 6,566 ft amsl).  If shaft concrete liners were to leak, this 
would place Westwater Canyon groundwater in potential connection with overlying aquifers. 

Mine Shafts 

The shafts do not conform to NMOSE codes as outlined in, but not limited to 19.27.4.29, 
19.27.4.30.A (Annular seal), and 19.27.4.31 NMAC.  In their current condition, the shafts are 
considered by NMOSE to be abandoned in-place without a permit.  Thus, Hydrology’s 
interpretation of the Administrative Code indicates that RGR should seal off the Westwater 
Canyon in the shafts to prevent groundwater with elevated uranium and radium-226 from 
migrating to other hydrogeologic units, and 1) prevent commingling or inter-aquifer exchange of 
groundwater, 2) prevent loss of hydraulic head between hydrogeologic zones or units, 3) prevent 
unintended flood waters, surface water, or groundwater from entering the shafts and contaminating 
the aquifer, and 4) prevent the flow of contaminated or low-quality water.  If RGR does not plan 
to plug the shafts from the bottom up, the Administrative Code requires that RGR apply for a 
variance per code 19.27.4.37 NMAC.  The Administrative Code also indicates that the seep in the 
fourteen-foot shaft should be sealed off.  Also, concrete shaft liners will break down over time and 
create the possibility of leakage.  Thus, Hydrology’s interpretation of the Administrative Code 
indicates that RGR should provide a Shaft Monitoring Plan that describes how RGR will 
demonstrate compliance with the above referenced codes.  Hydrology’s interpretation of the 
Administrative Code also indicates that RGR should not free-fall construction debris into the shafts 
to reduce risk of damaging shaft liners and that RGR should propose a design of a lock box or 
similar fixture to protect the PVC vent and monitoring tube from damage and potential migration 
of surface runoff into the shafts (including but not limited to Section 27.4.29.K and Section 
27.4.29.L NMAC).  

Chemical Grouting 
Prior to shaft construction, a grout design with permeability of 10-9 cm/s was proposed (i.e., Celtite 
55 Terraseal; Appendix A).  However, as-built documentation was not provided by RGR 
describing if this grout was injected into the formation.  A 1977 report on grouting of the Dakota 
(Appendix B) indicates that grouting had already taken place in the Menefee and Point Lookout; 
however, the report does not specify as-built materials used for the grouting these intervals.  The 
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report also reports Dakota fractures up to 3.5-in wide and a seventy-foot head decline from 1972 
to 1977, which appears to be from the dewatering program.  The report discusses testing to be 
performed to determine the effectiveness of the grout, but RGR has not provided information 
regarding any grout effectiveness testing. 

Concrete Specifications 
The shafts are lined with cast-in-place concrete liners to isolate the shafts from aquifers and prevent 
inter-aquifer communication (Appendix C).  RGR provided NMOSE with concrete specifications 
for the shaft lining that indicates the cement to sand and rock ratio was approximately twenty 
percent cement (i.e., 610 lbs cement, 1323 lbs sand, 1643 lbs rock; Appendix D).  The 
water-cement ratio of the design is approximately fifty percent.  RGR has not specified what 
as-built Type of cement was used (e.g., ASTM Type I, Type II, etc.).  The Type cement may be 
important based on the concentration of sulfate in groundwater.  According to the Bureau of 
Reclamation Concrete Manual, “hardened concrete is inherently somewhat pervious 
[i.e., permeable] to water which may enter through capillary pores or forced in by pressure” (BOR 
1988) (Appendix D).  Thus, groundwater would be forced through the concrete by hydrostatic 
pressure.  Also, concrete permeability increases steadily when the water-cement ratio exceeds 
fifty-five percent by weight and with increase in aggregate size (BOR 1988) (Appendix E).  In 
addition, tensile strength seldom exceeds ten percent of the compressive strength (BOR 1988).  
Thus, a lack of compressive strength allows for the concrete to crack and flake apart.  The stressor 
of water pushing through the concrete may also increase the deterioration.  To understand the 
shafts better and characterize leakage potential, Hydrology requests: 1) Results of grout curtain 
effectiveness testing (if conducted; Appendix B), 2) Results of tests evaluating the 
sulfate-resistance of cement (if conducted; Appendix B), and 3) an explanation of shaft liner 
spacers and what type of joint between shaft sections was used (Appendix C).  Hydrology is 
concerned about the permeability of shaft liner concrete.  Results of permeability tests, if 
conducted, would be useful to evaluate concrete degradation and leakage potential. 

Mine Conduits 

The Administrative Code states that the conduits should be plugged to avoid inter-aquifer 
communication and potential groundwater impacts.  General technical requirements for well and 
conduit plugging are provided in Appendix C.6 of the CCP (RGR 2022).  Section 4.3.3.3 of the 
CCP (RGR 2022) states that a Well Plugging Plan of Operation (NMOSE Form WD-80) shall be 
submitted for approval by the State Engineer before plugging of any wells is initiated.  The two 
11.5-inch outside diameter (OD), 10.75-inch inner diameter (ID), steel conduits are in 12.5-in 
diameter boreholes and have a pressure-grouted annulus to isolate the conduits from aquifers 
penetrated along 3,100-ft (north) and 3,200-ft (south) conduits.  The CCP (RGR 2022) states that 
a 4:1 cement:bentonite grout mix will be used to grout the conduits from bottom to top using the 
tremie method (“as required by 19.27.4 NMAC”).  The Administrative Code indicates that RGR 
should submit a request for variance to use this grout design, specifying why this grout design is 
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required, or that RGR demonstrates that this grout meets the permeability requirement of less than 
10-7 cm/sec (per NM OSE Sealant Guidance for Well Construction and Plugging, 2020).  
 
Also, the CCP also states that the “contractor shall top off any casing [conduit, per Section 2.2 
Utility Conduit Plugging] that does not have a solid column of grout to the ground surface” after 
twenty-four hours.  Grouting of the conduits should be done according to 19.27.4 NMAC; 
however, the CCP does not explain how grout will be kept from flowing out of the bottom of the 
conduits into the Mine workings.  Thus, Hydrology requests that RGR specify what method will 
be used to keep grout from flowing out of the bottom of the conduit.  

4. Groundwater: Wells Near the Mine and Abandonment of Mine Wells 

Wells Near the Mine 

Using the New Mexico Water Right Reporting System (NMOSE 2022a), sixty-six wells were 
identified within approximately three miles of the Mine (Appendix F).  Of these, forty-two wells 
report completion year, fifty-six have TD, and twenty-nine wells have both TD and depth to water 
(DTW) information.  Well TDs range from 32 to 3,535 ft bgl. The reported DTW for the wells 
range from fourteen to 1,279 ft bgl.  Ten wells have pre-1990 TD and DTW.  Based upon an 
evaluation of well logs (NMOSE 2022a), wells drilled less than approximately 100 ft bgl are likely 
completed in the alluvial aquifer associated with San Mateo Creek, wells from approximately 100 
to 400 ft bgl are likely completed in sandstone and interbedded shale of the Menefee, and wells 
completed to depth up to approximately 700 ft bgl are likely in sandstone of the Point Lookout.  
None of the wells evaluated appears to be completed in the Westwater Canyon.  One well drilled 
in 1920 and redrilled in 1947 (POD B-01085) to a depth of 476 ft bgl is likely completed in the 
Menefee and reports a DTW of 90 ft bgl prior to dewatering operations in the Grants Mineral Belt.   
 
The nearest public supply wells identified in this evaluation supply the Village of San Mateo and 
are completed in the Menefee (POD B-00428, TD=325 ft bgl, 5.5-inch casing, DTW=75 ft bgl) 
and Point Lookout (POD B-00428-S, TD=703 ft bgl, which was approved in 1977 as conversion 
of exploratory borehole B-00385 with DTW=196 ft bgl, one mile from Mine; NMOSE 2022b).  
Logs for wells drilled in the 1970s and later indicate wells are likely screened in only one aquifer 
(NMOSE 2022b).  However, many of the 1970s-vintage wells were constructed with PVC casing, 
which can potentially be deformed by the heat of hydration of cement causing an imperfect seal 
and potential inter-aquifer communication.  Hydrology is concerned about potential impacts to 
water quality of these public water supply wells from inter-aquifer communication resulting from 
poor seals or improper plugging, particularly those perforating the Menefee and Point Lookout.  

Plugging of Mine Wells 

As proposed in the CCP, twenty Mine wells will be plugged, including eight Westwater Canyon, 
two Dakota/Westwater Canyon, one Dakota, two Dakota/Tres Hermanos, one Tres Hermanos, two 
Point Lookout, and three alluvial wells (Table 1). Section 1.9 (General Submittals) of the CCP 
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(RGR 2022) states that a “Well Plugging Plan … shall be submitted for approval by the State 
Engineer before well plugging begins.”   The Mine wells to be plugged as part of the CCP—
including shallow monitoring, remediation, and dewatering—should be plugged in accordance 
with NMAC 19.27.4.  The Plugging Plan is essential to ensure inter-aquifer communication and 
potential groundwater impacts do not occur.  The Plugging Plan should be submitted to NMOSE 
for approval.  Plugging should also conform to MMD conditions in the project permit. 
 
As part of Mine dewatering activities, twenty-three alluvial and Menefee aquifer monitoring wells 
were drilled to assess effects of dewatering on shallow groundwater.  Of these, six have been used 
for extraction of contaminated groundwater (including uranium and nitrate) likely originating from 
an unlined sewage lagoon.  In addition, twenty-two dewatering wells were drilled as Mine shafts 
were constructed (Figure 4) (RGR, 2022).  Importantly, the dewatering wells penetrated multiple 
aquifers (Figure 2, Figure 3), started pumping in the early 1970s, and ceased operation in 1978 
(RGR 2022).  Eight dewatering wells were constructed in the Point Lookout, four wells in the Tres 
Hermanos and/or Gallup, and ten wells Dakota and/or the Westwater Canyon.  Hydrology requests 
RGR provide construction details for shallow monitoring, remediation, and dewatering wells, 
particularly if PVC was used for casing, which could potentially deform due to cement heat of 
hydration causing an imperfect seal. 
 
Several wells will not immediately be plugged as part of the CCP.  Seven wells screened in the 
Point Lookout will be retained for post-mine land use (PMLU), which includes livestock grazing 
and light industry (Section 3.3 in RGR, 2022).  Also, when the abatement program results in 
groundwater meeting water quality standards for uranium and nitrate, the six original and two 
additional shallow groundwater remediation wells will be plugged (except for four 
alluvial/Menefee wells to be retained for long-term monitoring program) (RGR 2022).  In addition, 
five “deep wells” (two Point Lookout wells, one Tres Hermanos/Dakota well, and two Westwater 
Canyon wells) will be used as part of the Post-Closure Monitoring Plan (PMCP; Appendix H and 
Table 2.3 in RGR, 2022), which could last up to 100 years. It is important to assure the integrity 
of long-term monitoring wells so that casing degradation does not lead to inter-aquifer 
communication and groundwater impacts.   Post-closure monitoring for groundwater level and 
groundwater water quality “once every ten years for Years 31–100 for all wells, if required” 
(Section 2.6.2 of PCMP in RGR, 2022).  Water quality monitoring for a given well can cease if 
the contaminant is “below the applicable standard for eight consecutive sampling periods” (Table 
1) and up to 100 years.  Hydrology is concerned about how post-PMCP well integrity will be 
assessed.  Hydrology is also concerned about contaminated groundwater, particularly 1) the extent 
and concentration of contaminants the remediation system is treating (i.e., contour maps of 
contaminant concentration), 2) current and post-remediation system potentiometric surface and 
how it may affect contaminant transport, 3) potential transport of residual contamination after the 
remediation system is shut down, and 4) the long-term integrity of the casing and annular seal of 
monitoring wells belonging to the remediation system and long-term monitoring program. 
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5. Surface Infrastructure: Waste Disposal and Channelized Drainages 

Typical of mines in the Grants Mineral Belt, solid and liquid waste handling at the surface during 
operation and when mining ceases provides the potential for near-surface water quality issues and 
mobilization of contaminants due to unintended erosion during stormwater runoff (NMED 2009; 
Thomson 2021; Kelly, Link, and Schipper 1980; Gallaher and Cary 1986). 

Waste Disposal 

At the Mine, solid and liquid waste has been handled and stored at the surface.  For example, 
leakage of an unlined sewage lagoon caused groundwater of paleo-arroyos incised into the 
Menefee to be contaminated with uranium, nitrate, and other constituents (RGR 2022).  As a result, 
a groundwater extraction well network was drilled to remediate groundwater.  Fluids from 
groundwater remediation and other Mine operations outlined in the CCP will be discharged into 
MWTU Pond #3 (with MWTU Pond #2 as a backup) until the groundwater abatement program 
meets groundwater quality goals.  At the end of abatement operations, sediment contained in the 
two ponds, in addition to their liners and other associated equipment will be removed and placed 
in the disposal cell (RGR 2022). Regarding this contaminated groundwater, Hydrology is 
concerned about the source(s) of contaminants identified in wells MW-1M and MW-11A that 
requires the drilling of two new extraction wells (Ensero 2021b; 2021a). 
 
The CCP states that an Expanded Disposal Cell (see Sheet No. CL 09 in RGR, 2022) will be 
constructed to receive radiologically contaminated materials during Mine closure/closeout (e.g., 
pond sediments, soils, demolition debris).  The expanded cell will be up to 13.5 acres in area and 
will have base of compacted clay at least 1-foot thick.  It will be covered with at least two feet of 
compacted clay and two feet of growing loam for revegetation to act as water infiltration barrier 
and protection against erosion. Hydrology is concerned about potential disposal cell leaks and how 
unintended leakage might be detected. 

Channelized Drainages 

Channelized surface drainages also are of interest, given past impacts to alluvial groundwater from 
surface water in the Grants Mineral Belt (NMED 2009; Thomson 2021; Gallaher and Cary 1986).  
For example, RGR plans as part of the CCP to install riprap for erosion protection along the South 
Diversion Channel because it passes adjacent to the Waste Rock Pile (WRP) and disposal cell.   
Hydraulic modeling suggests that Marquez Arroyo does not present an erosion risk, but an analysis 
of the North Diversion Channel is not mentioned (RGR 2022).  While stormwater runoff are 
infrequent events with likely localized impacts, over long periods time, erosion could potentially 
mobilize contaminated sediments.  But during the time horizon of the CCP, if the NPDES permit 
conditions are followed, surface water quality should be satisfactory and resulting contamination 
to hydrologically connected groundwater is likely minor. However, Hydrology is concerned about 
potential erosion and mobilization of contaminated sediments to surface water and how any such 
erosion will be remediated if it occurs. 
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Table 1. Mine dewatering and observation wells 

Notes: PMLU = Post-Mining Land Use, PCMP = Post-Closure Monitoring Plan, PL = Point Lookout, TH = Tres Hermanos, D = Dakota, W = Westwater Canyon. 
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Figure 1. Mount Taylor Mine, surface hydrology, groundwater wells (NMOSE, 2022) 

Notes: Large inset map shows wells on the approximate extent of the Mine property.  Three-mile buffer around Mine 
used to identify groundwater wells.  Black rectangle shows the approximate extent of the Mine property. Gray 
polygon of inset map identifies the San Juan Structural Basin. POD types are: EXP = exploration, MON = monitoring, 
SAN = sanitary (commercial use), STK = stock, MDW = community water supply, MIN = mining, DOM = domestic, 
IRR = irrigation, CLS = closed file, DEW = dewatering, STO = storage.  
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Figure 2. Generalized hydrostratigraphy of the San Juan Structural Basin of New Mexico 

Source: Kelley et al. (2014) 
  



18 
 

 
Figure 3. Geologic section at the Mine  

Source: RGR (2022).  
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Figure 4. Aquifers penetrated by shafts and dewatering wells 

Source: RGR (2022). 
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Appendix A. Mine Shaft Proposed Design with Pump Stations and Stratigraphy 
(Drawing No. 1000-03) 

 



21 
 

 

 



22 
 

Appendix B. Mt. Dakota Grouting Memo by W.C. Juvkam-Wold 
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Appendix C. Proposed Shaft Lining Design (Drawing No. 615-C08-616) 
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Appendix D. Proposed Concrete Specifications for Mine Shaft Lining 
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Appendix E. Cement Permeability (BOR 1988) 
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Appendix F. Wells Within Three Miles of Mine 
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POD Use Status1 Status2 Year 
TD 

(ft bgl) 
DTW 

(ft bgl) 
Casing Diam. 

(in) 
Diversion 

(AF) UTM Easting UTM Northing Owner Last Name Owner City 
Other Location 
Information 

B-00385 EXP PMT ACT 1976 707 196 14.00   259182 3913161 GULF ENERGY & MINERALS COMPANY GRANTS   
B-00404 DEW PMT             260709 3913660 SMALL GRANTS   
B-00404-X DEW PMT             260709 3913660 SMALL GRANTS   

B-00415-O-3 
DOM, 
OBS PMT ACT 1978 32 15 5.00 3 257806 3914005 NEW MEXICO E.I.A. SANTA FE 

FLOYD LEE RANCH, 
SAN MATEO, NM 

B-00428 MDW PMT   1971 325 75 5.50 26 259987 3912945 SAN MATEO MUCA SAN MATEO   
B-00428-S MDW PMT ACT 1976 703   6.63 26 258981 3913173 SAN MATEO MUCA SAN MATEO   
B-00516 MIN DCL   1974 3535     640 260829 3914179 RIO GRANDE RESOURCES CORP. GRANTS   

B-00516-(1) 
MIN, 
DOM, SA DCL   1971 925 260 8.63 640 260716 3914086 RIO GRANDE RESOURCES CORP. GRANTS   

B-00516-POD3 MIN DCL ACT 2011 35 14 2.00 640 260518 3913784 RIO GRANDE RESOURCES CORP. GRANTS   

B-00516-POD4 
MIN, 
MON DCL ACT 2017 1725 1279 8.10 640 262173 3912079 RIO GRANDE RESOURCES CORP. GRANTS WELL 1.5 

B-00516-POD5 MIN DCL ACT 2020 85 69 3.00 640 260850 3913898 RIO GRANDE RESOURCES CORP. GRANTS MT-DLMW-01 
B-00516-POD6 MIN DCL ACT 2020 95 85 3.00 640 260613 3913837 RIO GRANDE RESOURCES CORP. GRANTS MT-DLM-02 
B-00516-POD7 MIN DCL     2845   9.63 640 260672 3913838 RIO GRANDE RESOURCES CORP. GRANTS 9 
B-00516-POD8 MIN DCL ACT 2020 59 44 3.00 640 260721 3913825 RIO GRANDE RESOURCES CORP. GRANTS MT-DLTW-01 
B-00516-POD9 MIN DCL ACT 2020 65 39 3.00 640 260697 3913859 RIO GRANDE RESOURCES CORP. GRANTS MT-DLTW-02 
B-00516-POD10 MIN DCL ACT 2020 63 62 3.00 640 260717 3913918 RIO GRANDE RESOURCES CORP. GRANTS MT-DLTW-04 
B-00516-POD11 MIN DCL ACT 2020 50 33 3.00 640 260721 3913960 RIO GRANDE RESOURCES CORP. GRANTS MT-DLTW-04 
B-00516-POD12 MIN DCL ACT 2020 64 63 3.00 640 260744 3914041 RIO GRANDE RESOURCES CORP. GRANTS MT-DLTW-05 
B-00516-POD13 MIN DCL     3275   10.75 640 260806 3913817 RIO GRANDE RESOURCES CORP. GRANTS 16 
B-00516-POD14 MIN DCL     3342   10.75 640 260973 3913886 RIO GRANDE RESOURCES CORP. GRANTS 17 
B-00516-POD15 MIN DCL     3314   10.75 640 261042 3913985 RIO GRANDE RESOURCES CORP. GRANTS 18 
B-00516-POD16 MIN DCL     3274   10.75 640 261047 3914165 RIO GRANDE RESOURCES CORP. GRANTS 19 
B-00516-POD17 MIN DCL     3223   10.75 640 260967 3914305 RIO GRANDE RESOURCES CORP. GRANTS 20 
B-00516-POD18 MIN DCL     3184   10.75 640 260805 3914377 RIO GRANDE RESOURCES CORP. GRANTS 21 
B-00516-POD19 MIN DCL     3184   10.75 640 260648 3914300 RIO GRANDE RESOURCES CORP. GRANTS 22 
B-00516-POD20 MIN DCL     3535   9.63 640 260808 3914061 RIO GRANDE RESOURCES CORP. GRANTS 24-43 
B-00516-POD21 MIN DCL   1970 1660   8.63 640 262080 3911929 RIO GRANDE RESOURCES CORP. GRANTS HU3-2 
B-00516-POD22 MIN DCL   1970 1676   8.63 640 262390 3912070 RIO GRANDE RESOURCES CORP. GRANTS HU6-1 
B-00516-POD23 MIN DCL   1970 1787   7.63 640 262208 3912298 RIO GRANDE RESOURCES CORP. GRANTS HU7-1 
B-00516-POD24 MIN DCL   1970 675   8.63 640 262237 3912515 RIO GRANDE RESOURCES CORP. GRANTS HU10-1 
B-00516-POD25 MIN DCL   1971 1769   8.63 640 261763 3912678 RIO GRANDE RESOURCES CORP. GRANTS HU26-2 
B-00516-POD26 MIN DCL   1971 1661   7.63 640 262092 3911646 RIO GRANDE RESOURCES CORP. GRANTS BK292-1 
B-00516-POD27 MIN DCL   1973 1053   7.63 640 262608 3910911 RIO GRANDE RESOURCES CORP. GRANTS BK277-2 
B-00516-POD28 MIN DCL   1972 1919   8.63 640 263001 3910363 RIO GRANDE RESOURCES CORP. GRANTS Z013-1 
B-00524 DOM PMT ACT   520 260 5.56 3 260202 3913357 CHAVEZ GRANTS NW1/4 

B-00544 
SAN, 
DOM PMT ACT 1978 68 30 6.63 3 258306 3913695 MARQUEZ SAN MATEO   

B-00728 STK EXP             258762 3912571 SANDOVAL SAN MATEO   
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POD Use Status1 Status2 Year TD DTW Casing Diam. Diversion UTM Easting UTM Northing Owner Last Name Owner City 
Other Location 
Information 

B-00729 STK PMT           3 259568 3912542 SANDOVAL SAN MATEO   
B-00734 DOM PMT ACT 1979 73     3 259198 3913565 CANDELARIA SAN MATEO   
B-00735 DOM PMT ACT 1980 65 30   3 259198 3913565 CANDELARIA SAN MATEO   
B-00736 DOM EXP             259398 3913565 CANDELARIA SAN MATEO   
B-00737 DOM PMT ACT 1979 80     3 259398 3913565 CHAVEZ SAN MATEO   
B-00738 DOM PMT ACT 1979 80 36   3 259382 3913161 GONZALES SAN MATEO   
B-00815 DOM, STK PMT ACT   300 260 8.63 3 258602 3913584 ORTEGA SAN MATEO   
B-00829 DOM PMT ACT 1980 210 50 5.00 3 259768 3912742 SANDOVAL SAN MATEO   
B-00839 STK, DOM PMT ACT 1980 420 120 6.00 3 259870 3912844 HOBBS SAN MATEO   
B-00839-X STK PMT           3 259870 3912844 HOBBS SAN MATEO   
B-00906 DOM PMT ACT 1981 230 50   3 259683 3913050 PADILLA SAN MATEO   
B-01085 IRR, DOM DCL   1920 476 90 10.00 16 257817 3914407 FERNANDEZ COMPANY, LTD. SAN MATEO   
B-01185 DOM PMT ACT 1989 185 70 4.00 3 259283 3913062 SANDOVAL SIFREDO SAN MATEO   
B-01442 IRR PMT PEN           257975 3913774 FERNANDEZ COMPANY, LTD. SAN MATEO   
B-01442-EXPL IRR, EXPL PMT ACT 2000 620 87 12.75   257796 3913403 FERNANDEZ COMPANY, LTD. SAN MATEO   
B-01442-EXPL-2 IRR PMT ACT 2002 1150 107 8.63   258013 3913795 FERNANDEZ COMPANY, LTD. SAN MATEO   
B-01762-POD1 STK EXP PEN   900   7.00   257521 3916416 FERNANDEZ COMPANY LTD SAN MATEO   
B-01763-POD1 STK EXP PEN   400   7.00   257561 3916416 FERNANDEZ COMPANY LTD SAN MATEO   
B-01786-POD1 EXP PMT ACT 2010 1420   8.00   257834 3916765 FERNANDEZ COMPANY, LTD. SAN MATEO   
B-01787-POD1 EXP PMT PEN   110   4.50   257667 3916482 FERNANDEZ COMPANY LTD. SAN MATEO   
B-01809-POD1 MON PMT PEN   3000   8.63   257816 3916434 FERNANDEZ COMPANY, LTD. SAN MATEO   
B-01877-POD12 MON PMT ACT 2014 58 48 2.05   258784 3913542 ENVIRONMENTAL PROTECTION AGEN. DALLAS BG03 
B-01877-POD13 MON PMT ACT 2014 51 41 2.05   259038 3914072 ENVIRONMENTAL PROTECTION AGEN. DALLAS BG04 
B-01877-POD14 MON PMT ACT 2014 53 43 2.05   259043 3914253 ENVIRONMENTAL PROTECTION AGEN. DALLAS BG05 
B-01905-POD1 CLS, STK CLS   1935 300   10.00   256228 3912702 FERNANDEZ COMPANY LTD MCKINLEY C.C.C WELL 
B-01975-POD1 DOM PMT ACT 2021 300 160 4.50 1 259775 3913281 MARQUEZ GRANTS 93 SAN MATEO ST 

SD-00966 IRR PMT             260560 3912111 FERNANDEZ COMPANY, LTD. SAN MATEO 

SAN MATEO 
COMMUNITY 
IRRIGATION 

SD-00971 IRR DCL           353 257549 3912202 THE FERNANDEZ COMPANY SAN MATEO EL RITO FARM DITCH 
SP-02528 STO LIC ACT 1935       50 260461 3912212 SAN MATEO COMMUNITY DITCH SAN MATEO STORAGE RESERVOIR 

Source; NMOSE (2022). Notes: TD = well total depth (ft bgl).  DTW = depth to water (ft) bgl or top of casing.  1. Gray shading indicates wells associated with Mine.  2. Yellow shading indicates wells with pre-1990 TD and DTW.  3-miles measured from approximate centroid 
of Mine. 
 



50 
 

 

Appendix G. Celtite 55 Chemical Grouts 
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Appendix H. NMOSE Regulation of Drilling and Plugging of Wells 

General Concerns 

Well drilling activities and well plugging, are regulated in part under 19.27.4 NMAC (New Mexico 
Administrative Code). Most recently promulgated in 6/30/2017, these regulations require any 
person engaged in the business of well drilling within New Mexico to obtain a Well Driller License 
issued by the NMOSE (New Mexico Office of the State Engineer).  Therefore, a New Mexico 
licensed Well Driller shall perform the drilling and plugging of exploratory boreholes that 
encounter groundwater. 
 
Drilling where any form of groundwater is encountered will be subject to pertinent sections of 
19.27.4 NMAC, including but not limited to Sections 19.27.4.30.C NMAC for plugging and 
abandonment of non-artesian wells / borings; and 27.4.31 NMAC for artesian wells / borings, 
including but not limited to Section 27.4.31.J and Section 27.4.31.K for repair and plugging of 
artesian wells.  A complete version of the NMOSE 19.27.4 NMAC regulations can be found on 
the New Mexico OneSource website at: https://nmonesource.com/nmos/nmac/en/nav_date.do .  
The Mining and Mineral Division (MMD) will likely place additional conditions on the plugging 
of all wells via the MMD project permit. 
 
All onsite plugging activities where groundwater is encountered shall be conducted under the 
supervision of the New Mexico-licensed Well Driller or a NMOSE-registered Drill Rig Supervisor 
under the direction of the licensed Well Driller.  Special plugging conditions may be necessary to 
stop the migration of contaminants in the wellbore.  These conditions may include perforating the 
casing, specialty cements and other conditions depending on the water quality, style, and 
conditions of the wellbore.  
 
Additional NMOSE filings will be required where it is requested that a well be converted to a 
monitoring well. The well design and construction shall be subject to the provisions of 19.27.4 
NMAC Regulations. Appropriation of water from such a conversion may require a water right. 
The MMD may disallow the conversions of existing wells to monitoring wells if not permitted 
specifically in the MMD permit. 

Well Plugging  

Terms of well plugging will be established jointly by the evaluation of the NMOSE Well Plugging 
Plan of Operations and the review of the relevant MMD application for wells. Approved 
high-solids bentonite abandonment-grade sealants and/or approved cement slurries will be 
required for plugging as deemed hydrogeologically appropriate by the agencies. 
NMOSE-authorized cement slurries will be required for the decommissioning of wells. 

NMOSE well plugging regulations require tremie placement of the column of well sealant, which 
shall extend from the bottom of the borehole to ground surface. By regulation, pumping 
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decommissioning sealants into the top of the borehole is not allowed. The NMOSE defers to the 
discretion of the MMD for the choice of sealant versus natural fill in the uppermost portion of a 
borehole plug to facilitate site restoration.   

Required plugging of wells shall occur within the timeframe specified by either the NMOSE or 
MMD.  

Drill Rig Fuels, Oils and Fluids  

Drill rigs contain and consume fuels, oil, and hydraulic fluids, and are subject to leaks.  Drill rigs 
often remain in-place longer than other pieces of equipment onsite, are frequently running, and are 
positioned immediately above and adjacent to the open borehole.  As a standard practice to prevent 
contamination and reduce site cleanup activities, it may be beneficial to use bermed, impermeable 
ground sheeting under the drill rig.  Consideration of bermed containment volume sufficient to 
accommodate a high-intensity precipitation event and use of oil- and water-absorbent mats under 
the drill rig is also a good practice. 
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