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1 SUMMARY 

1.1 Introduction 

U3O8 Corp. (ñU3O8 Corp.ò or ñthe Companyò) is a Toronto-based, Ontario-registered company 
that is currently listed on the NEX platform of the TSX Venture Exchange (ñTSXVò) and trades 
under the symbol UWE-H.  The Company focuses on exploration and resource expansion of 
uranium and battery commodities and is seeking reactivation onto the TSXV. 

Mr. Jean-Pol Pallier, BSc., M.Sc., EurGeol., was engaged by U3O8 Corp. to write this Technical 
Report (ñReportò), the Effective Date of which is April 25, 2022, to fulfill one of the requirements 
for the Company to meet the listing requirements for Tier 2 status on the TSXV.  Mr. Pallier is a 
designated EurGeol by the European Federation of Geologists and a is a Qualified Person as 
defined by National Instrument 43-101 (ñNI 43-101ò), Standards of Disclosure for Mineral Projects 
of the Canadian Securities Administrators.  Mr. Pallier has 27 years of experience in the resource 
industry and has extensive experience in uranium exploration.   

In accordance with Section 1.5 of National Instrument 43-101, Standards of Disclosure for Mineral 
Projects of the Canadian Securities Administrators, the Author is independent of U3O8 Corp., and 
is not an insider, associate, or affiliate of U3O8 Corp.  As per Exchange Policy requirement 
(Appendix 3F), the Author declares that he has had no prior involvement with the Berlin Project. 

Mr. Pallier is relying on a title opinion by Mr. Escobar, of the Colombian law firm, Escobar, 
Lorenzoni y Asociados, on the legal standing of the mineral concession on which the Berlin 
Deposit (the ñProjectò or ñthe Depositò) is located.  Mr. Escobar is independent of U3O8 Corp.   

Mr. Pallier visited the Project on January 19 and 20, 2022.   

This Technical Report is largely a summary of two prior technical reports: a resource estimate 
undertaken by Coffey Mining with an effective date of March 2, 2012 (ñCoffey Mining, 2012ò), and 
a preliminary economic assessment (ñPEAò) by Tenova Mining & Minerals (Australia) Pty Ltd. 
(formerly Bateman Engineering Pty Ltd.) (ñTenovaò) with an effective date of January 18, 2013 
(ñTenova, 2013ò).  Both prior technical reports were undertaken by entities that are independent 
of U3O8 Corp.  

The Companyôs principal asset is the Berlin Deposit in Caldas Province of central Colombia.  The 
Project is 100%-owned by U3O8 Corp.  

The Berlin Deposit was written down in December 2016 in accordance with International Financial 
Reporting Standards (ñIFRSò) guidelines since no material work had been done on the Project for 
three years and no work was planned for the near future at that time, as the Company elected to 
focus on advancing the Laguna Salada property.  At that time, the Companyôs Laguna Salada 
uranium-vanadium deposit in Argentina was the Companyôs principal asset due to the simplicity 
of mining; uranium-vanadium is located within 3m of surface in unconsolidated gravel.  The 
Company had been in severe financial difficulty during the decade-long bear market in uranium 
and decided to sell the Laguna Salada deposit in a transaction that was concluded on December 
22, 2021, to provide funds to reactivate and advance the Berlin Deposit.  Berlin was selected over 
Laguna Salada because of its mix of clean energy-related commodities and their relevance to the 
shift towards electric vehicles and the commitment of many countries to carbon neutrality and to 
associated aggressive net-zero goals.   
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1.2 Berlin: a Multi-Commodity Deposit 

The Berlin Deposit contains uranium for emissions-free nuclear energy.  Since the PEA was 
completed in 2013, the uranium price weakened steadily to a low of US$18/lb in late 2016, from 
which it has trended upwards, driven mainly by the growing appreciation of the role that large 
nuclear reactors can play in providing clean power needed for the achievement of net-zero goals.  
This trend has been exacerbated by the various small modular reactor (ñSMRò) designs being 
licensed.  There is growing recognition that SMRs could form a key component of clean power 
generation, providing constant power output that can form the core of local grids that use 
renewable power sources that are intermittent by nature.  The concept of replacing coal-fired 
power stations with clusters of SMRs allows those sites that are already connected to the 
electricity grid and have supporting infrastructure, to be transitioned to providers of clean energy.  
In light of these developments, the outlook for uranium as the fuel for nuclear reactors, looks 
positive; a very different scenario from the bear market post the Fukushima event in 2011. 

At the time that the PEA was undertaken, phosphate from the Berlin Deposit was destined 
principally for the agricultural fertilizer industry.  Since then, phosphate has become a key 
component of lithium-ion batteries, specifically lithium ferro-phosphate (ñLFPò) batteries.  These 
batteries have two key advantages over other lithium-ion batteries: LFPs are thermally stable ï 
they do not self-combust, and their price has fallen below US$100/kWh, the threshold at which 
electric vehicles are deemed to become economically competitive with internal combustion 
engines (ñICEò).  These factors outweigh LFPôs lower energy density compared with some other 
lithium-ion battery chemistries, a consequence of which is that LFP batteries need to be physically 
larger than other lithium-ion batteries, to hold the same power.  Not only is phosphate a potential 
source for the battery industry, but the process by which commodities are to be extracted from 
the mineralized material at Berlin currently includes the input of iron.  There is a possibility, 
therefore, that the Berlin Project could produce ferro-phosphate, the actual commodity required 
for LFPs. This Technical Report recommends that the potential to produce ferro-phosphate from 
Berlin be investigated through test work.   

The Berlin Deposit also contains nickel.  Stainless steel is the main market for nickel, with growing 
demand from lithium-ion batteries (nickel-cobalt-aluminium (ñNCAò) and nickel-manganese-cobalt 
(ñNMCò)).  NCA batteries are 80% nickel, while NMC batteries use 33% nickel with newer types 
using an increasing nickel component. 

Berlin also contains vanadium which is used principally as an alloy that increases the strength 
and flexibility of steel and for vanadium redox flow batteries (ñVRFBò) that are large-scale batteries 
that most manufacturers guarantee for 20-25 years.  These are safe batteries that can be charged 
and discharged over their life without significant loss of capacity.  VRFBs are thermally stable and 
have a niche in regulating power to the grid from intermittent sources such as wind and solar. 

Berlin contains rare earth elements (ñREEò) that are used in many hi-tech industries.  Only 
neodymium and yttrium were included in the PEA.  Neodymium is used in high-strength magnets 
used for electric motors and wind turbines while yttrium is used to generate red phosphors in TV 
screens, monitors and mobile phones, as well as in the production of superconductors and 
electronic filters.  A recommendation of this Report is to investigate the economic impact that 
production of other REEs could have on the Project. 

Berlin also contains molybdenum and zinc that the PEA showed could have a modest contribution 
to the economics of the Project.  One of the two process flow options considered in the PEA also 
produces gypsum. 
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1.3 Project Description 

The Berlin Project is an exploration project in Caldas Province, Colombia with defined Inferred 
and Indicated mineral resources of uranium, phosphate, vanadium, rare earths and other 
commodities contained within a mineralized sedimentary layer.  The property is located about 
80km northeast of the provincial capital, Manizales, and approximately 150km northwest of the 
national capital, Bogota. The Project lies on a mineral concession that is 7,305 hectares (ñHaò) in 
extent.  The Project is 100% owned by U3O8 Corp. through its wholly owned subsidiary Gaia 
Energy Investments Ltd. (ñGaia BVIò) that is registered in the British Virgin Islands (ñBVIò).  

1.4 Accessibility, Climate, Local Resources and Infrastructure 

The Berlin Project lies in the foothills of the Central Range of the Andes at an altitude of 850m to 
1,300m above mean sea level (ñamslò), an area that receives an average of 2,900mm of rain per 
year.  There is an abrupt change in climate at the base of the foothills to a drier, savannah 
environment in the lower elevation plain of the Magdalena River, only 10km to the east of Berlin.  
This drier plain is the preferred location for a tailings facility should such a facility be required for 
the Project.  One of the two process flow sheet alternatives investigated in the PEA would produce 
relatively small volumes of tailings that could be accommodated as paste backfill for underground 
mine stability.   

Daytime temperatures range from 26°C to 29°C. 

Berlin can be accessed by road from Bogotá, Manizales, Pereira, Medellin or Ibague, all of which 
have commercial airports.  Berlin lies 245km by road from Bogota. 

The river port of La Dorada on the Magdalena River, located 65km from Berlin, is potentially an 
important route to the Caribbean coast via barge to the port of Bocas de Ceniza ï Barranquilla. 
La Dorada is 190km from Bogotá and 170km from Ibague. From La Dorada, a secondary unpaved 
road leads 65km westwards to Berlin, passing through the municipality of Norcasia. 

In addition, a railway line links the town of La Dorada to the port town of Santa Marta on the 
Caribbean coast.  The rail links between La Dorada and the capital, Bogota, and to the port of 
Buenaventura on the Pacific coast, are part of the Master Railway Plan under which all rail 
systems are scheduled to be refurbished by 2030. 

The town closest to Berlin is Norcasia which is located 10km from the Project.  It has a population 
of approximately 7,000 residents and is a commercial centre that has a hospital and provides 
public transport. There is no mining-orientated community in close proximity to the Project which 
implies that personnel with appropriate mining skills would need to be brought in from other parts 
of Colombia.  The local business sector would need significant training and investment for the 
development of support services appropriate for a future mine and processing plant at Berlin. 

The La Miel hydroelectric dam, with a capacity of 395MW, is located approximately 12km from 
the Project area and is a potential source of clean, renewable electricity for the operation.  

1.5 History: Prior Work 

1.5.1 Discovery  

Uranium was identified in phosphatic strata in a regional radiometric prospecting program 
undertaken by the Colombian Instituto de Asuntos Nucleares (ñIANò) between 1977 and 1983. 
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Minatome, which has now been incorporated into Orano, obtained permission from IAN to explore 
the Berlin Project area for uranium in 1979. Field-based exploration identified a laterally 
continuous sedimentary unit that had significant uranium grades.  Minatome excavated three adits 
and 20 trenches, drilled 2,136m in 11 holes and undertook metallurgical studies.   

Minatome withdrew from the Berlin area in 1981 and the United Nations Development Program 
(ñUNDPò) became involved, focussing on the potential to recover uranium, molybdenum, 
vanadium and phosphate.   

1.5.2 Exploration by U3O8 Corp.  

U3O8 Corp. began exploration on the Berlin Project when it acquired the property in April 2010. 
Due to the stratiform nature of the mineralization, the principal objective was to define the extent 
and consistency of the known mineralized layer through trenching and drilling. The project is in 
hilly terrain in which trenches were excavated by hand in areas where the mineralization outcrops, 
with drilling conducted from platforms cut into hillsides. 

Trench sites were identified using historic data and geological maps from the Minatome 
exploration that indicated areas of outcropping mineralization. Most of the trenches are located 
on the more accessible southern part and eastern flank of the syncline.   

U3O8 Corpôs 2010-2011 drill program culminated with the drilling of 82 bore holes for 18,523m 
from which the initial Inferred and Indicated mineral resources were defined on the southern 3km 
of the folded sedimentary strata. Additional wide-spaced exploration drilling of 6,441m in 15 holes 
in the area to the north of the resource area, showed similar grades in a similar suite of 
commodities to those in the resource area.  11 of the 15 holes intersected mineralized layer; the 
mineralized sequence was faulted out in the other four holes.     

1.5.3 Resource Estimation  by U3O8 Corp.  

U3O8 Corp. commissioned Coffey Mining to undertake a resource estimate, which complies with 
NI43-101 standards, based on 82 diamond drill holes for 18,522m completed on the Project by 
U3O8 Corp. in 2010 and 2011.  The resource estimate was updated to include additional 
commodities in 2013 by Tenova (2013).  93% of the resource is in the Inferred category and 7% 
in the Indicated category.   

The Author has not reviewed the data to the extent necessary to classify the historical resource 
estimate as a current mineral resource.  Therefore, U3O8 Corp. is not treating the historical 
estimate as a current mineral resource. 

Coffey Mining (2012) recommended that a cut-off grade of 0.04% U3O8 is appropriate for the 
reported resource estimates summarized in Table 1-1.  The Author considers the 0.4% U3O8 
cutoff grade to still be appropriate given the strength of the prices of commodities associated with 
the uranium and the increasing uranium price that should be supported by improving sentiment 
regarding nuclear as a means of reaching net-zero goals.   However, it is evident from the 
resource estimate (Coffey Mining, 2012 and Tenova, 2013) that even a doubling of the cut-off 
grade to 0.8% U3O8 would reduce the Indicated resource to a negligible extent and the Inferred 
resource by 3.5%.  Therefore, in the Authorôs opinion, the resource estimate made by Coffey 
(2012) and updated for specific elements by Tenova (2013), is considered reliable. 

The statistical analysis undertaken as one of the key elements of the resource estimate showed 
that the radiometric measurements made with a down-hole Mount Sopris probe were within 1.7% 
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of the grade obtained from chemical analysis in the mineralized intervals, hence there were 
effectively duplicate data points for the grade of each intercept used in the resource estimate for 
uranium. 

Chemical analyses were used for the resource estimate since they included the grade of the 
associated elements, and not just the estimated U3O8 grade estimate provide by the probe. Grade 
composites of 0.8m were used to generate the grade data for the resource estimate.  Statistical 
analysis was undertaken on the 0.8m composites and their distribution was reviewed in 3D. 
Histogram and probability plots were used to identify breaks in the data to identify possible 
outliers.  Individual composites were ranked, and an investigation undertaken on the effect of 
higher grades on the standard deviation and mean of the data population.  Analysis of the data 
showed that top-cutting of the multi-element data was not necessary for the resource estimate. 

Bulk density measurements on samples from 27 mineralized intervals were used in the resource 
estimate. 

Both traditional semi-variogram and correlation were used to analyse the spatial variability of the 
composites for the mineralized zones, resulting in the selection of an omnidirectional variogram 
being selected for the mineralized layer.  The resulting variogram showed an overall good 
structure and generally long ranges. 

The block model was created with a cell size of 4m (Easting) by 50m (Northing) by 40m (vertical) 
and was sub-blocked to 0.5m (Easting) by 12.5m (Northing) by 2.5m (vertical).  Ordinary Block 
Kriging was used.  A three-pass search strategy was used to estimate the U3O8 grade data into 
the mineralized zone.  A sample search anisotropy was used to reflect the north-trending structure 
of the syncline that hosts the mineralization, and the block model volume was checked against 
the digital terrain model, resulting in a model that was considered by Coffey (2012) to represent 
the information appropriately. 

An inverse distance squared to the power of two method was used for the resource estimate on 
the associated elements because there were fewer data points than for uranium where probe 
data complimented intercepts in which there had been poor core recovery. 

Indicated resources were defined in an area in which the intercept spacing was 60m by 130m.  
Inferred resources were based on data with an approximate 200m spacing and areas with a data 
spacing greater than this were unclassified and were excluded from the resource estimate. 

Infill drilling is required to conform to the 60m by 130m intercept spacing required for the Indicated 
resource category in order to update the resource classification from 93% Inferred to Indicated.  
This applies to the areas that were not classified as resources. 

The Company does not have additional information that was obtained subsequent to the resource 
estimate by Coffey Mining (2012) and Tenova (2013) that is relevant to the historic resource 
estimate. 

In order to make the historic resource estimate current, additional check sampling would need to 
be done.  Statistical analysis would be required to be rerun on the intercepts and the 
appropriateness of the cell size re-established as a check on the cell size selected by Coffey 
Mining (2012).  A block model would then need to be re-run and the statistical breaks that were 
used by Coffey Mining (2012) to classify the resource as Indicated or Inferred would need to be 
checked.   
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Further details of the resource estimate are provided in Section 6.5.   

Table 1-1. Summary of mineral resource estimates for commodities in the Berlin deposit 
(Coffey Mining, 2012 and Tenova, 2013). (Abbreviations: million tonnes (Mt), tonnes (t), 

million pounds (Mlb), million ounces (Moz)). 

Commodity 

Tonnage of 
Mineralized 

Material 

Average 
grade 

Mass of 
Contained 

Commodity 

Tonnage of 
Mineralized 

Material 

Average 
grade 

Mass of 
Contained 

Commodity 

Indicated Resource Inferred Resource 

Uranium 0.6Mt 0.11% 1.5Mlbs 8.1Mt 0.11% 19.9Mlbs 

Phosphate 8.4% 0.05Mt 9.4% 0.76Mt 

Vanadium 0.4% 5.9Mlb 0.5% 90Mlb 

Yttrium 460ppm 290t 500ppm 4,100t 

Molybdenum 570ppm 0.8Mlb 620ppm 11Mlb 

Nickel 0.2% 3.1Mlb 0.2% 42Mlb 

Silver 2.8ppm 0.06Moz 3.4ppm 0.89Moz 

Rhenium 6.1ppm 3.9t 6.8ppm 55t 

Neodymium 110ppm 70t 100ppm 810t 

Zinc 0.3% 4.4Mlb 0.3% 45Mlb 

 

The Author has not reviewed the data to the extent necessary to classify the historical resource 
estimate as a current mineral resource.  Therefore, U3O8 Corp. is not treating the historical 
estimate as a current mineral resource.   

1.5.4 Metallurgical Test Work  & Mineral Processing  

Split core from 34% of the holes drilled in the Project were used for extensive metallurgical test 
work.  The approach to development of the process flow sheet on which the PEA was based 
(Tenova, 2013) can be summarized as having three main components: beneficiation of the 
crushed mineralized material, leaching to extract the commodities of interest from the crushed 
rock, and thirdly, the extraction of the commodities from the pregnant leach solution (ñPLSò) 
derived from the leaching.  No significant test work has yet been completed on the latter, since 
that test work is typically left until preliminary feasibility study test work (Tenova, 2013). 

1.5.4.1 Beneficiation 

The efficiency of beneficiation was tested by flotation tests that aimed to separate calcite, a largely 
sterile mineral that consumes most of the acid input for the leach process (and therefore increases 
estimated operating costs ñopexò), from apatite, the principal mineral that contains phosphate and 
the bulk of the other elements of potential value.  After over 50 tests conducted in 2012, a route 
was found that resulted in removing 29% of the calcite.  The results of the test work indicated that 
improvements could be made on the efficiency of flotation process to extract more of the calcite 
(Tenova, 2013).  Additional test work was not carried out due to a lack of funds.  Flotation was 
not included in the process flow sheet developed for the PEA. 

The second beneficiation method involved an acetic acid (vinegar) pre-leach to specifically 
consume calcite before the mineralized material was leached to extract the value commodities.  
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This test work proved positive and a scenario, ñOption Aò in the PEA, included beneficiation by 
acetic acid.  ñOption Bò was the alternative process that treated run of mine mineralized material 
that had not been beneficiated.   

1.5.4.2 Leaching 

Multiple tests at for different labs resulted in acidic ferric sulphate leach being selected for the 
process flow sheet in the PEA (Tenova, 2013).  As illustrated in Table 1-2, this method is effective 
for the extraction of uranium, phosphate, zinc and yttrium from the mineralized material.  It is less 
effective in the extraction of vanadium and nickel, that are significant contributors to potential cash 
flow as discussed in Section 1.7.5. below.   

Table 1-2. Average percentage extraction from mineralized rock from drill core from 
Berlin after acidic ferric sulphate leach. 

Element 
% Leach 

Extraction 

U 98 

V 73 

Mo 51 

P 100 

Ni 60 

Zn 98 

Y 91 

Nd 64 

 

1.5.5 Preliminary Economic Assessment  by U3O8 Corp.  

U3O8 Corp. contracted Tenova to undertake a PEA on the Deposit.  The PEA was done early in 
in the life of the Project due the metallurgical complexity implied by the diverse mix of commodities 
in the mineralized material.  The goal was to determine whether the Project could be viable, and 
if this early study demonstrated economic viability, it would justify further study and extensive 
drilling towards a preliminary feasibility study.   

1.6 Geological Setting and Mineralization 

The Berlin Project lies on the eastern flank of the Cordillera Central where remnants of a mid-
Mesozoic fluvio-marine sedimentary sequence overlie basement schists of the Cajamarca 
Complex. The sedimentary sequence that contains the mineralized unit at Berlin defines an 
upward-fining progression.  This transgressive continental to marine sequence accumulated in a 
large sedimentary basin that extends from Colombia through Ecuador into Peru and the black 
shales constitute an important source bed for hydrocarbons in the region.  

Mineralization in the Berlin Deposit is concentrated within a specific sedimentary sequence in the 
Abejorral Formation near the base of the Cretaceous.  Five facies were established from drill core 
logging, and these are remarkably consistent throughout the Project.   
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The principal mineralized layer is Unit C changes in composition from a sandstone in the near-
surface oxidized zone to a carbonate rock in the unoxidized zone at depth.  Unit C averages 3.0m 
thick.   

Unit C is a phosphatic carbonate; a sparse biomicrite in which several stacked beds have an 
upward-fining arrangement of brachiopod and mollusc shell fragments. This facies has a high 
carbon content that ranges from amorphous bitumen to material that shows an incipient graphitic 
crystal structure. 

Unit D averages 4m thick and has gradational lower and upper contacts with Units C and E 
respectively. Unit D is a carbonaceous mudstone interlayered with fine sand or silt arranged in 
stacked, upward-fining units that range in thickness from 5cm to 40cm.  The unit is largely clastic 
in nature, consisting of a mixture of fine- to very fine quartz and calcite grains with bioclasts, 
cemented by carbonate. 

Unit E is a monotonous mudstone sequence that consists of stacked, upward-fining cycles a few 
decimetres thick that are interpreted to be distal Bouma (Bouma, 1962) facies.  Well-preserved 
ammonite shells that occur throughout the sequence attest to its marine origin. 

Mineralization in centred on Unit C, but extends slightly into the underlying Unit B and more 
extensively into the overlying Unit D.  Elements that extend most persistently into the hanging 
wall include vanadium, nickel, molybdenum, zinc and silver.    

Microscopic study of drill core samples shows that uranium occurs mainly as the mineral uraninite 
that has a close association with organic carbon.  Most of the phosphate occurs as fine, crystalline 
fluorapatite (Ca5(PO4)3F) masses in the sandstone, carbonate-bearing siltstone and carbonate 
rock. Most of the metals of potentially economic interest occur as phosphate minerals or are 
associated with fluorapatite, or occur as sulphides in the case of nickel, molybdenum and zinc.  

The sedimentary sequence in the Project area has been folded into a doubly-plunging syncline 
that has a north-trending axis.  The geometry of the fold is like a port-listing canoe; the western 
limb of the fold dips at a shallow angle to the east and the east limb is steeply-dipping to 
overturned.  The eastern limb is cut, in some sectors, by the east-dipping San Diego Fault, which 
is a north-striking splay related to the regional Palestina Fault.  In the resource area, the 
mineralized unit extends from surface outcrops to a maximum depth of 350m below surface.    

The Samaná Batholith is a large intrusive complex (30km north-south by 8km east-west) that lies 
immediately west of Berlin.  The complex has been dated at 119+/-10 million years (ñMaò) and 
consists mainly of diorite and gabbro.  An alaskitic intrusive stock that lies near the Berlin deposit 
has been dated at 60-80Ma.  Alaskitic dykes and sills intersected in drilling in the Project are 
assumed to form part of this intrusive phase that is similar in age to the 52-67Ma age obtained 
from uraninite, the principal uranium-bearing mineral, at Berlin (Caceres Bottia, 2012). The host 
sequence, in contrast, is significantly older, as AptianïAlbian based on its fossil assemblage 
(~100-120Ma).    

1.7 Deposit Types 

The Belin Deposit is a sediment-hosted stratiform, multi-commodity deposit that derived its 
mineral endowment from hydrothermal fluids from the adjacent alaskitic stocks mixing with 
hydrocarbon-rich fluids generated from the thermal maturation and over-maturation of organic 
matter in black mudstone the thermal aureole of the intrusive stocks.  Uranium, molybdenum, 
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REE and rhenium are considered to have derived from the alaskite directly while vanadium, 
nickel, zinc and silver are considered to have derived from the black mudstones. 

1.8 Exploration 

Field work in 2021 and to the Effective Date focused on the eastern and western flanks of the 
Deposit to determine more precisely where the host stratum has been removed by a west-verging 
thrust fault on the east flank of the syncline in which the mineralization is hosted.  Work on the 
west flank focused on delineating where an alaskitic intrusive stock has removed the mineralized 
layer.  This work is essential to the planning of further exploration and infill drilling required for 
resource estimation purposes. 

1.9 Drilling 

No further drilling has been undertaken on the Property since that on which the resource 
estimates were based by Coffey (2012) and Tenova (2013). 

1.10 Sample Preparation, Analysis and Security 

The Author considers the sampling procedure used for outcrop and drill core to conform with 
industry standards and confirms that it is adequate and appropriate for the style of mineralization 
present at Berlin.  Sample security conforms to industry standards and is adequate.  In addition 
to industry-standard analytical methods, additional analytical procedures were required to provide 
quality data on percentage-level phosphate and on REEs.  In the Authorôs opinion, the assay 
procedures are adequate for the style of mineralization that constitutes the Berlin Deposit. 

1.11 Data Verification 

Check samples taken from ¼ core by the Author from three intercepts yielded assay results that 
were comparable with the original reports assays.  Hence, in the opinion of the Author, the check 
sample assays support the integrity of the original sampling and assay procedures and this finding 
is consistent with that of Coffey Mining (2012) in which more extensive duplicate and check 
sampling was done. 

1.12 Mineral Processing and Metallurgical Test Work 

1.12.1 Beneficiation   

Sensor-based sorting is a technology that has been widely applied to various mineral deposits in 
the last decade, and this may have application to beneficiating mineralized material from the 
Berlin deposit.  Further test work on flotation is also under consideration.  The main aim of 
beneficiation work would be to reduce the calcite content of the mineralized material prior to 
leaching. 

1.12.2 Leaching  

While the acidic ferric sulphate leach is highly effective for uranium, phosphate, zinc and yttrium, 
it is less effective for vanadium, nickel, neodymium and molybdenum, which have significant 
contributions to the potential cash flow from the Project.  Studies are underway to identify means 
of increasing the recovery of the latter group of metals as a means of increasing potential cash 
flow.  Additional extractive test work is recommended for the Project as discussed in Section 18. 
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1.12.3 Recovery Methods  

Most of the recent metallurgical work has focused on recovery methods.  Membrane test work is 
in progress with initial results showing good recovery (>98.6%) of the value metals with phosphate 
recovery much lower at 63% to 70%.  A synthetic pregnant leach solution (ñPLSò) was tested in 
two scenarios: a single stage membrane system resulted in the value commodities being strongly 
concentrated into only 12% of the original volume of the PLS, while the two-stage membrane 
system resulted in the commodities being concentrated in 18% of the original PLS.  This 
concentration of value commodities into a small volume of the PLS implies a reduction in the size 
of the downstream processing plant by between 82% and 88%; the flow rate would decrease from 
the 180 cubic metres per hour (ñm3/hò) as designed in the PEA (Tenova, 2013), to between 22 to 
32m3/h with associated capital cost (ñcapexò) and opex savings.   

The next step is for membranes to be tested as the final component of a complete test that would 
include beneficiation, leaching and extraction of value commodities on mineralized material from 
core from drill holes from the Project.  This all-encompassing test would be the precursor to a bulk 
process test that would take several tonnes of material from site through the whole process from 
crushing, grinding, beneficiation, leaching and extraction of the value commodities.  The test work 
described in this paragraph is considered as a second phase that is contingent on the successful 
completion of the Phase 1 membrane test work and the additional beneficiation and leach tests 
described above and in Section 18. 

1.13 Adjacent Properties 

In 2012, U3O8 Corp. drilled 6,441m in 15 diamond drill holes along geological trend of the 
mineralized sedimentary unit to the north of the Property.  The stratigraphy of the adjacent area, 
along with the width of the mineralized zone and the grade of mineralization was similar in these 
wide-spaced exploration drill holes, to those within the resource area.  Since the annual 
concession fees have not been paid, those concessions are not in good standing and negotiations 
are underway with the Colombian authorities to cure that situation.  Since these negotiations are 
on-going, and there is no guarantee of a successful outcome, work done on these concessions 
is relegated to ñAdjacent Propertiesò.  

1.14 Interpretation and Conclusions 

The Property meets the criteria of a Tier 2 property in that: 

¶ The Company owns the mineral concession outright. 

¶ C$252,905 of Approved Expenditure has been made on the Property in the last three years, 
exceeding the required minimum of C$100,000 as stipulated in TSX Policy 1.1 (Table 1-3). 

¶ This Technical Report recommends a Phase 1 work program of C$975,000 (Table 1-4), 
C$590,000 would constitute ñApproved Expenditureò, that is compliant with the minimum 
requirement of C$200,000 stipulated in TSX Policy 1.1.  A Phase 2 work program of 
C$980,000, focused on testing the entire process flow sheet on a sample of mineralized 
material of several tonnes, is contingent on successful completion of the recommended 
Phase 1 work. 
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Table 1-3. Expenditure undertaken on the Berlin Project in 2021 and to the Effective Date. 

Expenditure on the Berlin Project 

Item 2021 
2022 to the 

Effective Date 

Remuneration $69,759 $69,760 

  
Contractors $69,759 $69,760 

Consultants $0 $0 

G&A in Colombia $0 $0 

Exploration: $51,620 $0 

  

Field work $51,620 $0 

Geochemistry $0 $0 

Geophysics $0 $0 

Drilling $0 $0 

Metallurgy & flowsheet optimization $93,889 $46,610 

  

Testing of beneficiation techniques $0 $0 

Optimization of leach process $0 $8,000 

Downstream processing - membrane test work - 
Phases 1 & 2 

$93,889 $38,610 

Environmental and local community engagement $0 $60,786 

Annual concession fees $0 $0 

Total $215,268 $177,156 

Total Approved Expenditure $145,509 $107,396 

 

Check sampling by the Author returned assays that are consistent with the mineralized intervals 
as recorded in the database.  In fact, the check assays, particularly assay method ICM90A, 
yielded generally higher grades for a large suite of elements when compared with the assays in 
the database.  Therefore, the check assays corroborate that the sample preparation and analytical 
procedure used on the Project were appropriate to the style of mineralization and are potentially 
somewhat conservative.  The check assays also support the integrity of the recorded data in the 
database.  The check sampling by the Author, therefore, support the adequacy of the sampling 
method and adequacy of the database reported by Coffey Mining (2012) and Tenova (2013). 

The resource established for the Berlin Deposit in 2012 (Coffey Mining) and 2013 (Tenova) was 
based on 82 holes for 18,522m.  93% of the resource is in the Indicated category, with the 
remainder in the Inferred category.  However, given the consistency of grade, contained 
commodities and predictable stratigraphic level at which the mineralization is located, it is likely 
that the criteria for resource classification may be relaxed from that applied in the current resource 
estimate when infill drilling is undertaken.   

The potential value-add from improvements to the process flow sheet far outweigh the importance 
of upgrading the resource to include the Measured and Indicated categories at this stage of the 
Projectôs development.   
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Table 1-4. Recommended budget for 12 months from the Effective Date. 

Budget for the Berlin Project 

Item   C$ 

Phase 1 

Remuneration   $270,000 

  
Contractors   $120,000 

Consultants   $150,000 

G&A in Colombia   $50,000 

Exploration:   $60,000 

  

Field work   $50,000 

Geochemistry   $10,000 

Geophysics   $0 

Drilling   $0 

Metallurgy:   $500,000 

  Step 2: membrane testing   $90,000 

  Step 3:     

    Testing of beneficiation techniques $50,000 

    Optimization of leach process $110,000 

    Downstream processing of the PLS  $100,000 

    Testing of recovery methods $150,000 

Environmental and local community engagement $30,000 

Annual concession fees $65,000 

Phase 1: Total   $975,000 

Phase 1: Approved Expenditure $590,000 

Phase 2 

  Testing of acetic acid manufacture $50,000 

  Further testing of recovery methods $180,000 

  Step 4: Processing of a bulk sample  $750,000 

Phase 2: Total   $980,000 

Total: Phases 1 & 2   $1,955,000 

 

The PEA (Tenova, 2013) estimated an IRR of 19% on the Project in Option B in which the 
mineralized material was not beneficiated.  The key areas in which the economics of the Project 
can be improved are: 

¶ Reducing acid consumption via beneficiation to reject low-value, acid-consuming calcite. 

¶ Improving the efficiency of leaching a broader spectrum of value commodities including 
nickel, vanadium, molybdenum and neodymium to the PLS.   

¶ Increasing the potential revenue stream through an increase in the recovery of a broader 
suite of REEs and potentially producing commodities that are specifically sought-after by 
the market such as ferro-phosphate for the LFP battery.  The existing PEA only includes 
estimated revenue from yttrium and neodymium of the REE suite.   
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Specific test work that should be conducted towards enhancing the process flow sheet are: 

¶ Beneficiation: sensor-based sorting and/or flotation as well as finding means of reducing 
the cost of acetic acid through local production and procurement of sugar cane, for example. 

¶ Optimizing the leach technique to extract the value commodities more efficiently. 

¶ Optimizing recovery methods through fuller testing of the identified membrane systems and 
proving the efficiency of extraction techniques such as ion exchange (ñIXò), solvent 
extraction (ñSXò), direct precipitation and evaporation. 

The membrane test work conducted to date suggests that the PLS could be separated into a low 
flow-rate stream containing the value metals in concentrated form, and a higher volume stream 
containing principally phosphoric acid.  This early separation of the PLS reduces the hydraulic 
capacity of the metals recovery circuits and potentially eliminates using the more costly solvent 
extraction (ñSXô) process to recover phosphoric acid as contemplated in the PEA (Tenova, 2013).   

Contingent on successful completion of Phase 1 metallurgical test work, Phase 2 would test the 
efficiency of an improved flow sheet and would provide detailed cost estimates that are essential 
to a robust, more advanced economic study.  Contingent on successful completion of the 
processing of a bulk sample, an updated PEA could confirm improved economics without having 
to incur the cost of additional drilling to upgrade the resource to the Measured and Indicated 
categories required for pre-feasibility study.   

1.15 Recommendations 

Advancement of the Berlin Project is budgeted at C$975,000, for Phase 1 work. C$590,000 of 
this budget qualifies as Approved Expenditures as defined in TSX Policy 1.1.   The main 
components of the Phase 1 work program are: 

¶ Completion of ñStep 2ò test work designed to confirm the efficiency of the selected 
membrane systems on a larger scale to provide estimates on opex and capex to provide 
the justification to continue with additional test work to improve efficiencies beyond the 
process flow sheet designed in the PEA (Tenova, 2013).  Completion of Step 2 is budgeted 
at C$90,000. 

¶ Step 3 test work is a ñdry-runò of the bulk sample test envisaged as Step 4 in Phase 2 work.  
Step 3 would provide data appropriate for PEA-level opex and capex estimates. Work would 
have the following objectives: 

- Improve the efficiency of beneficiation, including sensor-based methods and 
additional flotation test work that builds on the prior partial success of flotation on 
mineralized material from Berlin.  The estimated budget for the beneficiation test work 
is C$50,000. 

- Improve the efficiency of extraction of value metals such as nickel, vanadium, 
molybdenum and neodymium into the PLS and on reducing acid consumption.  The 
budget for the leach test work is C$110,000. 

- Confirm the efficiency of the selected membrane system on the PLS derived from the 
optimized leach process used on mineralized material from the Deposit.  The budget 
is C$100,000 for this work. 
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- Optimize the downstream processing of the PLS to recover the most valuable suite of 
commodities to maximize the economics of the Project. For example, determine the 
technical and economic feasibility of producing ferro-phosphate for the battery 
industry.  The budget is C$150,000 for this work.   

¶ Community engagement should be initiated within the Project area and the associated area 
of influence.  This work is budgeted at C$30,000. 

¶ The annual concession fee, estimated at C$65,000 must be paid in order to keep the 
concessions in good standing. 

Phase 2 test work, which is contingent on completion of Phase 1, and upon positive results from 
Phase 1, should test the complete metallurgical process from crushing of the mineralized material, 
through beneficiation, leaching of the value commodities from the mineralized material into the 
PLS and subsequent extraction of the value commodities, from a bulk sample of several tonnes.  
In parallel with the processing of the bulk sample, test work should be undertaken on the feasibility 
of local acetic acid manufacture with the aim of reducing the cost of this reagent (budget 
C$50,000).  Additional work is likely to be required to refine recovery methods to the economically 
optimal suite of products (Budget C$180,000).  Hence, the total budget for Phase 2 is C$980,000.  

(The remainder of this page is left blank intentionally). 
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2 INTRODUCTION 

2.1 Scope of Work 

This Technical Report is written as an updated review of the Berlin Deposit (ñThe Depositò or ñThe 
Projectò) in Caldas Province, Colombia for U3O8 Corp. (ñU3O8 Corp.ò or ñthe Companyò), 
currently listed on the NEX platform of the TSX Venture Exchange (ñTSXVò), to bring the 
Company into compliance with TSXV listing requirements.   

This Report is a supplement to two key prior reports: 

A resource estimate for a broad suite of commodities contained within the Deposit including 
uranium, phosphate, nickel, vanadium, the rare earth elements (ñREEsò) neodymium and yttrium, 
as well as rhenium, zinc, molybdenum and silver by Coffey Mining, the effective date of which is 
March 2, 2012 (Coffey Mining, 2012).  

A subsequent preliminary economic assessment (ñPEAò) undertaken by Tenova Engineering Pty 
Ltd), (ñTenovaò), the effective date of which is January 18, 2013 (Tenova, 2013).  The PEA 
modelled two alternative flowsheets and generated basic economic information for each.   

The protracted bear market in uranium in the wake of the Fukushima event in March 2011, 
combined with the high capex modelled in the PEA, made it difficult to raise funds to advance the 
Deposit to resource expansion and pre-feasibility study.  The Company was unable to meet 
ongoing listing requirements for the TSX and OTCQB and was demoted to the NEX platform of 
the TSXV in February 2020.   

This technical report (ñTechnical Reportò or ñReportò) incorporates initial results of metallurgical 
test work undertaken subsequent to the completion of the PEA and that is ongoing at the Effective 
Date.  The test work is focused on the potential to use membrane technology to separate various 
commodities in the pregnant leach solution (ñPLSò) with the objective of lowering the estimated 
opex and capex.   

2.2 Qualifications and Experience 

This Technical Report was written by Mr. Jean Paul Pallier (the ñAuthorò).  Mr Pallier is a Qualified 
Person (ñQPò) as defined by National Instrument 43-101, Standards of Disclosure for Mineral 
Projects (ñNI 43-101ò) of the Canadian Securities Administrators through his EurGeol designation 
by the European Federation of Geologists.  Mr. Pallier has 27 years of experience in the resource 
industry and has extensive experience in uranium exploration.   

Mr. Pallier is an experienced exploration geologists who has worked in high-rainfall environments 
similar to the Berlin Project in Guyana for BRGM (1995-1996), French Guyana for ASARCO 
(1996-2001), IAMGOLD (2002-2004) and Golden Star Resources (2007-2008).  He conducted 
uranium exploration in Mongolia for Emeelt Mines in 2007 and for Aurania Resources Ltd. In 
Switzerland between 2009 and 2016. 

The Author visited the Project on January 19 and 20, 2022.   
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2.3 Conventions and Standards 

All units in this report are according to the International System of Units.  Currency values in 
Canadian Dollars are denoted by ñC$ò and US Dollars by ñUS$ò.  Acronyms and abbreviations 
used in this report are commonly used in the minerals industry and are listed with brief 
explanations in Appendix A.  

2.4 Independence 

In accordance with Section 1.5 of National Instrument 43-101, Standards of Disclosure for Mineral 
Projects of the Canadian Securities Administrators, the Author is independent of U3O8 Corp., and 
is not an insider, associate or affiliate of U3O8 Corp.  As per Exchange Policy requirement 
(Appendix 3F), the Author declares that he has had no prior involvement with the Berlin Project. 

(The rest of this page is left blank intentionally). 
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3 RELIANCE ON OTHER EXPERTS 

The Author is relying on the opinion on the title and legal status of the exploration concession that 
contains the Berlin Deposit as well as its standing in terms of environmental legislation provided 
by Mr. Hernando A. Escobar Isaza, independent Colombian counsel to U3O8 Corp.  The title 
opinion by Mr. Escobar is dated April 25, 2022. 

Mr. Escobar is based in Medellin, Colombia and is a partner with Escobar, Lorenzoni y Asociados, 
a law firm in good legal standing in Colombia and with extensive experience in the mineral 
resource sector. 

Mr. Escobar is independent of U3O8 Corp. 

(The rest of this page is left blank intentionally). 
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4 PROPERTY DESCRIPTION AND LOCATION  

4.1 Location and Size of the Mineral Property 

The Berlin Project area is located in central Colombia in the province of Caldas approximately 
80km northeast of the provincial capital, Manizales, and approximately 150km northeast of the 
national capital, Bogotá (Figure 4-1).  Berlin lies 225km by road from Manizales and 245km from 
Bogota. 

 

Figure 4-1. Map showing general location of the Berlin Project in Caldas Province, 
Central Colombia 

 

The mineral concession (reference number 664-17) on which the Berlin Deposit is located is 
approximately 7,305Ha in extent in the municipality of Samana, Caldas Province.  The location 
of the resource defined by Coffey Mining (2012) is shown relative to the concession boundaries 
in Figure 4-2.  

Details of the Gauss-Kruger and UTM coordinates of the corner points of the concession on which 
the mineral resource at Berlin lies, are listed in Table 4-1. UTM coordinates are in Zone 18 North 
and are in units of metres. 
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Figure 4-2. Location of the mineral resource that constitutes the Berlin Deposit relative to 
the northern limit of the Property. 

 

4.2 Nature of Mineral Property, Ownership and Tenure  

4.2.1 Property Ownership  

The laws relating to property ownership in Colombia are the same for foreign entities as they are 
for Colombian entities.  Foreign companies are required to constitute a branch, subsidiary or 
affiliate in Colombia before they may be granted a Concession Contract. In Colombia, exploration 
and exploitation of mineral resources are formalized by the execution of a concession contract 
(the ñConcession Contractò) with the national mining authority pursuant to the mining legislation 
Law N°685/2001. 

A Concession Contract for the Berlin Property was executed by Energentia Ltd. with the National 
Mining Authority on October 23, 2007 and duly registered on December 7, 2007.  Energentia Ltd. 
was a British Virgin Islands (ñBVIò) ï registered company 100% owned by Gaia Energy Inc. (ñGaia 
Ontarioò), an Ontario-registered subsidiary of Mega Uranium Ltd.  U3O8 Corp. purchased Gaia 
Ontario from Mega Uranium Ltd. on February 16, 2010.        
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Table 4-1. Corner points of the mineral properties that constitute the Berlin Project 
(Gauss-Kruger and UTM, Zone 18 North Coordinates). 

Concession Corner Point Gauss- Kruger UTM 

Northing Easting Northing Easting 

664-17 1 1,115,310 907,212 623,540 509,035 

2 1,115,310 904,000 623,535 505,835 

3 1,115,150 904,000 623,375 505,835 

4 1,115,150 902,060 623,372 503,886 

5 1,115,000 902,060 623,223 503,886 

6 1,115,000 902,070 623,223 503,896 

7 1,113,000 902,070 621,224 503,899 

8 1,113,000 902,000 621,223 503,830 

9 1,111,460 902,000 619,684 503,832 

10 1,111,920 900,210 620,141 502,042 

11 1,110,000 899,180 618,221 501,016 

12 1,110,000 899,230 618,221 501,066 

13 1,107,000 897,830 615,220 499,671 

14 1,107,000 897,000 615,219 498,842 

15 1,110,000 897,000 618,217 498,837 

16 1,115,000 897,000 623,215 498,829 

17 1,115,000 899,110 623,218 500,938 

18 1,115,310 899,110 623,528 500,937 

19 1,115,310 895,513 623,522 497,343 

20 1,106,763 895,513 614,980 497,356 

21 1,106,763 907,212 614,998 509,049 

 

On December 9, 2010 the name of Energentia Ltd. was changed to Gaia Energy Investments Ltd. 
(ñGaia BVIò).  The name of the Colombian branch was also changed to Gaia Energy Investments 
Ltd. Sucursal Colombia (ñGaia Colombiaò) (Figure 4-3).   

4.2.2 Property Tenure  

The National Mining Agency (ñANMò) is Colombiaôs mining authority (ñMining Authorityò).  It is a 
decentralized national entity, attached to the Ministry of Mines, that is also responsible for 
managing royalties and maintaining the national registry of concession contracts, and for granting 
and executing concession contracts. 

Concession Contract 664-17, on which the Berlin Deposit is located, was executed and registered 
under Law N°685/2001. The Berlin Concession Contract was granted for a 30-year term that 
would expire in 2037, whereupon an application could be made for an additional 30-year term.  

The exploration phase is granted for an initial three-year term, that can be extended for two years 
to a maximum of four times (for a total exploration period of 11 years).  The construction phase is 
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granted for an initial three-year period, extendable for a one-year term. The exploitation phase is 
granted for the remaining time such that the overall concession period does not exceed 30 years 
i.e. the initial exploitation phase is 30 years minus the exploration and construction periods.    

Since the exploration term of the concession expired in 2018, the Company has initiated a 
procedure whereby the exploration phase of the concession would be reset.  Under the terms of 
the cure, the total term of the concession would not be reset i.e. it would still expire in 2037, 
whereupon a 30-year extension can be applied for.  

 

Figure 4-3. Corporate structure through which the Berlin Project is held. 

4.2.3 Nature of the Mineral Property  

Concession Contracts for exploration convey the right to explore the defined areas for minerals.  
Surface rights are separate from rights conferred by the Concession Contract. The Concession 
Contract covering the Berlin Deposit does not imply any surface rights ï acquisition of surface 
rights must be negotiated directly with the landowners. The Company has not yet negotiated 
surface rights; that would be held over until completion of a pre-feasibility or feasibility study when 
more detailed work would have been done to define the location and characteristics of the 
required infrastructure. 

The rights of the Concession Contract can be assigned totally or partially to another party, subject 
to authorization by the Mining Authority.  

4.2.4 Requirements to Maintain the Concession Contract in Good Standing  

Concession Fees 

Annual concession fees during the exploration and construction phases are required to be paid 
to the State to maintain the Concession Contract in good standing. The approximate cost of 
maintaining the Berlin Property is US$65,000 per year. 
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Environmental Mining Insurance 

Within 10 days following the execution of a concession contract, an environmental mining 
insurance policy must be obtained by the concession-holder as a guarantee against non-
compliance with mining and environmental obligations.  Failure to meet these obligations may 
result in the levying of fines and the unilateral termination of the agreement by the Mining 
Authority. The insured value is calculated as follows for the different stages of a concession 
contract: 

¶ Exploration ï 5% of annual estimated work expenditures. 

¶ Construction ï 5% of the annual investment towards mine construction. 

¶ Exploitation ï 10% of the result of multiplying the estimated annual production by the price 
of the mineral being extracted, as determined by the Government. 

The insurance policy must be in full force and effect for three years beyond the life of the 
concession contract and is renewed annually as part of the fulfilment of obligations to maintain 
the concession contract in good standing. 

Budget and Work Program 

At the time an application is made, and when an extension to the exploration phase is granted, a 
budget and work program must be presented to the Mining Authorities. 

Reporting 

An annual report of activities on each Concession Contract must be submitted to the Mining 
Authority.  

Compliance with Environmental Standards 

Exploration is required to be carried out to standards of the mining and environmental authorities 
in Colombia. The provincial environmental agency, Corpocaldas, monitors environmental 
compliance and issues water permits as well as permits for trenching and drilling.  

4.3 Material Agreements and Encumbrances  

There are no back-in rights or other encumbrances on the Concession Contract that constitutes 
the Berlin Project. 

4.4 Royalties and Colombian Tax Regime  

4.4.1 Royalties  

The Colombian Government requires an NSR royalty that varies according to commodity as listed 
in Table 4-2.   
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Table 4-2. List of NSR on the mining of various commodities 

Commodity NSR  
(%) 

Uranium 10 

Vanadium, phosphorus, molybdenum, yttrium & rhenium   5 

Gold & silver 4 

Nickel 12 

Construction Materials (incl. gypsum) 1 

 

4.5 Environmental Liabilities 

Ground water started to flow from one of the three bore holes drilled at platforms 4 and 6, and 
Corpocaldas required that the holes drilled from those platforms be capped.  Capping is 
scheduled for completion in August, 2022. 

No further environmental liabilities on the Berlin Project are known to the Author at the Effective 
Date. There are no other known significant factors and risks that may affect access, title, or the 
right or ability to perform work on the Berlin Project. 

4.6 Permits Required to Conduct the Proposed Work 

An environmental license is required for the exploration stage.  However, all work must be done 
in accordance with mining and environmental standards issued by the Ministries of Environment 
and of Mines.  Corpocaldas then oversees the fulfillment of the environmental regulations on the 
Project.  Permits are required to fell trees for access, construction of drilling platforms, and for 
access to water sources.  

Permitting typically takes two to six months to process while the other drill-related permits typically 
take 2-3 months. Water from one permitted site can be used for various drill platforms in the 
vicinity. These permits will be applied for when the location of the drill platforms has been decided.  
Drilling is not included in the recommended work program.  

An Environmental Impact Study must be completed in order to obtain an environmental licence 
from Corpocaldas before mine construction may commence. 

4.7 Known Significant Factors and Risks  

The main risk to the Property is the inability of the Company to meet its annual obligations going 
forward.  Failure to meet the obligations may result in the State rescinding the Concession 
Contract.   

Social acceptance of the project by neighbouring communities is key to the success of a future 
mine, and this aspect of the Project needs to be carefully managed on a go-forward basis.  Despite 
the hiatus in exploration activity, in the Authorôs opinion, local community support for the Project 
is strong. 



 

 

 

Berlin, Colombia Technical Report  Page 32 of 111 

April 28, 2022 

 

4.8 Other Factors Related to the Mineral Property 

No other material risk factors are known to the Author at the Effective Date. 
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE 
AND PHYSIOGRAPHY 

5.1 Access 

The Berlin Project can be accessed by road from Bogotá, Manizales, Pereira, Medellin, or Ibague, 
all of which have commercial airports. The distance to the municipality of La Dorada, a port on 
the Magdalena River, is 170km from Bogotá and 180km from Ibague. From La Dorada, a 
secondary unpaved road leads 60km westwards to Berlin, passing through the municipality of 
Norcasia (Figure 5-1). 

 

Figure 5-1. Map showing the general location of the Berlin concession area in Caldas 
Province relative to local infrastructure. 

5.2 Topography, Elevation and Vegetation 

5.2.1 Vegetation  

The Berlin Deposit lies in a mountainous area in which remnants of the original rainforest are 
confined to the higher topographic areas and steep river and stream valleys.  Extensive clearing 
has been undertaken for agriculture and pasture (Figure 5-2). 
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Figure 5-2. Map showing vegetation type in the Berlin Project area. 

 

5.2.2 Physiography  

The Berlin Deposit lies in the eastern foothills of the Colombian Central Range that is 
characterized by steep topography between 850m and 1,300m amsl.  The foot of the mountain 
range lies approximately 10km east of Berlin where there is an abrupt change to the plain of the 
Magdalena River with savannah-style vegetation (Figure 5-3). 
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Figure 5-3. SRTM imagery showing the topographic relief in the area of the Berlin Project. 

 

5.3 Infrastructure, Population and Local Resources 

5.3.1 Population and Infrastructure  

Norcasia, 10km from Berlin, is the closest urban area to the Project, with a population of 
approximately 7,000 offering shops, a hospital and public transportation.   

The main socio-economic activity in the Project area is small-scale and subsistence agriculture 
and dairy.  There is no mining in the immediate area, so trained personnel would have to be hired 
elsewhere in Colombia, which has a deep source of experienced talent.  Rudimentary service 
providers in the area would need training to provide services required to required standards.   

The topography of the Berlin Project area is moderate with rolling hills and there are multiple 
suitable locations for a mine portal and there is sufficient flat land to accommodate a processing 
plant and associated infrastructure.   

The high rainfall, and the fact that the Project lies in the seismically active Andes, is a concern for 
the stability of tailings facilities.  The Option A mineral processing route would have all of the 
tailings pumped back underground as paste backfill.  If Option B, which was shown to be slightly 
more economically robust in the PEA (Tenova, 2013), is selected after the modifications to the 
process flow sheet that are currently being tested, the risk of failure of a tailings facility close to 
the proposed mine site is considered to be high.  Therefore, the PEA contemplated a tailings 
facility being located in the topographically flat area in the rain shadow of the cordillera.  There is 
ample flat land in a dry area that lies to the east of the proposed processing plant site (Figure 
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5-4).  This is an area of limited agricultural value and has the benefit of being underlain by granite 
what forms a stable footing.  The PEA planned for the tailings to gravitate to the storage facility 
through a 14km long pipeline. 

 

Figure 5-4. Proposed location of principal infrastructure for the Belin Project (Tenova, 
2013). 

 

The Magdalena River is navigable by barge from the town of La Dorada, 65km southeast of the 
Project area, to the port of Bocas de Ceniza - Barranquilla on the Caribbean coast (Figure 5-5). 
In addition, the railway line that links the town of La Dorada to the port town of Santa Marta on 
the Caribbean coast was reopened in 2018.  The railway linking La Dorada southeastwards to 
Bogota, and southwestwards to the port of Buenaventura on the Pacific coast, form part of the 
Master Railway Plan that was announced in November 2020, which aims to have the whole of 
Colombiaôs railway system in operation by 2030.  
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Figure 5-5. The Berlin Project in relation to Colombiaôs railway system 
(https://theglobalamericans.org/2021/12/colombia-is-finally-getting-on-the-trains-train/) 

 

5.3.2 Water Supply  

High rainfall and a rich tributary system guarantee high volumes of quality water.  The river system 
has been dammed to provide hydropower at La Miel, a hydroelectric dam located 1.5km south of 
Norcasia. 

5.3.3 Power Supply  

The energy consumed in the Berlin Project comes from the sub-station of Norcasia, which is 
distributed by the CHEC (Caldas Hydroelectric). The 395MW La Miel hydroelectric dam is located 
approximately 12km from the central part of the Project area. 

5.4 Climate and Operating Season 

The average temperature in the area of the Berlin Deposit is between 21° and 25°C, with the 
daytime temperature varying between 26°C and 29°C throughout the year (Figure 5-6), with 
average annual rainfall of 2,900 millimetres (ñmmò) per year (https://worldweatheronline.com). 

There are two peak rainfall periods: February-May and October-December (Figure 5-7).  These 
conditions allow for year-round operations. 

https://worldweatheronline.com/
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Figure 5-6. Monthly average daytime temperature at Norcasia (degrees Celsius).  
https://worldweatheronline.com 

 

 

Figure 5-7. Monthly average rainfall at Norcasia (millimetres).  
https://worldweatheronline.com 

 

https://worldweatheronline.com/
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6 HISTORY 

6.1 Prior Ownership 

Minatome, a French exploration company, which has now been incorporated into Orano, 
undertook exploration on mineral concessions that covered the Berlin Deposit between 1979 and 
1981.  Its work involved basic geological investigation followed by exploration drilling, initial 
metallurgical test work.  An estimation of a uranium resource was reported by Munos (1983).  The 
estimate is not compliant with National Instrument 43-101 (Standards of Disclosure for Mineral 
Projects), and therefore, should not be construed as a current mineral resource.  This non-
compliant estimate should not be relied upon and is included for historical context of the Project.  
Minatome is reported to have withdrawn from the Berlin area when the company was nationalized 
by the French government in 1981, which coincided with a slump in uranium prices. 

After Minatomeôs withdrawal from the project, the concessions reverted to the State. The United 
Nations Development Program (ñUNDPò) reviewed the technical work undertaken on the Project 
in 1982 and focused on the potential to recover uranium, molybdenum, vanadium, and phosphate.   

Energentia Resources Inc. (ñEnergentiaò), formerly KPS Ventures Ltd., entered into an agreement 
with Sociedad Kedahda SA, a subsidiary of AngloGold Ashanti, to acquire the 664-17 Concession 
Contract in 2007. Mega Uranium Ltd. (ñMegaò) purchased Energentia on May 1, 2008 and U3O8 
Corp. then purchased Mega Uraniumôs South American assets in a transaction that closed on 
April 10, 2010.  Among other assets, U3O8 Corp. purchased Energentia as a wholly owned 
subsidiary.  

6.2 Historical Exploration 

Uranium was identified in phosphatic strata in a regional radiometric prospecting program 
undertaken by the Colombian Instituto de Asuntos Nucleares (ñIANò) between 1977 and 1983. 
After Minatome obtained permission from IAN to explore the Berlin Project area, it identified a 
sedimentary unit near the base of the Cretaceous sequence as having significant uranium grade. 
Rock-chip sampling resulted in the identification of highly anomalous uranium values over the 
entire strike length of the synform in the Cretaceous sequence in the Berlin area (Coffey Mining, 
2012).   

Minatomeôs exploration concentrated on the southern 5km of the 10.5km long syncline. The 
consistency of uranium grades along strike led Minatome to excavate 20 trenches and three adits, 
the latter with the objective of confirming mineralization extended to fresh exposures beneath the 
weathered rock.  The location of the adits and trenches, and a summary of results, is provided in 
Coffey Mining, 2012.   

Minatome then drilled 11 bore holes from five widely spaced drill pads for a total of 2,136m in 
1980.  Nine of these drill holes are reported to have intersected anomalous uranium values. IAN 
is reported to have drilled six bore holes in the Berlin Project area in 1982 and 1983 and three of 
these holes are reported to have reached the target horizon and to have intersected grades similar 
to those reported by Minatome over similar true widths (SRK, 2006). 
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6.3 Exploration by U3O8 Corp. 

6.3.1 Responsibility for Exploration  

The prior technical reports (Coffey Mining, 2012 and Tenova, 2013) describe the exploration that 
has been undertaken on the Property by U3O8 Corp. through its wholly owned subsidiary Gaia 
Colombia.  The exploration work was carried out by employees and consultants to Gaia Colombia. 

6.3.2 Approach  

Due to the stratiform nature of the mineralization at Berlin, the principal objective was to define 
the extent and consistency of the known mineralized sedimentary layer through trenching and 
drilling.  Exploration by U3O8 Corp. commenced in April 2010. 

6.3.3 Trenching  

Mineralization was traced along trend by geological mapping augmented by detection of 
radioactivity measured with hand-held GR 135 spectrometers.  Twenty-nine trenches were 
excavated perpendicular to the strike of the mineralized unit within the Berlin Project (Figure 6-1).   

 

Figure 6-1. Geological map of the Berlin Project showing the location of trenches. 

 








































































































































