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Summary 

This report titled Marquez-Juan Tafoya Uranium Project, NI 43-101 Technical Report, Preliminary 

Economic Assessment was prepared in accordance with National Instrument 43-101, Standards of 

Disclosure for Mineral Projects (NI 43-101), and in accordance with Canadian Institute of Mining 

(CIM) Best Practice Guidelines for the Estimation of Mineral Resources and Mineral Reserves 

(CIM Standards) and has an effective date for mineral resources and pertinent data of June 9, 2021.  

The effective date of the Preliminary Economic Assessment (PEA) is the same as the overall 

report, June 9, 2021.  

The report was prepared for enCore Energy Corporation (TSX-V: EU), (enCore or “the 

Company”) a minerals development company with uranium properties in Arizona, New Mexico, 

Utah, Texas, and Wyoming.  Two previous reports were issued on portions of the Project. The 

Marquez portion (Marquez Uranium Property, McKinley and Sandoval Counties, New Mexico: 

Alief, 2010) and the Juan Tafoya portion (NI 43-101 Technical Report on Mineral Resources, Juan 

Tafoya Uranium Project, Cibola, McKinley, and Sandoval Counties, New Mexico, USA: Carter, 

2014).  Although at the time of issuance these reports were completed under NI 43-101 guidance, 

enCore considers these mineral resource estimates as historical estimates. A qualified person has 

not done sufficient work for enCore to classify the historical estimates as current mineral resource 

estimate. The Company does not treat these historical estimates as current mineral resource 

estimates, and the estimates should not be relied upon. The current mineral resource estimate for 

the Project is described in Section 14 of this Report. 

The Marquez-Juan Tafoya Uranium Project (Project) is an advanced-stage exploration property 

which has been extensively explored in the past by drilling and on a portion of which considerable 

pre-mining infrastructure was historically constructed including production and ventilation shafts, 

a mill processing facility, and tailings disposal cells.  The surface facilities were dismantled in the 

early 2000s.  No mining or mineral processing has occurred at the site. 

This report includes disclosure permitted under Section 2.3(3) of NI 43-101 as the PEA.  Mineral 

resources are not mineral reserves and do not have demonstrated economic viability.  The PEA is 

preliminary in nature and there is no certainty that the preliminary economic assessment will be 

realized.  The PEA is described elsewhere in this report and is based on the qualifications and 

assumptions described herein.   
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1.4 History 

1.4.1 Marquez History 

Kerr McGee Corporation entered into a mineral lease agreement with the Williams family for the 

Marquez Property in the early 1970s.  In 1973 exploration drilling began.  In 1978, Kerr McGee 

sold a 50% interest in the project to the Tennessee Valley Authority (TVA).  At that time, the joint 

venture proposed mining the uranium deposit by conventional underground methods, with 

recovery at Kerr McGee’s Ambrosia Lake mill facility.  However, with the decrease in the uranium 

market beginning in 1980, the property was returned to the mineral lease holder. In 2007, 

Strathmore Minerals Corporation acquired a mineral lease to the Marquez property. Strathmore 

was subsequently acquired by Energy Fuels who sold the Marquez property to enCore.  

1.4.2 Juan Tafoya History 

In 1969, mineral leases were acquired in the Juan Tafoya area by Devilliers Nuclear and began 

exploratory drilling.  In the early 1970s Exxon acquired the rights to 25 small mineral leases, all 

within the boundary of the JTLC lease, and began exploratory drilling.  In 1975, the JTLC lease 

was acquired from Devilliers by Bokum Resources Corporation, which subsequently acquired the 

Exxon mineral leases also.  In 1976, Bokum entered into a uranium purchase agreement with Long 

Island Lighting Company, a New York-based utility.  However, with the decrease in the uranium 

market beginning in 1980, the property was returned to the mineral lease holders. In 2006-07, 

Neutron Energy Inc. acquired the mineral leases. In 2012, Neutron was acquired by Uranium 

Resources Inc (now Westwater Resources Inc) and in September 2020, enCore Energy announced 

the purchase of Westwater Resources’ US uranium assets, including the mineral leases to the Juan 

Tafoya properties.  The purchase was completed on December 31, 2020.  enCore has yet to explore 

on the property.  

1.5 Regulatory Status 

With the exception of an exploratory drilling permit received by Neutron Energy from the State of 

New Mexico, and currently held by the Company, no other permits have been obtained for the 

Project.   No mining or mineral processing has been completed on the property. A variety of 

Federal and State permits will be required prior to any mine and/or mineral processing 

developments. Refer to Section 20.  
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provided in Section 26 and are summarized by mineral tenor, mine and mineral resource, mineral 

processing, environmental and additional studies. 

Table 1.2 – Summary of Recommendations 

 

Most of the recommended costs are one time expenditures. Maintaining environmental baselines 

studies as current and public outreach will have ongoing annual costs.  

1.12 Summary of Risks 

It is the author’s opinion that the risks associated with this project are similar in nature to other 

mining projects in general and uranium mining projects specially, i.e., risks common to mining 

projects include: 

 Future commodity demand and pricing, 

 Environmental and political acceptance of the project, 

 Variance in capital and operating costs, 

 Risks associated with mineral resource estimates, including the risk of errors in assumptions 

or methodologies, 

 Mine and mineral processing recovery and dilution, and 

 Mineral leases are subject to renewal. 

Specifically, the Project should anticipate, based on the experience of other proposed mines in the 

Grants Uranium District, some level of public opposition given its geographical location.  

However, the project was previously granted both a Source Materials License from the US Nuclear 

Mineral Tenor and Leases 50,000$                       

Mine and Mineral Resources 1,500,000$                 

Mineral Processing 500,000$                     

Environmental 500,000$                     

Southeast Deposit 50,000$                       

Update Mineral Resources and PEA 100,000$                     

GRAND TOTAL 2,700,000$                 
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Regulatory Commission (NRC). A new Source Materials License from the NRC for the uranium 

mill and possibly mined material screening and sorting will be required.   New mining and other 

permits will be required from the State of New Mexico.  Significant mine related infrastructure 

was constructed in the early 1980s.  Additionally, the lease holders are active participants and 

supportive of the project.  This sets a positive precedent for uranium mine development in the 

Marquez-Juan Tafoya area.   

The author is not aware of any other specific risks or uncertainties that might significantly affect 

the mineral resource and reserve estimates or the consequent economic analysis.  Estimation of 

costs and uranium price for the purposes of the economic analysis over the life of mine is by its 

nature forward-looking and subject to various risks and uncertainties. No forward-looking 

statement can be guaranteed, and actual future results may vary materially.  

Readers are cautioned that it would be unreasonable to rely on any such forward-looking 

statements and information as creating any legal rights, and that the statements and information 

are not guarantees and may involve known and unknown risks and uncertainties, and that actual 

results are likely to differ (and may differ materially) and objectives and strategies may differ or 

change from those expressed or implied in the forward-looking statements or information as a 

result of various factors. Such risks and uncertainties include risks generally encountered in the 

exploration, development, operation, and closure of mineral properties and processing facilities. 

Forward-looking statements are subject to a variety of known and unknown risks, uncertainties 

and other factors which could cause actual events or results to differ from those expressed or 

implied by the forward-looking statements. Additional risks are itemized in Section 25.  
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Table 2.1 Terms and Abbreviations 

URANIUM SPECIFIC TERMS AND ABBREVIATIONS 

Grade Parts Per Million ppm U3O8 Weight Percent %U3O8 

Radiometric Equivalent Grade  ppm eU3O8  % eU3O8 

Thickness meters M Feet Ft 

Grade Thickness Product grade x meters GT(m) grade x feet GT(Ft) 

GENERAL TERMS AND ABBREVIATIONS 

        METRIC                                   US  Metric: US 

 Term Abbreviation Term Abbreviation Conversion 

Area Square Meters m2 Square Feet Ft2 10.76 

 Hectare Ha Acre Ac 2.47 

Volume Cubic Meters m3 Cubic Yards Cy 1.308 

Length Meter m  Feet Ft 3.28 

 Meter m  Yard Yd 1.09 

Distance Kilometer km Mile mile 0.6214 

Weight Kilogram kg Pound Lb 2.20 

 Metric Tonne Tonne Short Ton Ton 1.10 

 

2.3 Sources of Information and Data 

Data available for this report includes drill-hole maps, mineralized intercept data, downhole 

geophysical logs, downhole deviation (drift) surveys, historic reports and resource calculations, 

and other information from the original files and records of Kerr McGee Corporation (Marquez 

database) and Bokum Resources (Juan Tafoya database).  Original data is in the possession of 

enCore and was made fully available to the author. The author has verified the drill data and 

considers it reliable for the purposes of this report.  

2.4 Extent of Author’s Field Involvement 

Doug Beahm, PE, PG, last visited the site on May 24th and 25th 2012. Terry McNulty did not visit 

the site but has extensive work experience with conventional mineral processing in the Grants 

Uranium District. 
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Additional permits would include: 

 Exploration and well drilling (agency jurisdiction dependent on the land status) 

 Discharge and Storm Water Permits (New Mexico Environmental Department, NMED) 

 Archaeological Clearance (State of New Mexico Historical Preservation Office, and other 

agencies depending on land status) 

 Endangered Species (NMED and other agencies depending on land status) 

 Air Quality Permits (NMED) 

 Mine Dewatering Permit and Water Appropriations (State of New Mexico Engineer’s Office) 

 Other permits relative to land use, solid waste, rights-of-way, etc. depending upon the specific 

development plans.  

4.5 Environmental Liabilities 

Although the Marquez-Juan Tafoya project included a partially developed uranium mine and mill 

facility constructed in the late 1970s and early 1980s, there was never any uranium production 

from either the mine or mill.  As such, there are no known reclamation obligations related to 

historical activities, and no liabilities that belong to enCore.  In that regard, the Company has not 

assumed any responsibility for reclamation of disturbances other than those generated by enCore.  

4.6 State and Local Taxes 

In the State of New Mexico, three types of taxes are imposed on the value of produced minerals, 

including Conservation, Mineral Severance, and Resources Excise taxes.  The taxes are as follows: 

Conservation Tax 

Uranium production in New Mexico is subject to a Conservation Tax.  The taxable value of 

uranium is 25% of the difference between the taxable value defined under Section 7-25-3 NMSA 

1978 and royalties paid or due any Indian tribe, Indian pueblo, or Indian that is a ward of the United 

States.  The tax rate is 0.19% of the taxable value of the product sold.  

(source: www.tax.newmexico.gov/2020/10/23/conservation-tax/).  

Mineral Severance Tax 
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4.8 Social and Community Relations 

Past owners within the last decade completed a variety of environmental studies per the National 

Environmental Policy Act (NEPA) and engaged the lease holders and local communities and there 

is local support of the project (Carter, 2014).   

The Fraser Institute Annual Survey of Mining Companies, 2020 ranks New Mexico as 10th out of 

80 jurisdictions on their Policy Perception Index, which indicates a favorable perception by the 

mining industry towards New Mexico mining policies. On the Fraser survey the states of Idaho, 

Wyoming, Nevada, Utah, and Arizona rank higher than New Mexico (Fraser, 2020). 
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6.3 Previous Mineral Resource Estimates 

Historical mineral resource estimates for the Marquez and Juan Tafoya uranium deposits are 

available from several sources. These estimates were prepared by Kerr McGee in 1977 and 

Strathmore in 2010 for the Marquez portion of the project, and Bokum in 1979 and Westwater 

(Carter 2014) for Juan Tafoya. The 2010 historical mineral resource estimate for Marquez and the 

2014 mineral resource estimate for Juan Tafoya are discussed on enCore’s web site.  

(https://www.enCoreenergycorp.com/projects/juan-tafoya-marquez/). 

Although at the time of issuance these reports were completed under 43-101 guidance, under 

“Rules and Policies” of NI 43-101 Standards of Disclosure the mineral resource estimates must be 

reported as Historical Mineral Resource Estimates. A qualified person has not done sufficient work 

for enCore to classify the historical estimates as current mineral resource estimates. The Company 

does not treat these historical estimates as current mineral resource estimates, and the estimates 

should not be relied upon. The current mineral resource estimate for the Project is described in 

Section 14 of this Report. 

Within the Juan Tafoya mineral lease there is an additional area of mineralization defined by past 

drilling. This area is referred to as the Southeast Deposit (Carter, 2014). This area was not 

evaluated as part of the PEA as it is approximately 1 mile from the Marquez and Juan Tafoya 

mineralization and would require separate infrastructure, including a mine shaft, if the 

mineralization were exploited via conventional underground mining. (Refer to Figure 6.1).  Carter, 

2014 estimated an inferred mineral resource of 687,500 tons containing 1,900,000 pounds of 

uranium at an average grade of 0.138 %eU3O8, at a cutoff of 0.08 %eU3O8 for the Southeast 

Deposit.  

enCore considers these mineral resource estimates as historical estimates. A qualified person has 

not done sufficient work for enCore to classify the historical estimates as current mineral resource 

estimates. The Company does not treat these historical estimate as current mineral resource 

estimates, and the estimates should not be relied upon. 

6.4 Past Production 

There has been no mineral production from either the Marquez or Juan Tafoya property.   





31 

7.0 Geological Setting and Mineralization 

7.1 Regional Geological Setting 

The Project is located in the Grants Mineral Belt, on the Chaco Slope, which forms the southern 

flank of the San Juan Basin of northwestern New Mexico.  The mineral belt extends for several 

miles from east of the town of Laguna westerly to the Gallup area, a length of over 100 miles, and 

is about 25 miles wide.  The region includes the Laguna (includes Marquez-Juan Tafoya), 

Ambrosia Lake, Crownpoint, and Church Rock uranium districts.  The Property is located in the 

eastern part of the mineral belt, on strike with the main mining district of Ambrosia Lake about 25 

miles to the west (Figure 7-1).  

The Late Jurassic Morrison Formation members, including the Westwater Canyon, make up a 

major alluvial fan/plain system formed of continental, fluviatile deposits by mostly aggrading 

braided stream channels flowing in an easterly direction from their highland sources south of 

Gallup.  These deposits consist mostly of a sequence of interbedded sandstone, claystone, or 

mudstone with minor limestone and conglomerate (Livingston, 1980; Turner-Peterson, 1986; 

Sandford, 1992).   

Regionally the Morrison Formation consists of three members which, in ascending order, are the 

Recapture, Westwater, and Brushy Basin (See Figure 7-1).  A fourth member, the overlying 

Jackpile sandstone, is present at the site but does not occur at all areas across the Grants mineral 

belt.  The lower two members start as conglomerates along the southwestern edges of the Grants 

area, and, gradually, change to sandstones and eventually mudstones in the recognizable areas to 

the north in the San Juan Basin.  The Brushy Basin is largely a lenticular body of bentonitic 

claystone with minor sandstone and limestone.   

The Morrison Formation member of economic importance in most of the Grants Mineral Belt, 

including the Marquez-Juan Tafoya area, is the Westwater Canyon sandstone.  The Westwater 

Canyon is 50 to 300 feet thick in the Grants Mineral Belt.  Generally, the larger mineral deposits 

such as Marquez-Juan Tafoya tend to occur in the thicker sand units.  
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11.0 Sample Preparation, Analyses, and Security 

The principal tool for determining uranium grades encountered by exploration and development 

drill holes is the gamma-ray log, a geophysical surveying technique that was, and remains the 

standard in-place assaying method utilized by the global uranium industry. Equivalent uranium 

grades (% eU3O8), which are radiometric assays, were and are calculated from gamma ray logs 

using grade determination methodologies that are standard in the uranium mining industry. 

Additional data include limited chemical assays of cored intervals of the uranium mineralization.   

11.1  Radiometric Equivalent Geophysical Log Calibration 

DOE supports the development, standardization, and maintenance of calibration facilities for 

environmental radiation sensors. Radiation standards at the facilities are primarily used to calibrate 

portable surface gamma-ray survey meters and borehole logging instruments used for uranium and 

other mineral exploration and remedial action measurements. This is an important quality control 

measure used by the geophysical logging equipment operators. The author has reviewed the 

geophysical logs and they have annotation of the calibration parameters necessary for the accurate 

conversion of gamma measurements recorded by the logging units to radiometric equivalent 

uranium grade.  enCore owns all the original drill data for both the Juan Tafoya and Marquez 

project areas. This information includes geophysical logs, digital readouts of counts per second by 

½ foot intervals, lithological logs, and downhole drift surveys as pictured below. 
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11.4  Radiometric Equilibrium 

Natural uranium is primarily composed of U238, with U235 comprising only about 0.71% of the 

total. While both uranium isotopes are subject to radioactive decay and produce a series of daughter 

products, the gamma logging tool indirectly measures only the concentration of total uranium 

(expressed as eU3O8) based on the intensity of gamma radiation produced by the decay 

of daughter products of U235, rather than U235 itself. When all the decay products are maintained 

in close association with the primary uranium mineralization for the order of about seven hundred 

thousand years or more, the daughter products will be in equilibrium with the parent 

U235.Disequilibrium occurs when one or more decay products are dispersed as a result of 

differences in solubility between uranium and its daughter products.  This can be an issue in areas 

of near-surface recharge of oxidizing, groundwater fluids.  

Disequilibrium is considered positive when there is a higher proportion of uranium present 

compared to daughters and negative where daughters are accumulated, and uranium is depleted.  

The disequilibrium factor (DEF) is determined by comparing the assayed chemical uranium grade 

to the radiometric equivalent uranium grade.  Radiometric equilibrium is represented by a DEF of 

1, positive radiometric equilibrium by a factor greater than 1, and negative radiometric equilibrium 

by a factor of less than 1.  

Chemical data suggest the Marquez-Juan Tafoya mineralization is enriched in respect to the 

gamma data. An analysis of disequilibrium for the Juan Tafoya portion of the project was 

completed by Broad Oak Associates in 2014. The report states that comparison of chemical and 

radiometric assays show a strong general trend of individual samples, in all grade ranges, to have 

higher chemical assays than the corresponding radiometric assays (Carter, 2014). Disequilibrium 

studies completed in 1979 and 1982 which showed DEF factors ranging from 1.23 to 1.28 and 

1.17 to 1.31, respectively, on the Marquez portion of the project were cited by Alief, 2010. 

Although some of the chemical data cited in previous reports were available, original laboratory 

certificates were generally not available.   In addition, the core holes were generally completed in 

areas on strong mineralization and thus may not be representative of the deposit in total. For these 

reasons, the author elected not to apply a positive DEF factor and assumed that the mineralization 

was in radiometric equilibrium.  Thus, a DEF of 1.0 was utilized for the mineral resource estimate.  
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12.4  Disequilibrium Factor 

As discussed in Section 11 of this report, a positive disequilibrium factor is stated in historic reports 

(Alief, 2010 and Carter, 2014) which if applied would increase the estimated average grade and 

contained pounds. Although some of the chemical data cited in previous reports were available, 

original laboratory certificates were generally not available.   In addition, the core holes were 

generally completed in areas on strong mineralization and thus may not be representative of the 

deposit in total. For these reasons, the author elected to assume that the mineralization was in 

radiometric equilibrium, and no positive factor was applied.  A DEF of 1.0 was utilized for the 

mineral resource estimate as a conservative measure. 

12.1 Density 

Bulk density data is available for the Project from previous technical reports and studies completed 

by Kerr McGee and Bokum, resulting in 15 cubic feet per ton (ft3/ton) for the mineralized, host 

sandstone.  This was the typical tonnage factor used by the mining companies across the greater 

Grants uranium district.  The author recommends a density factor of 15 ft3/ton be used for all 

mineral resource estimations, based on available data and personal mining experience in similar 

sandstone-hosted deposits.   

12.2 Downhole Deviation 

All historical drilling on the Project was completed vertically.  Downhole drift data were available 

for all of the drill holes used in the mineral resource estimate. Downhole drift calculations were 

re-calculated and the spatial location (X, Y, Z) at the base of the mineralized horizons was use in 

the mineral resource calculations. 

The dip of the formation is relatively flat, 1-3˚ to the west.  Assuming the combination of 

formational dip and deviation from vertical in the drill hole was 4 degrees, the ½ foot intervals to 

which the equivalent grade of mineralization are calculated would have a true thickness of 0.4988 

rater than 0.50. this variance is far less than the accuracy to which the geophysical logs can be 

interpreted and would not affect the mineral resource estimation. 
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13.0 Mineral Processing and Metallurgical Testing 

13.1 INTRODUCTION 

In 1977 and 1978, comprehensive laboratory investigations of a 3-zone composite of the Marquez 

Canyon resource and a separate sample of core from a nearby resource identified as MAR-241-B-

C were conducted by Hazen Research, Inc., Golden, CO (“Hazen”), for Bokum Resources 

Corporation. All tests were conducted with water from the Bokum shaft. This work was 

coordinated by A. H. Ross & Associates, Toronto, Ontario (“Ross”). A concurrent evaluation of 

the process design criteria established by the Hazen program was carried out by Ross, who 

prepared a flowsheet and an estimate of capital and operating costs that served adequately as the 

foundation for detailed engineering and plant design.  During the 1970s, the combination of Hazen 

and Ross was considered the gold standard for uranium process development and led to the 

construction and commercialization of a large number of uranium mills. 

In 1982, Kerr-McGee Corporation’s Technology Centera conducted a fairly comprehensive 

laboratory leaching investigation (agitated and in-situ), and a separate analysis by Kerr-McGee 

Nuclear Corporation focused on the economic potential for in-situ leaching of the Marquez Canyon 

resource. Both laboratory-scale metallurgical testing programs are discussed in the following 

sections.  Since the Ross evaluation pertained specifically to continuous processing considerations 

and plant equipment selection, it is discussed in Section 17 of this report. 

 

 

 

 

 

 

a  Robertson, W. J., and Shaw, R. C., “Marquez Uranium Ore Characterization-Interim 

Report”, Kerr-McGee Corporation Technical Center, June 30, 1982. 
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The uranium and accessory minerals were not thoroughly characterized by Hazen, but a limited 

amount of work was reported as follows by the Kerr-McGee Technical Centerd: 

 

“Mineralogically, the composite consisted primarily of rounded quartz, rounded and 
altered feldspar grains, and clay. Many of the quartz and feldspar grains are cemented in 
agglomerates with the clay. Calcite is a minor constituent along with small amounts of 
zircon, pyrite, coal, a diopside-type mineral, and agglomerates of an asphaltic-appearing 
constituent containing quartz and feldspar grains. 

An autoradiograph of the asphaltic conglomerates showed them to be radioactive but no 
X-ray diffraction pattern other than quartz was obtained. However, the material could 
contain coffinite which is often amorphous and gives no pattern. 

A second coal-like sample gave a uraninite pattern, and a similar sample separated by 
heavy liquids assayed 0.8% U3O8.  

The natural grain size is mostly 48-mesh with some 28-mesh.” 

It is important to note that the study by Robertson and Shaw for Kerr-McGee applied some 

sophisticated analytical techniques to the hydrocarbon constituent observed by Hazen and revealed 

a possible cause of the refractory response of the uranium in the Marquez samples to standard 

agitated acid leaching conditions.  The preliminary conclusion was that the organic carbon 

responsible for the problem is “younger”, i.e., higher in volatile content, than the organic material 

that usually accompanies tractable uranium mineralization.  Actually, there may be several issues 

at play, since the uranium in the leach residues could have been coffinite, U(SiO4)1-x(OH)4x, 

which is sometimes refractory in its own right. 

 

 

 

 

 

d  Robertson, W. J., and Shaw, R. C., “Marquez Uranium Ore Characterization, Interim 

Report”, Kerr-McGee Corporation Technical Center 
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 13.3.8 Estimated Uranium Recoveries 

Since there have been no laboratory simulations of heap leaching by the conventional vertical 

column method, we have no information about the response of the resource to acid leaching, the 

potential for swelling or compaction, net acid consumption, extraction of uranium, and solution 

grades. Therefore, we have made some assumptions based on industry experience and professional 

judgment. This has resulted in an estimate of 83 percent extraction of uranium into the pregnant 

leach solution. Typical solution treatment losses are about 3 percent, giving a recovery estimate of 

80 percent. 

Fortunately, the 1977-78 Hazen agitated tests on ground samples and the 1978 Ross estimate of 

solution losses are very reliable, enabling us to reduce the 98 percent uranium extractions to 95 

percent uranium recovery to yellow cake. 

13.4 RISKS, RECOVERY UNCERTAINTIES, and DISCUSSION 

There is a finite risk that samples tested do not faithfully represent what will be mined over the 

project’s life. There is a possibility that molybdenum could exceed yellow cake specifications, 

above which a penalty could be applied by the converter. We believe that the 1978 Hazen 

investigation provided clear guidance toward minimizing this risk, but careful attention will be 

required during plant operation. Advances in instrumentation and process control during the 

intervening 40 years will ease this task.  Our assumptions about radiometric sorter efficiency may 

not be realistic and should be confirmed. 

13.5 RECOMMENDATIONS 

If time and budgets permit and if core rejects exist in an unaltered condition, it would be advisable 

to initiate a laboratory confirmation of the Hazen Research results for grinding, leaching, solvent 

extraction, yellow cake precipitation, and yellow cake impurity levels.  Heap and in-situ leaching 

are potentially viable alternatives, so evaluation of those techniques would probably be very 

worthwhile.  Radiometric sorting could offer a significant cost advantage but sorting efficiency 

should be validated with at least a laboratory-scale program that explores the variability of uranium 

grade with drill core fragment size. It is also possible that a vendor of sorting equipment would 

conduct an inexpensive design test on a bulk sample of the resource. 
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hole. Hasan, 2010 assigned measured resources to a 100 foot square polygon and indicated mineral 

resources up 200 feet from the drill hole.  

Although the drill data has been verified by the author, it is of a historical nature and the author 

recommends that none of the mineralization be consider as measured mineral resource. Based on 

the continuity of the mineralization and drill spacing relative to the dimensions of mineralized area 

the author concludes the data support a classification of the mineral resource as indicated. 

14.1.2 Methodology 

Mineral resource calculations are based on radiometric equivalent uranium grades calculated by 

downhole gamma-ray probes.  Drill data was available by ½ foot intervals. The procedure followed 

to define mineralized zones within each drill holes for resource estimation purposes included.  

 Drill logs were interpreted and correlated by horizon. Mineral resource estimation was only 

completed in the C and D horizons. These estimates were done separately. 

 A minimum mining thickness of 6 feet was applied to all mineralized zones. 

o Mineralized zones less than 6 feet were diluted to 6 feet at the grade present in the 

drill hole. 

o Mineralized zones greater than 6 feet were not diluted. 

 The Grade Thickness product (GT) was calculated for each mineralized zone after dilution 

to the 6 foot minimum thickness. 

 The GT intercept data were mapped in space accounting for downhole drift to total depth. 

 A GT Surface model was developed inclusive of each sand horizon GT intercept and 

contours modeled over the range of 0.10 to 5.0 GT  

 The 0.1GT contour areas of influence for each datum point above cutoff grade was applied 

on an observed Northwest to Southeast anisotropy. 

 Areas of influence were 200 feet along a longitudinal axis observed to be oriented at an 

azimuth of 300 degrees and 150 ft of influence was applied along the latitudinal axis. 

 The Volume of the GT model was then used to estimate pounds of uranium. 

 The Grade Thickness product (GT) was calculated for each mineralized zone after dilution 

to the 6 foot minimum thickness. 

 The GT data were contoured over the range of 0.10 to 5.0 GT to estimate pounds of 

uranium. 
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 Thickness (T) was contoured for the same area to estimate tonnage of mineralized material.  

 Average grade was calculated from GT divided by T. 

 A minimum mining thickness of 6 feet used.  A bulk density factor of 15 ft3/ton was used in the 

calculations.  The mineral resources were reported at a 0.60 GT cutoff.  Mineral resources were 

calculated using the Grade times Thickness (GT) Contour method in accordance with CIM 

guidance (CIM, 2013).   

 

14.2 Key Assumptions and Parameters 

14.2.1 Cutoff Criteria and Reasonable Prospects for Economic Extraction 

The PEA estimates the cost of mining and mineral processing to be $92 per ton. A sales price of 

$60 per pound has been used as the base case as discussed in Section 19. For these parameters, the 

breakeven grade would be approximately 0.078 %eU3O8 or a GT, at a 6 foot thickness of 

approximately 0.50. Mineral resources are reported at a slightly higher GT cutoff of 0.60 to meet 

reasonable prospects for economic extraction. In addition, areas where the mineralization appeared 

to be isolated and/or drilling was limited which were estimated to contain less than 20,000 lbs 

eU3O8 were excluded from the reported estimated mineral resource due to economic 

considerations.  

The PEA was based on a cutoff of 0.80 to allow for a reasonable profit margin. 

 

14.2.2 Bulk Density 

As previously discussed, a bulk density of 15 cubic feet per ton was used in the estimation of 
mineral resources.  

 

14.2.3 Radiometric Equilibrium 

As previously discussed, a DEF of 1 was used in the estimation of mineral resources. 
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15.0 Mineral Reserve Estimates 

Mineral reserves are not reported herein as a PEA is not sufficient to support the declaration of 

mineral reserves. 
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16.0 Mining Methods 

16.1 Summary 

For the purposes of this PEA mining via conventional underground room and pillar mining with 

vertical shaft hoist was selected. The shaft would be located at the previous site location requiring 

rehabilitation of the shaft and installation of a new hoist.  

Figures 16.1 and 16.2 depict the annual mine production work areas for the C and D sands, 

respectively. Mining in the C sand would extend for 10 years while the D sand would extend over 

15 years.  

16.2 Mining Method 

Mineralization within the C and D sand horizons is reasonably flat lying and tabular. The deposit 

is crossed by one identified post-mineralization, high angle normal fault with approximately 90 

feet displacement with will require and internal raise to access mineralization on both sides of the 

fault. There is a risk that ground water flow may be higher along and near the fault and that 

additional roof support may be necessary.  

Mining will be by room and pillar. General methods and assumptions include: 

 Development drifts will utilize dual openings. 10 by 15-foot openings will be used for 

haulage, and 8 by 10-foot openings will be used for transportation and ventilation.  

 Mining panels will utilize multiple entries depending on the width of the zone.  Entries will 

be approximately 12 feet wide, minimum of 6 feet high and averaging 7 feet high.   

 Crosscuts will be placed on 100-foot centers. 

 Mining will be completed by advance and retreat methods. 

 Advance mining is accomplished by driving approximately 12 by 7-foot drifts within zones 

meeting cutoff grade.   Multiple drifts will be driven parallel to one another with crosscuts 

on 100-foot centers.  The parallel drifts will be 27 feet apart on centerline.   
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(2) electrical energy consumption for hoisting would be reduced; and (3) the total volumes of 

impounded tailings solids and evaporation pond influent would be reduced. 

Although there will be exhaust fans for evacuation of radon-contaminated air from the 

underground workings, we have also provided for wet venturi scrubbers to capture dust generated 

during crushing and screening. The slurry from the venturi scrubbers, combined with muddy water 

released from crushing wet ore will be carried through a drainage ditch to a partitioned shaft sump, 

keeping the slurry separate from nearly clear water released from drifts and stopes.  A separate 

pumping system will deliver the slurry to a thickener on the surface and the thickener underflow 

will be processed. 

Figure 17.1 Selective Handling and Sorting      

     

 

 17.1.3 Heap Leaching with Dilute Sulfuric Acid 

The ore may be processed either by heap leaching of the sorter concentrate or by agitated (“tank”) 

leaching following size reduction of the concentrate by rod milling. The choice between the two 

methods of leaching may ultimately be determined by a more detailed evaluation.  Heap leaching, 

which has been applied extensively in the gold industry, and adopted at a few uranium operations 

during the 1960s and 1970s, may have lower capital costs if the original tailings impounded area 

is useable. However, we lack data from traditional column simulation of heap leaching, so are 

provisionally recommending agitated leaching, which was tested thoroughly by Hazen with very 

high uranium extractions. 

Figure 17.1 
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The cost estimation section and the Appendix contain information on heap pad design, and our 

design strategy is one which has evolved in the gold industry.  Basically, a suitable area, preferably 

rectangular with a slight natural gradient of a few percent, is graded and compacted before being 

surrounded by a berm and covered by a heavy-duty high-density polyethylene (“HDPE”) sheet 

with welded seams. This primary liner is then covered with 12 to 18 inches of gravel in which a 

network of perforated solution collection piping has been installed.  The gravel is overlain with a 

second HDPE liner sheet that is covered by typically 12 inches of fine soil to protect the upper 

liner from sharp rock fragments and vehicular traffic. 

If heap leaching is eventually selected, sorter concentrate will be delivered by conveyor to a radial 

stacker, which is a moveable inclined conveyor that can pivot at the lower end, enabling creation 

of a uniform pile of ore about 25-30 feet in height.  PLS would be pumped to a solution treatment 

plant for clarification, solvent extraction, and precipitation of yellowcake, labeled “YC” in Figure 

17.2. 

Figure 17.2 Heap Leach Flow Sheet 
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20.0 Environmental Studies, Permitting, and Social or Community Impact 

20.1 BASELINE STUDIES 

enCore has not conducted or prepared any environmental baseline studies that would support a 

mine permit application for the combined projects.  Neutron Energy, Inc. conducted preliminary 

baseline environmental studies to support the permitting and licensing of the Juan Tafoya Mine 

and the proposed uranium mill on the former Bokum Mill Site. This work continued from 2007 

through 2010 before it was placed on hold in response to declining uranium prices. Likewise, in 

the 1980’s, Kerr-McGee conducted baseline environmental studies. Prior to further permitting, 

enCore may have to perform new baseline environmental studies due to the age of the previous 

work by Neutron Energy Inc and Kerr-McGee.  

20.2 SITE HYDROLOGY 

In 2009, Neutron Energy Inc. prepared a report on the regional and local hydrology for the Juan 

Tafoya Mine. That report was preliminary, but it provides an adequate description of the 

hydrologic settings associated with the Juan Tafoya-Marquez Project. The hydrologic setting at 

the Site consists of ephemeral stream channels, shallow alluvial aquifers, and deeper regional 

aquifers. These hydrologic features of the Site are described in more detail in the following 

subsections. 

 20.2.1 Surface Water 

The Cañón de Marquez, a tributary of the Rio Grande, is the major surface water feature at the 

Site. The headwaters of Cañón de Marquez are located on the Mesa Chivato at an elevation of 

approximately 7,500 feet. Cañón de Marquez is said to be perennial near its headwaters due to a 

small spring, Ojo de Marquez, that discharges through the highly permeable volcanic cap rock on 

Mesa Chivato approximately 3,500 feet west of the JTLC boundary (Bokum Resources, 1978; 

TVA, 1983) (Figure ). Depending upon the season, some or all of the streamflow is diverted into 

a small reservoir and irrigation ditch (acequia) that is used by members of the JTLC. East of the 

village of Marquez, Cañón de Marquez is ephemeral. There has been no gauging of spring or 

stream flow in Cañón de Marquez that would provide historical information on seasonal spring 

flow fluctuations (TVA, 1983). 
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21.0 Capital and Operating Costs 
 

Project cost estimates are based on a conventional room and pillar underground mine operation 

with on-site processing via a conventional acid mill.  All costs are estimated in Constant 2021 U.S. 

Dollars. Mining and mineral recovery methods and annual schedules are described in Sections 17 

and 18, respectively.  The currently planned mine life is 15 years.  The estimated annual cash flow 

follows. 

OPEX and CAPEX costs reflect a full and complete operating cost going forward including all 

pre-production costs, permitting costs, mine and mineral processing costs through the production 

of yellowcake, and compete reclamation and closure costs for of the mine and mill.  CAPEX does 

not include sunk costs or acquisition costs.  
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22.3  After Tax Considerations 

Tax considerations, with respect to US income tax, are based on a stand-alone operation and 

include a depletion tax credit equivalent to 22% of 50% of the expenses for uranium and a US 

corporate federal income tax rate of 21%. Table 22.3 summarizes the estimated after-tax IRR and 

NPV for a range of discount rates in US$ x 1,000.  

 

IRR POST INCOME TAX 16% 

NPV 5%  $                 25,900  

NPV 7%  $                 18,473  

NPV 10%  $                 10,082  

NPV 15%  $                   1,077  

22.4  Sensitivity 

Project economic sensitivities were evaluated with respect to commodity price, resource recovery, 

mined grade, CAPEX, and OPEX. Overall, the project the project is most sensitive to mined grade, 

resource recovery, and commodity price. The project is less sensitive to variations in OPEX and 

is the least sensitive to variations in CAPEX, as follows. 

 

10% Change  IRR  NPV 7%* 

Price  13%   $                    30,000  

Recovery  15%   $                    35,000  

Grade  16%   $                    37,000  

CAPEX  5%   $                      6,400  

OPEX  10%   $                    26,000  

   *rounded 

The subsequent table and figures display the projects sensitivity to these criteria for IRR and NPV 
7% for commodity price. The breakeven commodity price is approximately US$56 per pound 
U3O8. 

 
 
Commodity Price per 
Pound U3O8  IRR (%) 

NPV @ 7% Discount Rate 
UD$ x 1,000 

 $                                56   5  nil 

 $                                60   17   $                         20,914  

 $                                65   30   $                         50,970  

 $                                70   39   $                         71,199  
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22.5  Payback Period 

Referring to the cash flow (Table 21.3) the payback period is approximately 5 years.  

22.6  Consideration of Inferred Mineral Resources 

The base case economic analysis considered only the Indicated mineral resources for the project. 

For the PEA, a GT cutoff of 0.80 was applied and areas of isolated mineralization, less than 20,000 

pounds of uranium, were excluded.  

 

0

5

10

15

20

25

30

35

40

45

 $58  $60  $62  $64  $66  $68  $70  $72

IR
R

Sales Price

IRR v Sales Price

 $‐

 $10,000

 $20,000

 $30,000

 $40,000

 $50,000

 $60,000

 $70,000

 $80,000

 $58  $60  $62  $64  $66  $68  $70  $72

N
P
V
 7

%

Sales Price

NPV 7% v Sales Price











101 

26.0 Recommendations 
 

The project is sensitive to mining factors including resource recovery, dilution, and grade, and the 

sizing and sorting of mine materials and mineral processing and recovery. The project is also 

subject to scrutiny with respect to environmental considerations. Recommendations are 

summarized by mineral tenor, mine and mineral resource, mineral processing, and environmental 

including but are not limited to: 

 Mineral tenor and rights should be confirmed, and leases updated. 

 Mine and mineral resources 

o The condition of the existing mine and vent shaft should be determined. This 

could include accessing the shafts, examining the interior of the shafts via 

downhole camera, lidar (above the water table) and/or sonar (below the water 

table) 

o Hydrological studies are recommended using existing wells to determine 

potentiometric water levels, hydraulic properties of the Westwater Canyon 

Member, and predict groundwater inflow during mining operations.  

o Groundwater quality studies using existing wells to determine water quality 

parameters and assess suitability for use in mineral processing and/or treatment 

and discharge. 

o Coring to define disequilibrium conditions and to collect a representative bulk 

sample of the mineralized material for geotechnical and metallurgical studies.  

o Geotechnical studies would include material classification, compressive strength 

and related parameters. 

 Mineral processing  

o Representative bulk samples from coring should be tested for: 

 the variability of uranium grade by size fraction. 

 suitability of the material for radiometric sorting. 

 parameters related to grinding, leaching characteristic via acid and alkaline 

lixiviants, process recovery, solvent extraction, yellow cake precipitation, 

and yellow cake impurity levels. 

o Suitability of the material for heap and/or in-situ recovery should be evaluated. 
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 Environmental 

o An environmental audit should be completed. 

o Status of all previously conducted environmental baseline studies should be 

determined and follow up studies and/or sampling should be conducted to 

maintain the studies in accordance with current regulations and practices.  

o The fatal flaw analysis for mill and tailings site in 2008 should be reviewed and 

updated as appropriate. 

o Public outreach within the local communities should be revived. 

 Southeast Deposit 

o Review past drilling and other geologic information relative to the Southeast 

Deposit.  

o As appropriate and an investigative program should be recommended to evaluate 

the mineral resources and potential economic recovery methods for mineralization 

in this area. 

 Update Mineral Resource Estimates and PEA 

 

Cost estimates are summarized in Table 26.1. Most of the costs are one time expenditures. 

Maintaining environmental baselines studies as current and public outreach will have ongoing 

annual costs.  
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28.0 Signature Page and Certification of Qualified Person 

I, Douglas L. Beahm, P.E., P.G., do hereby certify that: 

1. I am the Principal Engineer and President of BRS, Inc., 1130 Major Avenue, Riverton, 
Wyoming 82501. 

2. I am the author of the report “Marquez-Juan Tafoya Uranium Project, 43-101 Technical 
Report, Preliminary Economic Assessment” dated June 9, 2021. 

3. I graduated with a Bachelor of Science degree in Geological Engineering from the 
Colorado School of Mines in 1974. I am a licensed Professional Engineer in Wyoming, 
Colorado, Utah, and Oregon; a licensed Professional Geologist in Wyoming; a 
Registered Member of the SME.  

4. I have worked as an engineer and a geologist since 1974. My work experience includes 
uranium exploration, mine production, and mine/mill decommissioning and reclamation.  
Specifically, I have worked with numerous uranium projects hosted in sandstone 
environments in Wyoming. 

5. I was last present at the site on May 25, 2012. 

6. I am responsible for all sections of the report with the exception of Sections 13 and 17 
where I relied upon Terence McNulty, co-author, and those portions of Sections 4, 19, 
and 20, where I relied on enCore as stated in Section 3. 

7. I am independent of the issuer in accordance with the application of Section 1.5 of NI 
43-101. I have no financial interest in the property and am fully independent of enCore 
Energy.  I hold no stock, options or have any other form of financial connection to 
enCore. enCore is but one of many clients for whom I consult. 

8. I do have prior working experience on the property as stated in the report.   

9. I have read the definition of “qualified person” set out in National Instrument 43-101 and 
certify that by reason of my education, professional registration, and past relevant work 
experience, I fulfill the requirements to be a “qualified person” for the purposes of NI 
43-101. 

10. I have read NI 43-101 and Form 43-101F1, and the Technical Report has been prepared 
in compliance with same. 

11. As of the date of this report, to the best of my knowledge, information and belief, the 
parts of the Technical Report for which I am responsible contain all scientific and 
technical information that is required to be disclosed to make the Technical Report not 
misleading. 

June 9 , 2021 

“original signed and sealed”  

/s/ Douglas L. Beahm 

Douglas L. Beahm, SME Registered Member 
  











Front-end wheel loader 4.5 cy, Cat 966 equiv. 0 1 360,000 360,000         

     TOTAL 392 3,197,400      

 A. HEAP LEACHING OPTION for 9.6 Million Tons @ 3 tons/square foot: -                 NET if TAILINGS AREA LINED
     Pad with dual-HDPE liners: -                 
   Preparation 3.2 MM Sq. Feet 3,200,000 0.05 160,000         -              

Fabric 3.32 MM Sq. Feet 3,320,000 0.15 498,000         -              
Bedding material 69,000 Cu. Yards 69,000 7.34 506,460         -              
Drain material 137,000 Cu. Yards 137,000 6.77 927,490         -              
Liner, 80-mil HDPE 6.64 MM Sq. Feet 6,640,000 0.72 4,780,800      2,390,400    
Geo-net 3.32 MM Sq. Feet 3,320,000 0.35 1,162,000      581,000       
ABS pipe 10-inch 1,200 6.89 8,268             8,268           
ABS pipe 8-inch 7,800 4.79 37,362           37,362         
ABS pipe 6-inch 10,100 2.52 25,452           25,452         
PVC pipe 2-inch 9,200 0.90 8,280             8,280           

   Sub-total 8,114,112      3,050,762    
Mobilization & de-mobilization 243,423         121,712       
QA/QC on plastic welds 324,564         162,282       
Solution collection ditches 811,411         811,411       
Runoff diversion channels 40,571           40,571         

   Sub-total 1,419,970      1,135,976    
Solution ponds 476,704         238,352       
Pumping & piping 190,682         190,682       

   Sub-total 667,386         429,034       
Motor control center 300 kva 88,000           88,000         
Safety showers 3 1,250 3,750             3,750           
Eye wash fountains 3 475 1,425             1,425           
Makeup water & monitor wells 255,037         255,037       

Sub-total 348,212         348,212       

Sub-total 10,549,679    4,963,983    

Construction materials 2,109,936      992,797       
Construction labor 3,164,904      1,489,195    
Contractor's fee 3,164,904      1,489,195    

   Sub-total 8,439,743      3,971,186    

   Sub-totals 18,641,211    8,935,169    

     Leach pad loading @ nominally minus 2-inch
Stockpile conveyor to stacker 24-inch x 200 feet 24 1 102,000 102,000         102,000       
Portable radial stacker 24-inch x 80 feet 7.5 1 93,000 93,000           93,000         

Sub-total 31.5 195,000         195,000       

TOTAL 18,836,211    NET 9,130,169    

B. GRINDING & AGITATED LEACHING: kW
Process water storage tank 100,000 gal., 36'D x 14'H 0 1 111,000 111,000         
Concentrated sulfuric acid storage tank 12'D x 20'H, polyethylene 0 2 16,000 32,000           
Sulfuric acid feed pump 5 gpm 0.75 6 7,000 42,000           





C. PREGNANT LEACH SOLUTION and MINEWATER TREATMENT:
Combined solution clarifier Conventional thickener, 50' D 2 1 310,000 310,000         
Clarifier mechanism, light duty Slime solids only 2 1 65,000 65,000           
Clarifier underflow pump 50 gpm, 40' TDH, SS 316 4 1 12,000 12,000           
Mixed media "sand" filter 24" D, swimming pool-type, FRP 0 3 4,500 13,500           
Sand filter feed pump 600 gpm, 25 psi, swimming pool 2 2 7,000 14,000           
Clarified PLS storage tank 20'D x 24'H, epoxy-painted steel 0 1 120,000 120,000         
Isodecanol storage tank 500 gal., polyethylene 0 1 900 900                
Amine extractant storage tank 500 gal., polyethylene 0 1 900 900                
Kerosene diluent storage tank 5,000 gal. fuel tank, mild steel 0 1 13,000 13,000           
Kerosene pump 20 gpm, 10' TDH 1.5 1 900 900                
SX feed pump 500 gpm, 25'TDH, SS 316 7 1 27,000 27,000           
Extraction mixer/settler 815 sq. ft., FRP 7 4 38,000 152,000         
Raffinate storage tank w/skimmer 55,000 gal., 20'D x 24' RLS 0 1 135,000 135,000         
Raffinate pump 500 gpm, 25' TDH, SS 316 7 1 27,000 27,000           
Crud tank w/skimmer 15,000 gal., polyethylene 0 1 16,000 16,000           
Filter press feed pump 10 gpm, 100' TDH, SS 316 3 1 9,000 9,000             
Crud filter press 10-leaf, 20 sq. ft., FRP, manual 0 1 18,000 18,000           
Strip mixer/settler 160 sq. ft., FRP 3 4 19,000 76,000           
Salt (NaCl) mix tank 5,000 gal., polyethylene 0 1 6,500 6,500             
Salt mix tank agitator Portable 1.5 1 1,800 1,800             
Organic scrub mixer/settler 160 sq. ft., FRP 3 1 19,000 19,000           
Clean organic storage tank 15,000 gal., polyethylene 0 1 16,000 16,000           
Fire suppression system N2-loaded sprinklers 0 1 55,000 55,000           
Eye wash station 0 3 475 1,425             
Ammonia storage tank Provided by farm supplier 0 1 0 -                 
Precipitation tank 500 gal., polyethylene 0 3 900 2,700             
Precipitation tank agitator Portable 1.5 3 1,800 5,400             
Yellowcake thickener 10'D, conventional, FRP 1.5 2 65,000 130,000         
Thickener mechanism 1.5 2 17,000 34,000           
Yellowcake thickener overflow tank 2,500 gal, polyethylene 0 1 3,500 3,500             
Ammonium sulfate storage tank 2,500 gal, polyethylene 0 1 3,500 3,500             

 Polishing filter (for entrained YC fines) 24" D, swimming pool-type, FRP 0 1 4,500 4,500             
Filter feed pump 20 gpm, 25 psi, swimming pool 1.5 1 2,000 2,000             
Clarified barren strip tank 1,500 gal, polyethylene 0 1 1,500 1,500             
Sodium removal tank 200 gal, polyethylene 0 2 500 1,000             
Sodium removal tank agitator Portable 1.5 2 1,800 3,600             
Clarified YC solution bleed tank to tailings 500 gal., polyetylene 0 1 900 900                
Centrifuge for thickened yellowcake slurry 150 lb/hr H2O removal 3 1 14,000 14,000           
Vacuum rotary dryer, Stokes type, SS 316 1.4 cu. m. 2 1 288,000 288,000         
Vacuum pump 150 scfm 5.5 1 21,000 21,000           
Dust scrubbrer, wet venturi 2,800 cfm 7 1 19,400 19,400           
Drum filling & weighing machine 5 drums/ 24 hours 1 1 29,000 29,000           
Yellowcake drum inventory Reinforced, 800 lb, security lid 0 10 110 1,100             
Drum loading dock 0 1 18,000 18,000           
Bleed solution evaporation cell 1 acre x 3' deep, double-lined 0 1 0 175,000         
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