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Table 1.1 Historical Mineral Production on the US DOE Leases 

 
DOE Lease and Lode Mining 

Claims 

 
Acres 

Past Production Leases & Claims 
(Pounds U3O8) (Pounds V2O5) 

1977-2002 2003-2006 Total 

JD-6 
Mineral Joe claims 

325 
120 

279,902 
1,910,463 

68,223 
396,630 

348,125 
2,307,093 

JD-7 
JD-7A, 

Palmer Ranch 
Sugar claims 

320 
120 
240 
120 

 
46,280 

125,410 

 
- 
- 

 
46,280 

125,410 

JD-8 
Doagy, Opera Box claims 

813 
35 

- 
- 

35,704 
151,501 

35,704 
151,501 

JD-9 
Lasso claims 

897 
40 

128,584 
701,553 

98,127 
512,433 

226,711 
1,213,986 

Project Total 
 454,766 

2,737,426 
202,054 

1,060,564 
656,820 

3,797,990 

Source: Behre Dolbear, 2007 

1.4.2 Anfield Acquisition of US DOE Leases 

On February 20, 2020, Anfield signed a binding agreement with Cotter, whereby Cotter issued a 
Letter of Credit as required by applicable Government entities to facilitate Anfield obtaining 
Replacement Surety Bonds (Bonds) for US$2,400,000 (Principal) in connection to the US DOE 
leases (including 6 others in the greater area).  On or before the one-year anniversary of the 
agreement date, Anfield was required to pledge sufficient security under the Bonds to obtain the 
release of the Letter of Credit and pay US$360,000, equal to 15% of the principal owed to Cotter.  
During the six months ended June 30, 2021, Anfield lifted the Letter of Credit issued by Cotter by 
making a cash collateral payment of US$1,200,000 to cover the entirety of the reclamation bond 
amount and US$360,000 payment for the Replacement Fee.  

On March 1, 2019, Anfield reported the acquisition of nine, past-producing US DOE 
uranium/vanadium leases in southwestern Colorado, and the Charlie in-situ project in northeastern 
Wyoming, from Cotter Corporation, a wholly owned subsidiary of General Atomics.  The subject 
US DOE leases in this report, JD-6, 7, 8, and 9, were included in this transaction.  Cotter received 
11,051,775 common shares of Anfield Energy.  Cotter retained a royalty in the amount of 15% on 
uranium and vanadium produced form the DOE leases including, JD-6, 7, 8, and 9. In addition to 
the Cotter royalties, the DOE leases are subject to yearly royalty, and a production royalty of mined 
material (per dry ton), payable to the US DOE and varies by lease as summarized in Table 1.2. 
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SECTION 3:  RELIANCE ON OTHER EXPERTS 

The location, extent, and terms relating to Mineral Tenor were provided by Corey Dias, CEO, of 
Anfield Energy, and Scott Pottorff, site manager of Highbury. They were fully relied upon as 
defining the mineral holdings of Anfield in development of this report.  

The terms of Anfield’s Asset Purchase Agreement with Cotter Corporation were provided by 
Corey Dias, CEO, Anfield Energy, and were fully relied upon in the development of this report.  

The status of environmental and operating permits and current bond requirements, as discussed in 
herein, was provided to the Authors by Anfield from Scott Pottorff of Highbury, 08 November 
2021, and was fully relied upon in the development of this report.     

The Authors have reviewed the information provided by Anfield with respect to mineral tenor, the 
Asset Purchase Agreement, and status of environmental permits and find the provided information 
to be appropriate for inclusion in this report.  
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https://www.city-data.com/city/Naturita-Colorado.html  

5.4 Property Infrastructure 

There is limited infrastructure remaining onsite.  Each lease has at least one adit for accessing the 
underground workings, and associated ore load outs.  Surface infrastructure includes buildings and 
ventilation systems.  At the JD-7 Lease, an open-pit was partially stripped above the mineralized 
horizon. Additionally, storm water catchments for run-off have been constructed and a storm water 
pollution prevention plan is in place.  

5.5 Land Use 

Historically and currently, the land is used for livestock grazing.  

5.6 Surface Rights and Local Resources 

The surface rights to the four lease tracts are controlled by the US DOE.  Adjacent lands are 
controlled by the US Bureau of Land Management or are other US DOE lease tracts.   

Although there are no sources of goods and services in the immediate vicinity of the project, there 
are adequate supplies of equipment, services, and work force at the city of Grand Junction, 
approximately 90 miles to the north.  The nearby towns of Naturita and Nucla provide limited 
goods and services for exploration drilling activities. Skilled labors for mining and mining 
contractors are available in the area.  
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In the 1950s, the USGS, on behalf of the Raw Materials Division of the US AEC, conducted 
extensive exploration throughout the Uravan mineral district.  As early as 1952, the USGS had 
determined that the following four geologic characteristics were indicative of favorable grounds 
for a uranium/vanadium deposit (Weir, 1952): 

 Most mineralized deposits are in or near thicker, central parts of sandstone lenses, and, in 
general, the thickness of the sandstone decreases moving away from the deposits.  
Sandstone less than 40-ft thick is generally not favorable for large, mineralized deposits.  

 Sandstone in the vicinity of the mineralized deposit is colored light brown, but an 
increasing proportion of sandstone, moving away from the deposit, has a reddish color 
which is indicative of unfavorable ground.  

 The mudstone in the mineral-bearing sandstone near and immediately below the deposit 
changes from a red to gray color.  The amount of altered mudstone decreases further 
outward from the mineral deposit.  

 Sandstone in the immediate vicinity of the mineral deposit contains more carbonized 
plant fossils than similar beds further form the mineral deposit.  This suggests that a 
mineral deposit is localized in the vicinity of abundant carbonaceous material.   

7.2.1 Structure 

The geologic structure in the Project area varies, depending on location. On the eastern flank of 
Monogram Mesa (JD-6, JD-7, JD-8) there are numerous synthetic and antithetic faults striking 
NW-SE that drop down mostly to the east, toward the basin center of Paradox Valley.  Small horst 
blocks were also developed between opposing faults.  Atop Monogram Mesa and on its western 
side (JD-9), the bedding is mostly flat to very shallow dipping.  The uranium/vanadium 
mineralization pre-dates the structural history that created the numerous small faults (Carter, 
1954), and in the mineralization at the JD-7 Lease, faulting can be observed to cut across 
mineralized zones. 

7.2.2 Stratigraphy 

The surficial geology of the Project area is quite variable, depending on topography and location 
along the flank of Monogram Mesa.  Extensive light-red sandy, silty wind-blown, and reworked 
material mantles the mesa tops.  The flanks of the leases near JD-6 and JD-7 are comprised of talus 
slopes of varying rock types, and landslide deposits predominantly from the Brushy Basin 
mudstone.  In the valley bottom of Paradox Basin, the wind-blown materials are intermixed with 
disintegrated slope wash deposits (Carter, 1954). 
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Figure 7.2 – Type Log 
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7.2.3 Mineralization 

The uranium and vanadium bearing minerals occur as fine-grained coatings in detrital grains. 
These minerals fill pore spaces between the grains and replace carbonaceous material and some 
detrital grains.  

The primary uranium mineral is uraninite, with minor amounts of coffinite.  Montroseite is the 
primary vanadium mineral, along with vanadium clays and hydromica.  Metal sulfides occur in 
trace amounts.  The mineralization typically occurs in the tabular to lenticular bodies within 
sedimentary bedding but may also cut across sedimentary bedding to form highly irregular shapes 
(see Figures 8.1 and 8.2 in Section 8 Deposit Types).  The mineralized bodies have an average 
thickness of 2 to 4-ft, and range in size from a few feet wide to several hundred feet wide.  The 
length of the deposits varies from several feet to hundreds of feet.   See Figures 7.3 to 7.6 for drill 
hole and cross section location maps and Figures 7.7 to 7.10 for cross sections by lease area. 
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Figure 7.10 - JD-9 LEASE: X-Sections 
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SECTION 9:  EXPLORATION 

Anfield Energy has not performed any exploration activities or drilling on the subject DOE Leases; 
all the data used to define the mineralization and utilized to generate the mineral resource is 
historical in nature.   

Data verification is discussed in Section 12. 
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SECTION 13:  MINERAL PROCESSING AND METALLURGICAL 
TESTING 

 

Specific metallurgical reports for the project were not located by the authors during their review 
of available data. Each of the sites within the project were mined and the mined material processed 
at the Cotter Corporation’s Canon City, Colorado mill during the period of 1977 through 2006. It 
is reported that some 1.3 million pounds of uranium and 6.6 million pounds of vanadium were 
recovered from the material mined on the JD leases. The mill is no longer operational but was a 
conventional acid leach mill (Behre Dolbear, 2007). 

The authors conclude that the mineralized material from the project can be recovered by 
conventional milling. It is recommended that representative samples of mineralized material either 
form coring or small scale mining be obtained for metallurgical testing via conventional milling, 
heap leaching, and vat leaching.  
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Drill spacing in JD-7, JD-8, and JD-9 varies and was completed on roughly 200-foot centers 
overall. The nominal average spacing between drill holes in the resource areas is necessarily 
smaller at approximately 100 feet. Drill spacing in JD-6 area varies from roughly 200-foot to 300-
foot centers, with the nominal average drill spacing within the mineral resource areas at 
approximately 100 feet. Drilling depths varied across the four leases with the shallowest being in 
JD-7 averaging about 340 feet and the deepest in JD-6 with 750 feet on average. JD-8 and JD-9 
averaged 630 feet and 670 feet, respectively. 

The current geologic and resource model reflects multiple sand zones over the stratigraphic 
thickness of approximately 350 feet thickness over the mid to lower portion of the Brushy Basin 
and upper portion of the Salt Wash member of the Jurassic-age Morrison Formation. Multiple 
normal faults in JD-7 split the resource into four zones for modelling. In JD-6, JD-8, and JD-9, 
three to four discrete mineralized zones of the fluvial sandstone were identified for modelling. The 
mineralized bodies are elongated, tabular, horizontal pods or trends. An anisotropy favoring the 
general direction of the trend of the deposits was applied to model for each of the areas. The general 
direction of the mineralized trend had an azimuth of 300 degrees. 

Following the removal of intercepts which did not meet the grade cutoff criteria of 0.05% eU3O8, 
the remaining intercept data was separated by zone discrete zone and grade thickness (GT). To 
establish an initial geologic limit to the projection of mineralization within each zone, an elliptical 
area of influence was applied to each drill hole interval location which met the 0.10 ft% GT cutoff. 
Each ellipse was located with its center drillhole collar location or the linearly drifted location of 
total depth when it the drift data was available. 

The major axis of each ellipse of influence were oriented parallel to the direction of mineral 
anisotropy. The major radius of influence was 200 feet from each drill hole parallel to the 
mineralization anisotropy and 100 feet perpendicular to that anisotropy. From this basis of 
influence the GT contour method was then employed constructing major contours using geologic 
interpretation of each intercept compared to the intercepts immediately adjacent to one another. 
Refinement of the geologic limit and projection of mineralization along trend was then based on 
specific correlation and interpretation of geophysical longs on a hole-by-hole basis.  

GT Contour Method Resource Calculation 

The mineral resource estimate was completed using the inverse distance squared GT (Grade x 
Thickness) Contour Modeling method for each of the individual mineralized zones of the deposit. 
The Contour Modeling Method, also known as the Grade x Thickness (GT) method, is a well-
established approach for estimating uranium resources and has been in use since the 1950’s in the 
US.  The technique is most useful in estimating tonnage and average grade of relatively planar 
bodies where the lateral extent of the mineralized body is much greater than its thickness, as was 
observed with the data at Leases JD-6 to JD-9. 

For tabular style deposits the GT method provides a clear illustration of the distribution of the 
thickness and average grade of uranium mineralization. The GT method is particularly applicable 
to the four lease areas as it can be effective in reducing the undue influence of high-grade or thick 
intersections as well as the effects of widely spaced, irregularly spaced, or clustered drill holes. 
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This method also makes it possible for the geologist to fit the contour pattern to the geologic 
interpretation of the deposit. 

For each zone within the lease areas of the project, limits of mineralization were determined by 
interpretation of the drill data. Within these limits the GT and T (Grade x Thickness and Thickness) 
were contoured. Although an automated contouring program was used to produce the model 
surface itself, 3-dimensional (3D) limits were established where appropriate to constrain the 
estimate.  For example, drill holes with GT values several times the average were limited in their 
area of influence by manually constructing a set of breaklines in the model. The volume of the 3D 
model is then calculated using CAD program software. To that volume, a bulk unit weight of 14.5 
cubic feet per ton (2.21 tonnes per cubic meter) is applied to calculate the pounds of eU3O8.  
Similarly, the tons of resource are estimated using the same methodology for constructing a 3D 
model of mineral Thickness (T) withing the same area. Grade is then calculated by dividing GT 
model eU3O8 pounds by T model calculated resource tons. 

The GT contour method is used as common practice for Mineral Reserve and Mineral Resource 
estimates for similar sandstone-hosted uranium projects. It is the opinion of the author that the GT 
contour method, when properly constrained by geologic interpretation, provides an accurate 
estimation of contained pounds of uranium. 

The current drill hole database consists of: 

 JD-6 Lease; 403 drill holes in total of which 188 were barren 
 JD-7 Lease; 705 drill holes in total of which 214 were barren 
 JD-8 Lease’; 537 drill holes in total of which 245 were barren 
 JD-9 Lease; 553 drill holes in total of which 259 were barren 

For the estimate of contained vanadium, individual assay results were limited.  Thus, the historical 
average (ratio of vanadium to uranium) of mining results from the individual leases is 5.8:1.  This 
ratio is in the range of the Uravan district (typically 5:1 to 7:1), vanadium to uranium.  For the 
estimation of vanadium, a vanadium/uranium ratio of 5:1 was used as a conservative measure.  

14.3 Key Assumptions and Parameter 

14.3.1 Cutoff Criteria 

A minimum GT cutoff of 0.30 ft% and a minimum grade cutoff of 0.05% eU3O8 was applied to 
the data. At this uranium grade the estimated vanadium grade would be 0.25% V2O5. Current 
uranium futures exceed $60 per pound and the current price for vanadium is approximately $12 
per pound. Under these assumptions a ton of mined material would have a gross value of 
approximately $120 dollars. The authors have recently estimated underground mine costs for 
similar types of deposits in the range of $60 to $90 per ton, leaving a margin for mineral processing. 

Uranium price as of April 8, 2022, is reported at $63.50 per pound U3O8. Vanadium price as of 
April 8, 2022, is reported at $12.00 per pound V2O5.   

(https://tradingeconomics.com/commodity/uranium) (https://www.vanadiumprice.com/)  
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Figure 14.4 - JD-7 LEASE: Area B GT Banding & T  
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Figure 14.5 - JD-7 LEASE: Area C GT Banding & T Contours 

 



 

57 

Figure 14.6 - JD-7 LEASE: Area D GT Banding & T Contours 
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Figure 14.10 - JD-9 LEASE: Area C GT Banding & T Contours 
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SECTION 15:  MINERAL RESERVE ESTIMATES 

This section is not applicable. 
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SECTION 18:  PROJECT INFRASTRUCTURE 

This section is not applicable.  
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SECTION 19:  MARKET STUDIES AND CONTRACTS 

This section is not applicable. 
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SECTION 20:  ENVIRONMENTAL STUDIES, PERMITTING, AND 
SOCIAL OR COMMUNITY IMPACT 

This section is not applicable. 
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SECTION 21:  CAPITAL AND OPERATING COSTS 

This section is not applicable.  
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SECTION 25:  INTERPRETATIONS AND CONCLUSIONS 

Each of the four subject mineral leases, JD-6, JD-7, JD-8, and JD-9, have been mined successfully 
in the past by conventional underground methods.  A portion of the JD-7 resource was partially 
stripped with the intent of mining open-pit excavation.  The current mineral resource estimates are 
based on development of the resources in a similar manner.  Uranium and vanadium mineralization 
is found in the Salt Wash member of the Jurassic Morrison Formation.  The mineralization is 
tabular in nature, based on available data and descriptions of the deposits and interpretation of the 
drill data.   

Drill data was available for 2,198 drill holes.  Mineral resources were estimated using the Grade 
times Thickness (GT) Contour method.  The primary data modeled are equivalent uranium values 
as determined by downhole geophysical logging and reported as eU3O8.  A radiometric 
disequilibrium factor of 1 was used.   

While no formal economic evaluation, Preliminary Economic Assessment (PEA), Preliminary 
Feasibility study (PFS), or Feasibility Study (FS) has been completed and while mineral resources 
are not mineral reserves and do not have demonstrated economic viability, reasonable prospects 
for future economic extraction were applied to the mineral resource estimate herein through 
consideration of grade and GT cutoffs and by screening out areas of isolated mineralization which 
would not support the cost of conventional mining under current and reasonably foreseeable 
conditions.   

The drill spacing in most areas is sufficient to support a higher level of mineral resource 
classification, however, due to the historical nature of the drill data with no recent confirmatory 
drilling, the uranium mineral resource estimates reported here are considered Indicated Mineral 
Resources.   

Estimated Indicated Mineral resources for uranium are reported at a GT cutoff of 0.30 with a 
minimum grade of 0.05% eU3O8 as summarized on Table 1.3 which follows.   

Table 1.3 Total Indicated Mineral Resources Uranium 

Uranium 
Indicated Mineral 

Resource 

GT Cutoff 
(ft%) 

AVG. 
Thickness 

(ft) 

AVG. 
Grade 

(%eU3O8) 
Tons Pounds (eU3O8) 

JD6 Lease  0.3 2.9 0.229 52,000 238,000 

JD7 Lease  0.3 5.9 0.196 865,000 3,385,000 

 JD8 Lease 0.3 4.0 0.197 306,000 1,202,000 

JD9 Lease  0.3 4.4 0.193 144,000 556,000 

Mineral Resource 0.3 5.2 0.197 1,367,000 5,381,000 

Pounds and tons as reported are rounded to the nearest 1,000 

25.1 Inferred Vanadium Mineral Resources 

Vanadium grade was estimated using the historical results of mining and comparative review of 
the limited number of intercepts assayed for vanadium content for each of the lease tracts. In 
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SECTION 26:  RECOMMENDATIONS 

The following recommendations assume that Anfield will chose to complete data verification, 
metallurgical and other studies necessary to support a Preliminary Economic Assessment (PEA) 
for the project prior reaching a production decision for the Project.    

The recommended project development program, summarized in Table 26.1, with total estimated 
expenditures of $750,000 (US dollars) includes: 

 Collect core samples from select areas across the project in a manner representative of the 
overall resource area and/or complete test mining to obtain a bulk sample of mineralized 
material.  

 Analyze the samples for uranium, vanadium, and radium to evaluate disequilibrium and 
the ratio of vanadium to uranium.  

 Complete bench scale testing of mechanical sorting of the mined material prior to mineral 
processing to upgrade the mined material. 

 Complete bench scale metallurgical testing of the bulk sample for anticipated mill 
processing alternatives including conventional milling, vat and heap leaching, or other 
options.  

 Completion of a PEA or PFS. 

 
Table 26.1 Phase 1 Recommendations 
 

Expense Category Scope of Services Estimated Cost 

Core Drilling or Test 
Mining 

Complete 10 core holes representative of the 
mineralization across the project 

$ 250,000 

Sample Assays 
Chemical assays for uranium and other 

metals and constituents. Physical testing for 
porosity and permeability. 

$ 50,000 

Test Mechanical 
Sorting  

Mechanical sorting may include radiometric 
sorting or sizing of the mineralized material 

to upgrade the mineralized material. 

$ 50,000 

Metallurgical Testing 

Metallurgical testing including bench scale to 
optimize leach parameters followed by bulk 

testing of material based for including 
conventional milling, vat and heap leaching. 

$ 200,000 

PEA 
Complete a PEA including preliminary mine 

and mill designs and cost estimation. 
$ 200,000 

Total Estimated Cost  $ 750,000 
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