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1 SUMMARY 

1.1 Introduction 

Lithium Nevada LLC (ñLNò) is advancing the Thacker Pass Project in Humboldt County, Nevada, (hereafter 
referred to as ñthe Projectò), formerly known as the Lithium Nevada Project or Stage I of the Kings Valley 
Lithium Project. LN is a wholly-owned subsidiary of a joint venture between Lithium Americas Corp. (ñLACò), 
which has a 62% ownership, and General Motors Holdings LLC (ñGMò), which has a 38% ownership. The 
terms ñLNò and ñLACò are used throughout the report to denote the owners of the Project. 

The Property, defined in Section 1.2, encompasses the mineral claims that were formerly referred to as the 
Stage I area of the Kings Valley Lithium Project and includes lithium (Li) claystone mining at the Thacker 
Pass deposit. The Project is currently in the development stage with pre-construction activities well 
advanced. This Technical Report presents the results of a Feasibility Study evaluation of the Thacker Pass 
Project. 

SGS Canada Inc. was commissioned by LAC to prepare this National Instrument 43-101 ("NI 43-101") 
Technical Report (ñTechnical Reportò). In preparing this report, SGS relied upon input from LAC and 
information prepared by several qualified independent consulting groups particularly regarding geology, 
geological mapping, exploration, and resource estimation. See Section 2 for a full discussion of contributors 
to this study. 

The economic analysis is based on second quarter 2024 pricing for capital and operating costs. 

1.2 Property Location, Description and Ownership 

LAC currently has surface and mineral rights within the Thacker Pass Project and to the northwest of the 
Thacker Pass Project area in the Montana Mountains. The Thacker Pass Project area encompasses 
approximately 7,900 ha within the total LAC property of approximately 22,500 ha. The Thacker Pass Project 
is located in Humboldt County in northern Nevada, approximately 100 km north-northwest of Winnemucca, 
approximately 33 km west-northwest of Orovada, Nevada, and 33 km due south of the Oregon border. It is 
situated within 44 North (T44N), Range 34 East (R34E), and within portions of Sections 1 and 12; T44N, 
R35E within portions of Sections 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, and 17; and T44N, R36E, 
within portions of Sections 7, 8, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, and 29. 

A list of 2,694 unpatented mining claims (UM Claims) and 30 mill site claims owned or controlled by LAC 
in northern Humboldt County, Nevada, is presented in Table 4-1. These claims include the Thacker Pass 
Project area and are shown in Figure 4-2. In addition to these claims, LAC also owns 64.75 ha of private 
property in the Thacker Pass Project area. 

Chevron began an exploration program for uranium in the sediments located throughout the McDermitt 
Caldera in 1975 and added lithium to its assays in 1978 and 1979 after discovering anomalous 
concentrations of lithium associated with the caldera. From 1980 to 1987, Chevron began a drilling program 
that focused on lithium targets and conducted extensive metallurgical testing of the clays to determine the 
viability of lithium extraction. In 1991, Chevron sold its interest in the claims to Cyprus Gold Exploration 
Corporation who allowed the claims to lapse. Jim LaBret, one of Cyprus Gold Exploration Corporation claim 
owner, leased his claims in 2005 to WEDC. In 2007, WEDC leased the mining claims to WLC for the 
purpose of lithium exploration and exploitation. WLC changed its name to Lithium Americas Corp. in 2016. 
Section 6 of this Technical Report further describes the history of the Project in further details.  

No prior commercial lithium production has occurred on the Property.  



NI 43-101 Technical Report ï Thacker Pass Project, Humboldt County, Nevada, USA       Page 11 
    

SGS Geological Services 

1.3 Geology 

The Project is located within an extinct 40x30 km supervolcano named McDermitt Caldera, which was 
formed approximately 16.3 million years ago (Ma) as part of a hotspot currently underneath the Yellowstone 
Plateau. Following an initial eruption and concurrent collapse of the McDermitt Caldera, a large lake formed 
in the caldera basin. This lake water was extremely enriched in lithium and resulted in the accumulation of 
lithium-rich clays. 

Late volcanic activity uplifted the caldera, draining the lake and bringing the lithium-rich moat sediments to 
the surface resulting in the near-surface lithium deposit which is the subject of the Project. 

The Thacker Pass deposit sits sub-horizontally beneath a thin alluvial cover and is partially exposed at the 
surface. The sedimentary section consists of alternating layers of claystone and volcanic ash. Basaltic lavas 
occur intermittently within the sedimentary sequence. The moat sedimentary section at the Project site 
overlies the indurated intra-caldera Tuff of Long Ridge. A zone of silicified sedimentary rock, the Hot Pond 
Zone (HPZ), occurs at the base of the sedimentary section above the Tuff of Long Ridge. 

Clay in the Thacker Pass deposit includes two distinct types of clay mineral, smectite and illite. Smectite 
clay occurs at relatively shallow depths in the deposit and contain roughly 2,000 ï 4,000 parts per million 
(ppm) lithium. Higher lithium contents (commonly 4,000 ppm lithium or greater) are typical for illite clay 
which occurs at relatively moderate to deep depths and contain values approaching 9,000 ppm lithium in 
terms of whole-rock assay. 

1.4 Deposit Types 

Lithium enrichment (greater than 1,000 ppm) in the Thacker Pass deposit and deposits of the Montana 
Mountains occur throughout the caldera lake sedimentary sequence above the intra-caldera Tuff of Long 
Ridge. The exact cause for the lithium enrichment in the caldera lake sediments is still up for debate. The 
presence of sedimentary carbonate minerals and magnesium-smectite (hectorite) throughout the lake 
indicates that the clays formed in a basic, alkaline, closed hydrologic system.  

It is likely that two primary mechanisms play a role in the genesis of the Thacker Pass deposit: (1) 
neoformation of smectite in a closed lake, rich in lithium due to the leaching of nearby and underlying 
volcanic glass (Benson et al., 2017b); and (2) alteration of a portion of the smectite-bearing clays to illite 
during intracaldera hydrothermal alteration associated with the uplift of the Montana Mountains. 

Caldera lake sediments of the McDermitt Caldera contain elevated lithium concentrations compared to 
other sedimentary basins. Exploration results support the proposed model and have advanced the 
understanding of the geology of the Thacker Pass deposit. 

1.5 Exploration 

Exploration programs have been carried out in the McDermitt Caldera since 1975, including the drilling 
campaigns identified in Section 1.6. A collar survey was completed by LAC for the 2007-2008 drilling 
program using a Trimble GPS (Global Positioning System). The topographic surface of the Project area 
was mapped by aerial photography dated July 6, 2010, by MXS, Inc. for LAC using Trimble equipment for 
ground control. In addition to drilling in 2017, LAC conducted five seismic survey lines along a series of 
historical drill holes to test the survey methodôs accuracy and resolution in identifying clay interfaces. 

A geophysical investigation of the subsurface materials was performed in 2023 using Electrical Resistivity 
Tomography (ERT) and Towed Transient Electromagnetic (tTEM) survey methods to map the basalt, 
alluvium, basement depth, delineate potential faults and differentiate between illite and smectite clays. 
Further regional mapping of the Caldera has been conducted by the Nevada Bureau of Mines and used to 
outline the caldera moat sediments. Further work was undertaken with federal labs and universities to refine 
the geology and improve the genetic model of the Thacker Pass deposit.  
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1.6 Drilling 

The Thacker Pass deposit area has been explored for minerals since the 1970s by different companies and 
drilling campaigns. Table 1-1 categorizes the different drilling campaigns of LAC, including the number of 
holes drilled, and type of drilling utilized. Drilling methods were compared to test for sample bias, using core 
drilling as the standard. Rotary, sonic, and reverse circulation drilling all showed slight sample biases when 
compared to core drilling. Only HQ core holes were used for resource modeling to minimize the chance of 
sample bias. The drilling techniques, core recovery, and sample collection procedures provided results that 
are suitable for use in resource estimation. There are no drilling, sample, or recovery factors that materially 
impact the accuracy and reliability of results. The data is adequate for use in resource estimation.  

Table 1-1 LAC Drill Holes Provided in Current Database for the Thacker Pass Deposit 

Drilling Campaign 
Number 
Drilled 

Type Hole IDs in Database 
Number used in 
Resource Model 

LAC 2007-2010 

230 HQ Core 
WLC-001 through WLC-037, 
WLC-040 through WLC-232 

227 

7 PQ Core WPQ-001 through WPQ-007 0 

5 HQ Core Li-001 through Li-005 0 

8 RC TP-001 through TP-008 0 

2 Sonic WSH-001 through WSH-002 0 

LAC 2017-2018 144 HQ Core LNC-001 through LNC-144 135 

LAC 2023 97 HQ Core LNC-145 through LNC-241 94 

Notes: Holes that were omitted were removed from the database due to proximity to other nearby holes which were deeper with more assays and more 
descriptive geological descriptions. 

1.7 Sample Preparation, Analyses and Security 

The drilled core was securely placed in core boxes and labelled at site. The boxes of drilled core were then 
transported to the secure LAC logging and sampling facility in Orovada, Nevada, where they were 
lithologically logged, photographed, cut, and sampled by LAC employees and contractors under LAC 
supervision. The samples were either picked up by ALS Global (ALS) by truck or delivered to ALS in Reno, 
Nevada by LAC employees. ALS is independent of LAC. 

Once at ALS, the samples were dried at a maximum temperature of 60ºC. The entire sample was then 
crushed with a jaw crusher to 90% passing a 10-mesh screen. LAC used ALS Globalôs standard ME-MS61 
analytical package for all of the samples collected which provides analytical results for 48 elements, 
including lithium. Certified analytical results were reported on the inductively coupled plasma mass 
spectrometer (ICP-MS) determinations. 

Blank samples were used to check for cross-contamination between samples at the lab. Standard samples 
consisting of a 3,000 ppm and 4,000 ppm grade lithium bearing claystone from the Project area and a 
commercial 1,000 ppm lithium standard were used to test the accuracy and precision of the analytical 
methods used at the lab. Duplicate samples are used to check the precision of the analytical methods of 
the lab and were taken every 30.5 m of core (i.e., they were collected downhole every 100 ft). 

1.8 Data Verification 

1.8.1 Mineral Resources 

Certified laboratory certificates of assays were provided in pdf (Adobe Acrobat Portable Document Format) 
as well as comma separated value (csv) formatted files for verification of the sample assays database. 
Sample names, certificate identifications, and run identifications were cross referenced with the laboratory 
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certificates and sample assay datasheet for spot checking and verification of data. No data anomalies were 
discovered during this check. 

Quality Assurance / Quality Control (QA/QC) methodology utilized by LAC and results of these checks were 
discussed between LAC geologists and Benson Chow, the QP responsible for Section 12 of the Technical 
Report.  

Geologic logs, Access databases, and Excel spreadsheets were provided to Benson Chow for cross 
validation with the Excel lithological description file. Spot checks between Excel lithological description 
sheets were performed against the source data with no inconsistencies found with the geologic unit 
descriptions. 

Verification of the block model was performed by the creation of a geostatistical model and the review of 
its various outputs. Histograms, simulation, and swath plots were created and analyzed to validate the 
accuracy of the block model.  

Based on the various reviews, validation exercises and remedies outlined above, the Mineral Resources 
QP concluded that the data is adequate for use for resource estimation. 

1.8.2 Mineral Reserves  

The Mineral Reserves QP reviewed the following as part of the mine planning, cost model, and Mineral 
Reserves data verification.  

Á Geotechnical: slope stability studies completed by BARR Engineering in 2019 and 2024 were 
reviewed. 

Á Mining Method: open-pit mining with blasting has been reviewed and assessed with geotechnical 
reports. 

Á Pit Optimization: multiple pass approach using escalated economic parameters from the 2022 
Technical Report. The final pit shell was verified to provide a positive economic value. This 
economic pit was further subdivided into six pit phases.  

Á Mine Design: ramp, bench, and face angle parameters were validated by geotechnical reports.  
Á Production Schedule: the production schedule was validated based on reasonability. 
Á Labor and Equipment: estimations for equipment sizes, capacity, availability, and utilization were 

reviewed for reasonability.  
Á Economic Model: model was reviewed and demonstrated economic viability for the Project. 
Á Facilities and Materials: facilities and materials located within the reserve pit boundary will be re-

located when access to those areas is required during mining.  

1.9 Metallurgical Testing 

Extensive metallurgical and process development testing has been performed both internally at LACôs 
Lithium Technical Development Center (ñLiTDCò) and externally with vendors and contract commercial 
research organizations. Data collected from test programs has been used for flowsheet development, 
various equipment selection, definition of operating parameters and development of process design criteria. 
The relevant metallurgical test data and results are summarized and discussed in Section 13. 

Metallurgical and process development test work was completed and optimized to recover lithium from ore 
and produce battery grade lithium carbonate. The ore samples used for all metallurgical testing were 
collected from material within the proposed mining pit at the Thacker Pass deposit. The samples spatially 
represent the ore body, with material collected from both undisturbed upper smectite horizons and uplifted 
faulted blocks that represent deeper illite horizons. The metallurgical performance and chemical processes 
contribute to lithium losses in the plant. Design criteria recoveries range from 74.6% to 86.8% and average 
80.6% based on ore mineralization and process chemistries. The five major areas contributing to lithium 
losses in the process plant include beneficiation, leaching and neutralization, countercurrent decantation 
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(CCD) and filtration circuit, magnesium and calcium removal (i.e., purification) and lithium carbonate 
production.  

Summary of test work from the key areas are listed below: 

Á Attrition Scrubbing: test work has demonstrated that attrition scrubbing is effective to liberate 
lithium containing clays from coarse gangue material. A two-stage scrubbing circuit is used for the 
process design. 

Á Classification: conventional hydrocyclones followed by hydraulic classifiers are used to separate 
clay from gangue mineralization. Coarse gangue mass is estimated to align with estimated pit ash 
content (approximately 42% of total mass). Based on bench tests and pilot scale testing, 
approximately 92% of lithium contained in Run-of-Mine (ROM) is projected to be recovered to the 
lithium bearing clay slurry at a separation size of approximately 75 µm. 

Á Solid-Liquid Separation (Thickening and Dewatering): clay slurry will be dewatered in two 
stages, a high-rate thickener to achieve approximately 25% to 35% solids by mass followed by 
decanter centrifuges to generate a discharge slurry of approximately 55% solids by mass. 

Á Leaching: an acid dose of 490 kilograms (kg) sulfuric acid per tonne leach feed solids provided 
the maximum amount of lithium extracted/unit acid from smectite and illite clay types.  

Á Neutralization: ground limestone and recycled solids from the magnesium precipitation circuit 
have proven effective to neutralize any residual acid in the leached slurry. Limestone reagent 
efficiency from nearby sources has been confirmed. 

Á Neutralized Slurry Filtration: solid/liquid separation of neutralized slurry is achieved in an eight-
stage CCD coupled with plate and frame filter press circuit. The filter cake is not washed. The 
filtrate recovered is directed back to the CCD circuit to wash the leached residue.  

Á Magnesium and Calcium Removal: tests have demonstrated that about 75% of magnesium in 
neutralized brine can be removed via crystallization, and the remainder is treated by addition of 
milk-of-lime in the magnesium precipitation circuit. Calcium is then removed by precipitation with 
sodium carbonate, and a final ion exchange (IX) step is used to polish the brine and bring divalent 
ions and boron concentrations down to trace levels. 

Á Lithium Carbonate Production: a three-stage circuit for lithium carbonate (Li2CO3) production is 
necessary to achieve battery-quality product. Crystals produced had little to no agglomerates 
present.  

Á Zero Liquid Discharge (ZLD) crystallization: it has been demonstrated that sodium and 
potassium are removed as sulfate salts in a ZLD crystallization system without crystallization of 
lithium sulfate. 

 
Refinement and further optimization of the process continues at the LiTDC. 

1.10 Mineral Resources and Reserves 

1.10.1 Mineral Resources 

The Mineral Resources estimate for the Thacker Pass deposit is summarized in Table 1-2. Mineral 
Resources have been classified per the CIM 2014 Definition Standards and estimated using the 2019 CIM 
Best Practice Guidelines. This mineral resource estimate uses a cutoff grade of 858 ppm lithium.  
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Table 1-2 Mineral Resources Estimate as of December 31 2024 

Classification 
Density 
(g/cc) 

Lithium 
(ppm) 

In Situ Dry (Million 
Metric Tonnes) 

In Situ LCE Dry (Million 
Metric Tonnes) 

Metallurgical 
Recovery (%) 

 Measured           

 Smectite 2  1.74  1,160  59.5  0.4  74% 

 Smectite 1  1.77  2,390  188.1  2.4  64% 

 Subtotal - Smectite  1.76  2,090  247.6  2.8  66% 

 Illite 3  1.86  2,980  74.2  1.2  84% 

 Illite 2  1.90  5,020  64.8  1.7  81% 

 Illite 1  1.81  2,510  174.2  2.3  83% 

 Subtotal - Illite  1.84  3,140  313.2  5.2  83% 

 Subtotal - Measured  1.81  2,680  560.8  8.0  76% 

 Indicated           

 Smectite 2  1.74  1,240  577.8  3.8  67% 

 Smectite 1  1.77  2,220  1,328.5  15.7  62% 

 Subtotal - Smectite  1.76  1,920  1,906.3  19.5  64% 

 Illite 3  1.86  2,970  197.4  3.1  84% 

 Illite 2  1.88  4,860  154.6  4.0  81% 

 Illite 1  1.80  1,930  966.9  9.9  81% 

 Subtotal - Illite  1.82  2,490  1,318.9  17.1  81% 

 Subtotal - Indicated  1.79  2,150  3,225.2  36.5  71% 

 Measured + Indicated            

 Smectite 2  1.74  1,230  637.3  4.2  68% 

 Smectite 1  1.77  2,240  1,516.6  18.1  62% 

 Subtotal - Smectite  1.76  1,940  2,153.8  22.2  64% 

 Illite 3  1.86  2,980  271.7  4.3  84% 

 Illite 2  1.89  4,900  219.4  5.7  81% 

 Illite 1  1.80  2,020  1,141.1  12.3  81% 

 Subtotal - Illite  1.82  2,620  1,632.2  22.3  82% 

 Subtotal - Measured + Indicated  1.79  2,230  3,786.0  44.5  72% 

 Inferred           

 Smectite 2  1.73  1,130  186.5  1.1  62% 

 Smectite 1  1.78  1,990  1,145.1  12.1  73% 

 Subtotal - Smectite  1.77  1,870  1,331.6  13.2  71% 

 Illite 3  1.87  2,970  108.1  1.7  84% 

 Illite 2  1.89  4,750  86.1  2.2  81% 

 Illite 1  1.80  1,830  455.7  4.4  80% 

 Subtotal - Illite  1.83  2,470  649.9  8.3  81% 

 Subtotal - Inferred  1.79  2,070  1,981.5  21.6  75% 

Notes: 

1. Mineral Resource Estimate has been prepared by Benson Chow, RM-SME. 
2. Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability.  
3. The Mineral Resource model has been generated using Imperial units. Metric tonnages shown in table are conversions from the Imperial 

Block Model. 
4. Mineral Resources are in situ and are reported inclusive of 1,056.7 million metric tonnes (Mt) of Mineral Reserves and 14.3 Mt of LCE 

(Section 15). 
5. Mineral Resources are reported using an economic break-even formula: ñOperating Cost per Resource Short Tonò/ñPrice per Recovered 

Short Ton Lithiumò * 10^6 = ppm Li Cutoff. ñOperating Cost per Resource Short Tonò = US$86.76, ñPrice per Recovered Short Ton Lithiumò 
is estimated: ñLithium Carbonate Equivalent (LCE) Priceò * 5.3228 *(1 ï ñRoyaltiesò) * ñMetallurgical Recoveryò. Variables are ñLCE Priceò = 
US$26,308/Short Ton ($29,000/tonne) Li2CO3, ñGRRò = 1.75% and ñMetallurgical Recoveryò = 73.5%. 

6. Presented at a cutoff grade of 858 ppm Li. and a maximum ash content of 85%. 
7. A mineral resource constraining pit shell has been derived from performing a pit optimization estimation using Vulcan software and the same 

economic inputs as what was used to calculate the cutoff grade.  
8. The conversion factor for lithium to LCE is 5.3228. 
9. Applied density for the mineralization is weighted in the block model based on clay and ash percentages in each block and the average 

density for each lithology (Section 14.1.6.4). 
10. Measured Mineral Resources are in blocks estimated using at least 3 drill holes and 10 samples where the closest sample during estimation 

is less than or equal to 900 ft. Indicated Mineral Resources are in blocks estimated using at least 2 drill holes and 10 samples where the 
closest sample during estimation is less than or equal to 1,500 ft. Inferred Mineral Resources are in blocks estimated using at least 2 drill 
holes and 9 samples where the closest sample during estimation is less than or equal to 2,500 ft. 

11. Tonnages and grades have been rounded to accuracy levels deemed appropriate by the QP. Summation errors due to rounding may exist. 
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12. Mineral Resources are presented on a 100% basis. LN owns the Project. Lithium Americas holds a 62% interest in LN and GM owns the 
remaining 38%. 

 

1.10.2 Mineral Reserves 

The Mineral Reserves estimate for the Thacker Pass deposit are based on an engineered pit shell 
developed from the December 31, 2024 Mineral Resources. The Mineral Reserves are a modified subset 
of the Measured and Indicated Mineral Resources. A variable cutoff grade of LCE recovered per tonne of 
leach ore feed to provide 40,000 LCE tonnes per plant. The mine plan resulted in an 85-year mine life with 
a ROM total plant feed of 1,056.7 million dry tonnes.  

Overall reserve ore and waste tonnages are modeled using Maptekôs geologic software package. Waste 
consists of various types of material, including basalt, volcanic ash, alluvium, and clay that does not meet 
the ore definition, or the cutoff grade described above. 

The classified Mineral Reserves are summarized in Table 1-3 for the 85-year pit. This estimate uses a 
maximum ash percent cutoff of 85% and a cutoff grade of 13.3 kg of LCE recovered per tonne of leach ore 
feed. For this analysis, Kevin Bahe, the QP responsible for Section 15 of the Technical Report, has 
assumed that there will be a 2.5% loss on the top and bottom of the ore zones (5% total) in an effort to 
clean the contact zones between domains. This analysis has not considered adding dilution into the mine 
plan due to the loss that is being applied. As the Thacker Pass deposit is further domained into smaller 
zones, Kevin Bahe recommends reevaluating the need for dilution to be applied to the contact zones.  
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Table 1-3 Mineral Reserves Estimate as of December 31, 2024 

Classification 
Density 
(g/cc) 

Lithium 
(ppm) 

ROM Dry (Million 
Metric Tonnes) 

ROM LCE Dry (Million 
Metric Tonnes) 

Metallurgical 
Recovery (%) 

 Proven           

 Smectite 2  1.71 1,110 0.5 0.0 73% 

 Smectite 1  1.77 2,460 17.7 0.2 66% 

 Subtotal - Smectite  1.77 2,420 18.2 0.2 66% 

 Illite 3  1.86 3,000 65.6 1.1 84% 

 Illite 2  1.9 5,020 58.8 1.6 81% 

 Illite 1  1.8 2,510 126.9 1.7 83% 

 Subtotal - Illite  1.84 3,230 251.3 4.3 82% 

 Subtotal - Proven  1.83 3,180 269.5 4.5 82% 

 Probable       0.0   

 Smectite 2  1.73 1,730 25.3 0.2 76% 

 Smectite 1  1.77 2,550 48.7 0.7 64% 

 Subtotal - Smectite  1.76 2,270 74.1 0.9 67% 

 Illite 3  1.85 3,110 102.0 1.7 83% 

 Illite 2  1.87 4,690 77.0 1.9 81% 

 Illite 1  1.78 1,840 534.0 5.2 80% 

 Subtotal - Illite  1.8 2,330 713.1 8.8 81% 

 Subtotal - Probable  1.8 2,320 787.1 9.7 80% 

 Proven + Probable       0.0   

 Smectite 2  1.73 1,720 25.8 0.2 76% 

 Smectite 1  1.77 2,530 66.4 0.9 64% 

 Subtotal - Smectite  1.76 2,300 92.2 1.1 67% 

 Illite 3  1.85 3,070 167.7 2.7 83% 

 Illite 2  1.88 4,830 135.9 3.5 81% 

 Illite 1  1.79 1,970 660.9 6.9 81% 

 Subtotal - Illite  1.81 2,560 964.4 13.2 82% 

 Total - Proven + Probable  1.81 2,540 1,056.7 14.3 80% 

Notes: 

1. Mineral Reserves Estimate has been prepared by Kevin Bahe, P.E.  
2. Mineral Reserves have been converted from measured and indicated Mineral Resources within the feasibility study and have demonstrated 

economic viability. 
3. Reserves presented in an optimized pit at an 85% maximum ash content, cutoff grade of 858 ppm Li, and an average cut-off factor of 13.3 kg 

of LCE recovered per tonne of leach ore tonne (ranged from 7.5-26 kg of LCE recovered per tonne of leach ore tonne).  
4. A sales price of $29,000 US$/tonne of Li2CO3 was utilized in the pit optimization resulting in the generation of the reserve pit shell in 2024. 

An overall slope of 27 degrees was applied. For bedrock material pit slope was set at 52 degrees. Mining and processing costs of $95.40 per 
tonne of ROM feed, a processing recovery factor based on the block model, and a GRR cost of 1.75% were additional inputs into the pit 
optimization. 

5. A LOM plan was developed based on equipment selection, equipment rates, labor rates, and plant feed and reagent parameters. All Mineral 
Reserves are within the LOM plan. The LOM plan is the basis for the economic assessment within the Technical Report, which is used to 
show the economic viability of the Mineral Reserves. 

6. Applied density for the ore is varied by clay type (Table 14-13 of Section 14). 
7. Lithium Carbonate Equivalent is based on in-situ LCE tonnes with a 95% mine recovery factor. 
8. Tonnages and grades have been rounded to accuracy levels deemed appropriate by the QP. Summation errors due to rounding may exist. 
9. The reference point at which the Mineral Reserves are defined is at the point where the ore is delivered to the run-of-mine feeder.  
10. Mineral Reserves are presented on a 100% basis. LN owns the Project. Lithium Americas holds a 62% interest in LN and GM owns the 

remaining 38%. 
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1.11 Mining Methods 

The mining method chosen for the 85-year life of mine will use hydraulic excavators loading a fleet of end 
dump trucks. The fleet will be used for all material excavation and haulage. The material hauled includes 
ore, waste, and coarse gangue. The coarse gangue is an oversized material removed after the ore is mixed 
with water. The excavators and trucks will increase in bucket size and bed size as phases are added, 

Mining and material handling will be contracted through Sawtooth Mining, LLC (Sawtooth), a subsidiary of 
NACCO Natural Resources Corporation (NACCO). A mine plan has been developed to maximize recovered 
lithium carbonate over the life of mine.  

The mine design and mine plan are based on the economic pit shell with four plants at a leach ore feed 
rate to provide 40,000 LCE tonnes per plant. The truck and excavation fleet will develop several offset 
benches to maintain a geotechnically stable highwall slope. The bench heights are designed to enable the 
mine to have multiple grades of ore exposed at any given time, allowing flexibility to deliver different types 
and grades of ore to be blended as needed to target a cutoff grade of a minimum of 7.5 kg of LCE recovered 
per tonne of leach ore feed and a maximum of 26 kg LCE recovered per tonne of leach ore feed.  

The annual production rate is based on varying ore feed rates determined by providing a higher economic 
return during the high capital intensity years of plant building and the availability of sulfuric acid for the 
leaching process. The following is a summary of the 85-year life of mine production: 

Á 7,722 million total wet tonnes mined which includes the following: 
o 1,219 million wet tonnes of recovered ore (95% ore recovery assumed) 

Á 958 million wet tonnes in situ ore to plant 

Á 261 million wet stockpiled ore tonnes to plant 

o 6,503 million wet tonnes of total waste (include growth media) 

Á 13.0 million wet tonnes of waste rehandle 
Á Strip ratio 5.3:1 (total waste : recovered ore) on a wet tonnage basis 
Á Pre-production period of four years.  
Á Mining approximately 14.3 Mt of LCE with 11.5 Mt of lithium carbonate recovered by the process 

plant. 
 

In the first four years, the mine waste will primarily be hauled to the out-of-pit waste storage area. After four 
years, some of the mine waste can be dumped back in-pit but will also continue to be hauled out of pit. Ore 
will be hauled to a run-of-mine stockpile located to the northwest of the process plant area. The attrition 
scrubber reject material will be hauled to the out-of-pit waste stockpile or back into the empty pit by year 20 
per the plan.  

1.12 Recovery Methods 

The current process flowsheet, material balance, and process design criteria for the Project are developed 
from metallurgical test work and a steady-state process model built in Aspen® Plus (Aspen) software. 
Design criteria, major equipment, reagent and utility consumptions, mine plan values, and overall recovery 
estimates used for lithium carbonate production forecasts provide the basis for the Project economic model. 
The process flow sheet consists of five key areas: beneficiation, leaching and neutralization, CCD and 
filtration circuit, magnesium and calcium removal (i.e., purification) and lithium carbonate production. In 
beneficiation, the lithium concentration of ore is upgraded with the rejection of coarse gangue and retention 
of clay ore. The upgraded ore slurry is then processed in a leach circuit using sulfuric acid to extract the 
lithium from the lithium-bearing clay. The lithium-bearing solution is then purified primarily by using 
crystallizers and precipitation reagents to produce battery grade lithium carbonate. Leach residue is 
washed, filtered, and stacked in a tailing facility along with various salts generated in the process. 
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Waste products include coarse gangue from beneficiation, neutralized leach residue filter cake, magnesium 
sulfate salts, and sodium/potassium sulfate salts. The filter cake and salts will be stacked in the clay tailings 
filter stack (ñCTFSò) facility with coarse gangue placed in a dedicated facility and used as open pit backfill.  

Recovery of lithium carbonate equivalent from ore mined and processed in this plan, to produce lithium 
carbonate, ranges from 75.2% to 83.7%. The weighted average recovery of lithium carbonate from lithium 
carbonate equivalent mined for the first 25 years and the 85-year life-of-mine plan is 82.1% and 80.4% 
respectively. The recovery ranges are realized from an average mined lithium grade of 2,538 ppm contained 
within an ore blend consisting of 96.6% illite and 3.4% smectite.  

1.13 Infrastructure 

The mining and Processing Plant operations are located within the McDermitt Caldera in northwest Nevada. 
Raw water is sourced via aquifer-fed wells seven miles east of the processing plant. See the overall site 
general arrangement in Figure 1-1. The Project is planned to be constructed in five capital expansion 
phases over 13 years from the start of first production to support the life of mine production and operating 
plans. Phases 1 through 4 will be spaced 4 years apart with Phase 5 beginning at the same time as Phase 
4. Each Phase will support lithium carbonate production as discussed in Section 17. Major circuits planned 
to be constructed for each phase are shown in Table 1-4. 

Table 1-4 Circuit Expansions by Phase  

 Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 

Acid Plant Capacity (t/d H2SO4) 2,250 2,250 2,250 2,250 3,000 

Nominal Design LCE Production (t/y) 40,000 40,000 40,000 40,000 n/a 

Beneficiation V V V V V 

Leaching, Neutralization & CCD V V V V V 

Magnesium and Calcium Removal V V V V Partial 

Lithium Carbonate Production V V V V n/a 

Note that in Phase 5, a new Li2CO3 production circuit is not required as there will be excess capacity in 
those circuits belonging to Phases 1-4. Phase 5 will feed brine to supplement Phases 1-4. 

LAC commenced construction on the Thacker Pass Project in early 2023. Construction activities included 
a water supply system from the Quinn well area including two completed production wells, a pumping 
system to supply construction water, the primary raw water pipe line to support construction, Phase 1 and 
Phase 2 water demand, and a construction water pond to provide fresh water for construction activities. 
Plant pad earthwork construction also started along with the installation of construction offices, fuel storage, 
site entrances, among other basic site improvements in preparation for the overall execution of the Phase 
1 Project.  

A direct rail line to the Thacker Pass Project is included during the Phase 4 expansion. This rail system will 
allow for raw materials to be delivered directly to the Project and will reduce over-highway trucking. 

At approximately 4 years and 40 years into the Project a portion of the SR293 and 115 kV transmission line 
will require relocation to allow for expansion of the CTFS initially and later for the open pit.
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Figure 1-1 Overall Site General Arrangement 
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1.13.1 Raw Materials 

Raw materials for the Project are to be delivered to the site by over highway trucks during Phase 1 to 3. 
Approximately 41 truckloads per day will make raw material deliveries and lithium carbonate product 
transportation to and from the site during Phase 1, with Phases 2 and 3 scaling to 85 and 127 trucks per 
day respectively. A local rail-to-truck transloading facility located in Winnemucca will allow for transfer of 
most of the bulk raw materials for delivery to the Project site during Phase 1, 2 and 3.  

A direct rail line is included during the Phase 4 expansion. This will facilitate most raw materials to be railed 
directly to the Project site and the transloading facility in Winnemucca is assumed to cease operations. For 
the remaining life of mine an anticipated 51 trucks per day are expected as most raw materials will be direct 
railed to the site. 

1.13.2 Sulfuric Acid Plants 

Phases 1, 2, 3 and 4 will each have a single sulfuric acid plant capable of producing a nominal 2,250 t/d 
(100 weight % H2SO4 basis) of sulfuric acid by the double contact, double absorption process. Liquid sulfur 
is delivered, offloaded and stored onsite by truck during Phases 1 through 3 and delivered by rail thereafter 
for Phases 4 and 5. The Phase 5 sulfuric acid plant will be capable of producing a nominal 3,000 t/d sulfuric 
acid. The sulfuric acid generated from each plant is stored and used in the process plant. The acid plants 
will also generate power for the processing plants. Additional power required will be purchased and 
delivered to site from the local power grid. 

1.13.3 Stockpiles 

Approximately 1,219.3 Mt of ore (wet) and 6,503.1 Mt of waste rock (wet) will be mined from the open pit 
over the LOM. In the initial years, the West and East Waste Rock Storage Facilities (WRSFs) will be 
constructed to store waste rock from the pit. Once the pit is established, concurrent backfill with waste rock 
and coarse gangue will be employed. Eventually, the pit footprint will extend to the West and East WRSFs 
at which point they will be excavated and placed back into the pit as pit backfill. 

Coarse gangue is produced in the classification stage of the mineral processing unit operation and is 
conveyed into the Coarse Gangue Stockpile (CGS) after going through a dewatering process. Initially, the 
coarse gangue material will be placed in the CGS located east of the open pit. The CGS is designed to 
store about 36.9 Mm3 (48.3 Mcy) of material. As described above for the WRSFs, once the pit is 
established, concurrent backfill with waste rock and coarse gangue will be employed. Eventually, the pit 
footprint will extend to the CGS at which point the coarse gangue will be excavated and placed back into 
the pit as pit backfill. 
 

1.13.4 Tailings 

A total quantity of 1.10 billion dry tonnes (1.12 billion cubic meters) of clay tailings plus salts require secure 
disposal on a lined facility. Clay Tailings Filter Stacks (CTFS 1 and CTFS 2) are designed to provide 
adequate storage over the life of mine. Phased expansions of these facilities are performed as needed over 
the life of mine. 

1.13.5 Power 

Total operating loads for Phase 1 through 4 is approximately 59 MW per phase and 44 MW for Phase 5. 
The total operating load is approximately 276 MW. Power will be generated at the sulfuric acid plants from 
the steam generated from excess heat during sulfuric acid production. The average power generation and 
import requirement is estimated to be 134 MW and 142 MW respectively with all phases operating. 
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Thacker Pass is located in the service territory of Harney Electric Cooperative (HEC). A 115 kilovolt (kV) 
line passes through the site and will be relocated outside of the open pit extents during mining operations. 
Since the Nevada power market is regulated, LAC will purchase all imported power from HEC. HEC 
infrastructure to support this import load will require upgrading and is included in the CAPEX presented. 
HEC is a full requirements customer of the Bonneville Power Administration (BPA). BPA wheels power to 
HEC through NV Energyôs transmission system. BPA has power available to sell and any constraints on 
existing transmission infrastructure to deliver the power to the HEC system are being evaluated by NV 
Energy. 

1.13.6 Water 

Phases 1, 2, and 3 water demand for mining and process operations is approximately 3.5 Mm3 (2,850 acre-
ft) per year per phase for a total of 10.6 Mm3 (8,550 acre-ft) per year respectively. To support Phases 4 and 
5 approximately 18.8 Mm3 (15,250 acre-ft) will be required. Water for Phases 1 and 2 will be supplied from 
two existing wells and raw water pipeline in the Quinn River Valley. LAC purchased and transferred the 
Phase 1 water rights to the water well location in 2023 and completed the pipeline installation to support 
Phase 1 and 2 demand. Phase 2 water rights have been partially secured. A well system and pipeline are 
included for Phase 3 and 4 with water being supplied from the four wells and two pipelines to support the 
LOM operations.  

1.14 Environmental Studies, Permitting and Social or Community Impacts 
 
The Project received all major environmental permits and licenses for Phase 1 and Phase 2. Federal, State, 
and local permitting for the additional phases and ultimate LOM operations are required. The costs for 
baseline studies and permitting activities to support the execution strategy for future Phases 3, 4 and 5 are 
included in the financial model for this report.  
 
Project operations will have a long-term positive impact to direct, indirect, and incidental local and regional 
economics and communities. Phase 1 will require total construction employment of approximately 2,000, 
including 1,800 skilled contractors, and operations will employ approximately 350 full time LN and Sawtooth 
employees. Future phases will see full time employees average near 1,100 personnel with additional jobs 
created in the local communities through ancillary and support services, such as transportation, 
maintenance, and supplies. 
 
Lithium Americas continues to be involved in the local communities and for nearly five years LAC has met 
regularly and collaborated with the communities of Orovada, Winnemucca, Kings River, Fort McDermitt and 
the Fort McDermitt Paiute and Shoshone Tribe to build relationships, share information, address concerns, 
and identify areas where the company could have a positive impact on the local communities as the Project 
advances. 

1.15 Market Studies and Contracts 

Pricing of lithium carbonate and lithium hydroxide corrected from an all-time high February 2023 of almost 
$80,000/t imported to China. These highs were disconnected from the production cost curve resulting in 
the development of very high-cost sources of lithium products including hard rock resources from new 
jurisdictions such as Africa. Recently pricing corrected to approximately $11,000/t, well below the cost of 
operation for lithium carbonate being produced, from market-purchased spodumene concentrate within 
China. The impact of this swing can be seen in the closure of spodumene and lepidolite assets in Canada, 
Australia and Africa and in the quarterly operating losses being reported by hard-rock based lithium 
carbonate producers.  

Despite swings in realized pricing for lithium carbonate and closures of low-quality resources and chemical 
production from purchased lithium carbonate, the Chinese demand for LCE has grown by 29% in 2023, 
and an estimated further 13% in 2024 to a total of 686,745 t LCE. This Chinese demand represents nearly 
70% of the 2024 forecasted total demand of lithium chemicals.  
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Consensus forecast demand is expected to grow to approximately 3,000,000 t LCE by 2030 to meet a 50% 
global electrification forecast by automotive manufacturers, governments and industry experts. (see Figure 
19-1) To roughly triple the global demand and supply of lithium chemicals will require a 20% per year annual 
growth rate. The 2030 forecasted demand is approximately three times the 2024 estimated actual use of 
LCE. 

The long term-forecast average price used in this study assumes that very high-cost operations will come 
back online to supply sudden increases in product that longer-term investments with potentially lower costs 
cannot immediately supply (Figure 19-2). Despite the rapid pricing changes that have occurred in recent 
history this report assumes a slowly rising price that incentivizes growth of supply to meet the 2030 
estimated demand (see Table 19-1). The incentive pricing is estimated by assuming new incremental 
tonnage being supplied in the low-to mid $20,000/t range allowing chemical conversion from purchased 
mineral concentrates.  

Lithium carbonate pricing history has shown to be disconnected from the cost of production and this report 
is taking a conservative approach that pricing will remain at current incentive pricing long term if the vision 
of 100% electric vehicle penetration is to be realized. Incentive pricing is calculated based on justifying the 
capital investment required for a significant (40,000 t/y LCE basis) operation. Including the cost curve plus 
approximately $5,000/t required above the operating cost required estimates an incentive price of 
approximately $29,000/t LCE required. This study assumes a non-incentive price to be conservative. 

The pricing forecast for lithium carbonate is based on market research and is set at $24,000 US$/t beginning 
year 1 of production. A ±25% sensitivity evaluation of the set price is used to evaluate the Project sensitivity 
to price. 

1.16 Financial Model 

An economic analysis was carried out using a discounted cashflow (DCF) model, which was prepared by 
LAC with input from SGS, NewFields, Sawtooth, Bechtel, and EXP U.S. Services Inc. (EXP). The final 
financial model used to generate results presented in this report was audited and managed by SGS, with 
reliance on third party experts for individual components. Annual cashflow projections were estimated for 
eighty-five years based on the LOM plan, estimates of capital expenditures, production costs, taxes, 
royalties, and sales from lithium carbonate production. The only revenue stream is the sale of lithium 
carbonate. Inflation is not assumed in this model. 

Thacker Pass Project Phase 1 investments since the first quarter 2023 are included in the financial model 
and economic analysis and depreciated on a 7-year modified accelerated cost recovery system (MACRS) 
basis. 

Production profiles outlined in this Technical Report are limited to the LACôs Proven and Probable Mineral 
Reserves. The production and financial outcomes from these reserves are summarized in Table 1-5 to 
Table 1-8. A sensitivity analysis has shown the Project is more sensitive to the lithium carbonate selling 
price than either CAPEX or OPEX.
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Table 1-5 Production Scenario (85-Year LOM ï Base Case) 

Category Unit Value 

Operational Life years 85 

Mine and Process Plant Operational Life years 85 

Ore Reserve Life years 85 

Average annual EBITDA* $-B / yr 2.1 

After tax Net Present Value (ñNPVò) @ 8% discount rate $-B 8.7 

After tax Internal Rate of Return % 20.0 

*includes capital investments and pre-completion OPEX in years up to production. This is a non-GAAP 
financial measure. For more information, refer to Section 2.4 of this report.   

 

Table 1-6 Production Scenario ï (Years 1-25 of 85-Year LOM Case) 

Category Unit Value 

Operational Life years 25 

Mine and Process Plant Operational Life years 25 

Ore Reserve Life years 85 

Average annual EBITDA* $-B / yr 2.2 

After tax Net Present Value (ñNPVò) @ 8% discount rate $-B 5.9 

After tax Internal Rate of Return % 19.6 

*includes capital investments and pre-completion OPEX in years up to production. This is a non-GAAP 
financial measure. For more information, refer to Section 2.4 of this report.   

 

  



NI 43-101 Technical Report ï Thacker Pass Project, Humboldt County, Nevada, USA       Page 25 
    

SGS Geological Services 

Table 1-7 Lithium Carbonate Production (85 Year LOM ï Base Case) 

Item Unit Value 

Lithium Carbonate Plant Production 

Operational Life years 85 

Annual Lithium Carbonate Production - 85 years k-tonnes 135 

Metallurgical Recovery - 85 Years % 80.4 

Mine Production 

Ore Reserves Production Scenario years 85 

Annual LCE Mined - 85 years k-tonnes 168 

Table 1-8 Lithium Carbonate Production (Years 1-25 of 85-Year LOM Case)  

Item Unit Value 

Lithium Carbonate Plant Production 

Operational Life years 25 

Annual Lithium Carbonate Production - 25 years k-tonnes 125 

Metallurgical Recovery - 25 Years % 82.1 

Mine Production 

Ore Reserves Production Scenario years 25 

Annual LCE Mined - 25 years k-tonnes 152 

 

1.17 Capital and Operating Costs 

The capital cost estimate for the Project has been prepared by Bechtel, Sawtooth, EXP, NewFields, LAC, 
and third-party contractors in accordance with the scope of the Project. The capital cost estimate covers 
completed early works development, mine development, mining, the process plant expansions, the acid 
plant expansions, the transload facility, rail to the Project site, highway and powerline relocation, raw water 
wells and infrastructure, water rights acquisition, commissioning and all associated infrastructure required 
to allow for successful construction and operations. Development capital costs are as shown in   
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Table 1-9. 
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Table 1-9 Development Capital Cost Estimate Summary 

Description 
Ph1 

Costs 
(US$ M) 

Ph2 
Costs 

(US$ M) 

Ph3 
Costs 

(US$ M) 

Ph4/5 
Costs 

(US$ M) 

Additional 
LOM 

(US$ M) 

Total 
Life of 
Mine 

(US$ M) 

Responsible 

Mine        

Infrastructure 86 0 0 0 0 86 
Sawtooth/ 

SGS/ 
NewFields 

Facilities 2 0 0 0 0 2 Sawtooth 

Process Plant and 
Infrastructure 

       

Process and Acid 
Plants 

2,842 2,326 2,754 4,074 0 11,995 
Bechtel, 

EXP, LAC 

Infrastructure 
Relocation 

0 2 0 0 114 116 
LAC/SGS/ 
NewFields 

Rail to Project 0 0 0 241 0 241 CRS 

TOTAL 
DEVELOPMENT 

CAPITAL 
2,930 2,328 2,754 4,315 114 12,441  

Due to rounding, some totals may not correspond with the sum of the separate figures. 

Table 1-10 shows LOM sustaining capital costs for the Base Case where the Base Case represents the 
85-Year LOM. 

Project development capital cost estimates and sustaining capital costs estimates are prepared to a target 
accuracy of ±15% as per Association for the Advancement of Cost Engineering (AACE) Internationalôs 
Class 3 estimate. 

Table 1-10 85-Year LOM Sustaining Capital Estimate Summary (Base Case) 

Sustaining Capital (85 Year) 

Description  *LOM Costs (US$ M) Responsible 

Mine   

Equipment Capital 3,100 Sawtooth 

Supplies 169 Sawtooth 

Pit Development 27 Sawtooth 

Infrastructure 76 Sawtooth/SGS 

Facilities 56 Sawtooth/SGS 

Limestone Quarry 17 Sawtooth 

Mobile Equipment   

Plant Equipment Capital 93 LAC 

Process Plant and Infrastructure   

  Process Plant 763 LAC 

  Sulfuric Acid Plant 1,759 EXP 

Storage Facilities 603 Newfield's, Sawtooth 

3rd Party Capital Repayment** 259 LAC 

Total 6,921  
 

* Phase 2/3/4/5 capital costs are not included in sustaining costs  
**3rd Party capital repayment includes transload, mining, and limestone quarry repayments 
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Operating costs were developed by Sawtooth, LAC, EXP, and SGS. Annual operating costs are 
summarized by operating area: Mine, Lithium Process and Acid Plant, and General & Administrative (G&A). 
Operating costs in each area include labor, maintenance materials and supplies, raw materials, outside 
services, among others. Average operating costs at $8,039/tonne of lithium carbonate produced, or $1,086 
million per annum for 85 years (or $6,238/tonne of lithium carbonate produced and $779 million the first 25 
years). The process operating costs are based on Q1-Q4 2024 pricing. See Table 1-11 and Table 1-12. 

Table 1-11 Operating Cost Estimate Summary (85-Year LOM ï Base Case) 

Area 
Annual Average ($-

M) 
$/tonne Lithium Carbonate 

Product 
Percent of Total 

Mine 239 1,767 22% 

Lithium Processing and Acid Plant 804 5,946 74% 

General & Administrative 44 326 4% 

Total 1,086 8,039 100% 

Table 1-12 Operating Cost Estimate Summary (Years 1-25 of 85-Year LOM Case) 

Area 
Annual Average ($-

M) 
$/tonne Lithium Carbonate 

Product 
Percent of Total 

Mine 113 904 14% 

Lithium Processing and Acid Plant 626 5,013 80% 

General & Administrative 40 321 5% 

Total 779 6,238 100% 

 

1.18 Conclusions and Recommendations 

1.18.1 Conclusions 

Based upon analysis, interpretation and results of exploration, engineering, and environmental permitting 
carried out for the Project the following conclusions have been made: 

Á Mineral Resource Estimate: The mineralization is at surface and made up of a claystone and ash 
mix that can be free dug with minimal blasting while using conventional mining equipment. The 
Mineral Resource estimate was updated in 2024 to 560.8 Mt of Measured Resource averaging 
2,680 ppm Li for 8.0 Mt of lithium carbonate equivalent, 3,225.2 Mt of Indicated Resource averaging 
2,150 ppm Li for 36.5 Mt of lithium carbonate equivalent and 1,981.5 Mt of Inferred Resource 
averaging 2,070 ppm Li for 21.6 Mt lithium carbonate equivalent. This resulted in a 229% increase 
in tonnage and 246% more lithium carbonate equivalent when compared to the November 2, 2022 
Technical Report. A cutoff grade of 858 ppm Li and an open pit shell were used to constrain the 
resource estimate based on break even economics.  

Á Mineral Reserve Estimate: The Mineral Reserve estimate was estimated from an 85-year pit 
designed to satisfy ore delivery requirements. Mineral Reserves have been estimated with 269.5 
Mt of Proven Reserves with an average grade of 3,180 ppm Li for 4.5 Mt of lithium carbonate 
equivalent and 787.1 Mt of Probable Reserves with an average grade of 2,320 ppm Li for 9.7 Mt of 
lithium carbonate equivalent. The total tonnage mined for the 85-year pit is 1,056.7 Mt with an 
average grade of 2,540 ppm Li for 14.3 Mt of lithium carbonate equivalent 

Á Environmental Permits: All major permits and authorizations for Phase 1 have been achieved and 
there are no identified issues that would prevent LAC from achieving all permits and authorizations 
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required to complete construction and operation of the Phase 1 and Phase 2 based on the data 
that has been collected to date. LAC understands that additional permits are required for Phases 
3, 4 and 5 and understands the process and timing required to obtain these permits. 

Á Metallurgical Processes: Metallurgical processes have been engineered and optimized from pilot 
testing, bench scale testing, and modeling to produce lithium carbonate using conventional unit 
operations arranged in a novel flowsheet. Phases 1, 2, 3, and 4 production capacity are designed 
for a nominal 40,000 t/y each phase for a combined designed nominal capacity rate of 
approximately 160,000 t/y of lithium carbonate. Owing to a reduction in mining cut-off grade and 
resulting requirement for additional sulfuric acid, a fifth phase is added including mineral 
beneficiation through brine evaporation to produce brine to supplement the four purification stages 
from phases 1, 2, 3, and 4. Recovery of lithium during operations will fluctuate with varying ore 
mineralization and process chemistries. Illite ores recover better than smectite ores. The LOM 
lithium carbonate produced is 11.5 Mt from 14.3 Mt of LCE mined with an average recovery of 
80.4%. The LOM ore feed contains an average 96.6% illite at an overall feed grade of 2,538 ppm 
lithium.  

Á Infrastructure: Construction for the Phase 1 project started in 2023 and is expected to conclude in 
2027. Future phased expansions include the addition of four acid plants and supporting facilities to 
mine and process lithium bearing ore to produce lithium carbonate and stockpiles to store waste 
and tailings. 

Á Water and Power: Water rights and quantity required for construction and production during Phase 
1 is secured, in the amount of 3.5 Mm3 (2,850 acre-ft) per year. Future water rights will be required 
in the amount of 3.5 Mm3 for Phases 2 and 3 each with an additional 8.3 Mm3 required to support 
Phases 4 and 5 through the LOM. Power demand in MW for Phases 1, 2, 3, 4 is approximately 59 
and 44 for Phase 5.  

Á Capital Requirements: Capital costs are based primarily on Q2 2024 pricing. Total development 
capital spending life of mine is $12.4 billion. CAPEX spending for Phase 1 began in 2023 and will 
continue through 2027 when production begins with one acid plant, the necessary civil works and 
infrastructure to support Phase 1 production rates. Phase 1 will require $2.9 billion in capital, Phase 
2 will require $2.3 billion, Phase 3 will require $2.8 billion, Phase 4 and 5 will require $4.3 billion. 
$114 million in infrastructure improvements to roads and powerlines complements the development 
of the phases in years 39 and 40. Sustaining capital and mine capital repayment over the 85-year 
mine life totals $6.9 billion to support mining, process and acid plants, and storage facility 
expansions. 

Á Operating Costs: Cost inputs into the model are from Q1-Q4 2024. Since Phase 1 is in construction, 
at the time of writing, investments in the Project to date beginning in 2023 are amortized in the 
model. The average unit operating cost per tonne of lithium carbonate produced is expected to be 
$8,039 for the 85-year LOM (base case) and $6,238 for the 25-year case. 

Á Economic Results: Based on Q1-Q4 2024 capital and operating cost pricing, the economic analysis 
of the Project includes: 

o Production of 11.5 Mt of lithium carbonate over a 85-year period. 
o Initial capital requirement of $12.4 billion to construct Phases 1-5 over a seventeen-year 

period. 
o Initial capital of $2.9 billion to construction Phase 1 over a 5-year period 
o Average annual operating cost per tonne of lithium carbonate over an 85-year period of 

$8,039. 
o Average price per tonne of lithium carbonate over a 85-year period forecasted to be 

$24,000. 
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o Average annual EBITDA1 over a 85-year period estimated to be $2.1 billion. 
o Average annual sustaining capital over a 85-year period of $81.4 million. 
o Economic indicators for 85-year base case: $8.7 billion NPV, 20.0% IRR, undiscounted 

payback period of 8.7 years (on an after-tax basis with an 8% discount rate applied). 
o This is a non-GAAP financial measure. For more information, refer to Section 2.4 of this 

report. 

1.18.2 Recommendations 

Key recommendations include:  

Á Amend necessary permits as required with proposed modifications as they arise and where 
applicable.  

Á Continue to maintain engagement with local communities. 
Á Secure water rights in the amounts required for Phases 2, 3, 4 and 5.  
Á Initiate a material density and swell factor study and test on ore and waste materials as they are 

mined. 
Á A highwall slope analysis and a dump slope analysis should be performed for future open pits. 
Á Conduct additional hydrogeological investigations, groundwater characterization, surface water 

hydrology design, dewatering, depressurization design studies, and ground water level monitoring 
to support Phased development beyond Phase 2.  

Á Perform additional geotechnical studies and design updates within the areas of the future Phases 
3, 4 and 5 planned facilities including the CTFS and plant areas.  

Á The northern margins along the Montana Mountains should be drilled to further define the contact 
between the ore body and the mountains. 

Á The eastern boundaries of the Mineral Reserve pit should be drilled to better delineate the clay and 
basalt contact and to better correlate the various basalt flows. 

Á Additional drilling south of SR293 is recommended to better define the quality and types of clay.  
Á Density sampling and analysis should continue until there is enough data to accurately model the 

density variations. Develop a minimum ash percent to be applied in the resource block model. 
Á Geometallurgical testing is recommended in the southern basin to upgrade some of the Indicated 

Mineral Resources to Measured Mineral Resources.  
Á Condemnation drilling will need to be performed for infrastructure locations south of HWY 293. 
Á Perform metallurgical testing to further optimize production and reduce operating expenses where 

applicable in areas of solid liquid separation, acid leaching, neutralization, CCD and filtration, 
along with calcium and magnesium removal. 

Á Identify areas of suitable construction aggregate materials for future Phases construction use. 
Á Common and shared buildings required for each phase should be consolidated where appropriate. 
Á Evaluate and optimize future production wellsô location and depth to ensure adequate water supply 

for Phases 3, 4 and 5. 
Á Perform a SR293 relocation study in coordination with Nevada Department of Transportation prior 

to needing to relocate SR293. 
Á Perform a 115 kV powerline relocation study in coordination with Harney Electric prior to needing 

to relocate the powerline. 
Á Power upgrades outside of the Harney Electricôs territory that were outside of the scope for the 

study after Phase 1 are recommended to be understood in time to reserve transmission to support 
or amend the assumptions in this report. 

Á Acquire appropriate surface rights to support future Phases 3, 4 and 5 advancements. 

 
 
 
 
1This is a non-GAAP financial measure. For more information, refer to Section 2.4 of this report. 
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Á Evaluate the use of solar power energy to augment the STG onsite power generation and grid 
import power.
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2 INTRODUCTION 

This Technical Report was prepared at the request of Lithium Americas Corp., a company existing under 
the laws of British Columbia, Canada, trading under the symbol ñLACò on the Toronto Stock Exchange and 
the New York Stock Exchange with its corporate office at 3260 ï 666 Burrard Street, Vancouver, British 
Columbia, Canada, V6C 2X8. Work was carried out in cooperation with Lithium Nevada LLC, formerly 
known as ñLithium Nevada Corp.ò and ñWestern Lithium Corporationò, and currently a joint venture 
subsidiary of LAC (of which LAC holds a 62% interest). 

This document presents the results of the feasibility study evaluation of the Thacker Pass Project (ñthe 
Projectò) and focuses on the Thacker Pass deposit, formerly Stage I of the Kings Valley Project or Lithium 
Nevada Project. Excluded from this Technical Report are resource statements from the Montana Mountains 
deposit (formerly Stage II deposit of the Lithium Nevada Project), as LACôs focus is on developing a project 
of scale in Thacker Pass. The claims owned by LN that are north of the Thacker Pass Project in the Montana 
Mountains do not form part of this mineral project. 

This report was prepared in accordance with the rules stipulated by National Instrument 43-101 Standards 
of Disclosure for Mineral Projects (ñNI 43-101ò) and Form 43-101F1 applicable in mining issuers Canada. 
Mineral Resources and Mineral Reserves estimation is based on the Canadian Institute of Mining, 
Metallurgy and Petroleum (ñCIMò) 2019 Estimation of Mineral Resources and Mineral Reserves Best 
Practice Guidelines (2019 CIM Guidelines). Definitions of Mineral Resources and Mineral Reserves are as 
set out in the 2014 CIM Definition Standards for Mineral Resources and Mineral Reserves.  

The current Technical Report will be used by LAC in fulfillment of their continuing disclosure requirements 
under Canadian securities laws, including NI 43-101. This Technical Report is written in support of a 
feasibility study completed for LAC. 

2.1 Sources of Information 

SGS Canada Inc. (ñSGSò) was commissioned by LAC to prepare this Technical Report. In preparing this 
report, SGS relied upon input from LAC and information prepared by several qualified independent 
consulting groups particularly regarding regional geology, geological mapping, exploration, the lithium 
market and resource estimation. Through its subsidiary LN, LAC has contracted Sawtooth Mining, LLC 
(ñSawtoothò), a subsidiary of NACCO Natural Resources Corporation (ñNACCOò), which is a wholly owned 
subsidiary of NACCO Industries, Inc. (NYSE: NC), to provide mineral resource and mineral reserve 
estimation for this Technical Report. NACCO has reviewed and signed off on the work provided by 
Sawtooth. EXP U.S. Services Inc. (ñEXPò) reviewed the sulfuric acid plant and power plant. NewFields 
Mining Design & Technical Services (NewFields) contributed to work on environmental and tailings facilities. 
Bechtel Corporation is an Engineering, Construction, Procurement and Management firm contracted by LN 
to execute the capital projects for site improvements and the chemical plant construction as well as manage 
other site activities during the construction phase. 

Section 27 includes the reference documents that are part of the sources of information used in the 
preparation of this report. 

SGS, Sawtooth, NewFields, Bechtel and EXP are independent companies and not associates or affiliates 
of LAC or any associated company of LAC. Table 2-1 lists the Qualified Persons (QP) involved with 
authoring this report. Table 2-2 lists the sections each QP is responsible for. 

 



NI 43-101 Technical Report ï Thacker Pass Project, Humboldt County, Nevada, USA       Page 33 
    

SGS Geological Services 

Table 2-1 List of Qualified Persons, Professional Designations and Site Visit Dates 

Name of Qualified Person Designation Company Date of Site Visit 

William van Breugel P.Eng. SGS Canada Inc. - 

Johnny Canosa P.Eng. SGS Canada Inc. - 

Joseph M. Keane P.E. SGS Canada Inc. July 29 to August 1, 2024 

Benson Chow RM-SME Sawtooth 
November 8, 2018, September 
13 &14, 2022, August 15 &16, 
2023, and December 19, 2023 

Kevin Bahe P.E. Sawtooth 

August 12 & 13, 2019, July 25, 
2022, September 13 & 14, 2022, 
November 2022. 1-2 weeks per 

month since July 2023 to 
Present 

Paul Kaplan P.E. NewFields July 30, 2024 

Walter Mutler P. Eng. EXP U.S. Services Inc. November 2, 2022 

Table 2-2 Qualified Person Areas of Responsibility 

Section Section Name Qualified Person 
Description of 
Responsibility 

Subsections 

1 Summary All QPs - - 

2 Introduction All QPs - - 

3 
Reliance on other 

Experts 
All QPs - - 

4 
Property Description 

and Location 
Benson Chow  - - 

5 

Accessibility, 
Climate, Local 

Resources, 
Infrastructure and 

Physiography 

Benson Chow  - - 

6 History Benson Chow  - - 

7 
Geological Setting 
and Mineralization 

Benson Chow  - - 

8 Deposit Types Benson Chow - - 

9 Exploration Benson Chow - - 

10 Drilling Benson Chow - - 

11 
Sample Preparation, 

Analyses and 
Security 

Benson Chow - - 

12 Data Verification Benson Chow 

Site visit, drilling and 
analytical data 

verification and block 
model verification 

All of 12.2 to 12.6 
and parts of 12.1.1 

and 12.8 

  Kevin Bahe 
Site visit, mine 

design and LOM 
Plan verification 

All of 12.7 and parts 
of 12.1.1 and 12.8 

  Paul Kaplan Site visit 
All of 12.1.2 and 

parts of 12.8 

  Joseph Keane Site visit 
All of 12.1.3 and 

parts of 12.8 
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Section Section Name Qualified Person 
Description of 
Responsibility 

Subsections 

  Walter Mutler Site visit 
All of 12.1.4 and 

parts of 12.8 

13 
Mineral Processing 
and Metallurgical 

Testing 
Joseph M. Keane - - 

14 
Mineral Resource 

Estimates 
Benson Chow  - - 

15 
Mineral Reserve 

Estimates 
Kevin Bahe  - - 

16 Mining Methods Kevin Bahe  - - 

17 Recovery Methods Joseph M. Keane - - 

18 Project Infrastructure Johnny Canosa 

Access, water 
supply, site & 
process plant 
arrangement, 

Power supply 

 18.1 to 18.8, 
18.10.1-18.10.6, 

18.13, 18.14, 18.15  
and corresponding 
sections 1, 25 and 

26. 

   Walter Mutler 
Sulfuric acid 
production 

18.9 

   Paul Kaplan 
Waste rock and 
tailings disposal 

18.10.7, 18.11 and 
18.12 

19 
Market Studies and 

Contracts 
William van Breugel - - 

20 

Environmental 
Studies, Permitting 

and Social or 
Community Impact 

Paul Kaplan - - 

21 
Capital and 

Operating Costs 
William van Breugel 

Estimate Basis, 
Project Execution 

Plan, Project 
Organization, Project 
Execution, Process 
and infrastructure 

capital costs 

All of 21 except for 
21.1.4 and 21.2.3 

   Kevin Bahe Mine capital costs 

All of 21.1.4 and 
parts of 21.1.1, 

21.2.1, 21.2.2, and 
21.3.1 

  Paul Kaplan Closure costs All of 21.2.3 

   Walter Mutler 
Sulfuric acid plant 

costs 
Parts of 21.1.1, 

21.2.1, and 21.3.1 

22 Economic Analysis William van Breugel - - 

23 Adjacent Properties Benson Chow - - 

24 
Other Relevant Data 

and Information 
Kevin Bahe Limestone Quarry 24.1 

25 
Interpretation and 

Conclusions 
All QPs - - 

26 Recommendations All QPs - - 

27 References All QPs - - 

The Mineral Resource estimate is based on exploration drilling programs conducted in 2007 ï 2010, 
2017 ï 2018, and 2023. Prior versions of the Mineral Resource were reported in previously filed technical 
reports as shown in Table 2-3.  
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Table 2-3 Previously Filed Technical Reports 

Preparer Issuer Title Effective Date 

AMEC Western Lithium Corporation  
Kings Valley Lithium Project, Nevada 

USA NI 43-101 
June 1, 2008 

AMEC Western Lithium Corporation  
NI 43-101 Technical Report Kings 

Valley Lithium Nevada, USA 
December 15, 2008 

URS Western Lithium Corporation  

Kings Valley Project NI 43-101 
Technical Report Preliminary 

Assessment and Economic Evaluation 
Humboldt County, Nevada 

December 31, 2009 

GeoSystems Western Lithium Corporation  
NI 43-101 Technical Report Stage II 

(South Lens) Resource Estimate Kings 
Valley Project 

May 15, 2010 

Tetra Tech Western Lithium Corporation  
Preliminary Feasibility Study Kings 

Valley Lithium Project 
January 27, 2012 

Tetra Tech Western Lithium Corporation  
Updated NI 43-101 Technical Report 

Kings Valley Property Humboldt County, 
Nevada 

April 30, 2014 

SRK Lithium Americas Corporation 
Independent Technical Report for the 

Lithium Nevada Property, Nevada, USA 
May 31, 2016 

Advisian Lithium Americas Corporation 
Independent Technical Report for the 

Thacker Pass Project, Humboldt 
County, Nevada, USA 

February 15, 2018 

Advisian Lithium Americas Corporation 
Technical Report on the Pre-Feasibility 

Study for the Thacker Pass Project, 
Humboldt County, Nevada, USA 

August 1, 2018 

M3 Engineering Lithium Americas Corporation 
Feasibility Study NI 43-101 Technical 
Report for the Thacker Pass Project, 

Humboldt County, Nevada, USA 
November 2, 2022 

The current Mineral Resource has an effective date of December 31, 2024.  

2.2 Description of Personal Inspections 

Benson Chow visited LACôs Thacker Pass Project site on November 8, 2018 and September 13 and 14, 
2022, August 15th and 16th, and December 19th 2023. The purposes of the visits were to complete a QP 
data verification, site inspections, and independent verification of the lithium grades. No material changes 
to the exploration drilling or site conditions have occurred on site since the site visits. During the visit, 
Benson Chow completed the following tasks: 

Á Visited the Project location to better understand the local geomorphology and layout. 
Á Visited the active exploration drilling rig to observe the HQ core drilling, core handling, and core 

transportation. Additional conversations with the exploration geologists included detailed 
discussions regarding the core lithology being drilled. 

Á Visited the LAC core shed located near the Project site to review the core storage facility, core 
logging procedures, core splitting procedures, core scanning, and sample preparation procedures. 
While at the core shed, LACôs geologists were actively logging core and an LAC technician was 
splitting and scanning core. A general conversation about the QA/QC program was conducted with 
LACôs Senior Geologist. 

Á Visited the onsite meteorological station to review security, access and general conditions of the 
station.  

Á Observed bulk sampling of ore material to be used for testing at LACôs Lithium Technical 
Development Center from the 2022 bulk sampling program. 

Á Collected samples from the 2022 bulk sampling program for independent verification of the clay/ash 
lithium grades. 
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Á Verified drill hole collar locations and elevations.  
Á Toured the active pit and inspected the alluvium materials 
Á Visited LACôs Lithium Technical Development Center in Reno. 
Á Performed a laboratory audit of ALS Reno Laboratory where LAC sends samples for analytical 

testing preparations. 

Kevin Bahe visited LACôs Thacker Pass Project site on August 12-13, 2019, and on September 13-14, 
2022, to complete a QP data verification site inspection. Additionally, Kevin Bahe toured the pilot plant lab 
in Reno, NV on July 25, 2019, and LACôs Lithium Technical Development Center in Reno on September 
15, 2022. Lastly from July 2023 to present, Kevin Bahe has visited the site 1-2 weeks every month since 
July 2023 to present. No material changes to the mining location. During the visits, Kevin Bahe completed 
the following tasks: 

Á Kevin Bahe visited the Project location to better understand the general layout of the mining area, 
dump areas, and plant area.  

Á During the site visit Kevin Bahe observed BARR engineering drilling cores for the pit slope stability 
study. Drilling was being done in the initial pit development area. Kevin Bahe was able to inspect 
cores and see lithology. 

Á During the visit to LACôs pilot lab, Kevin Bahe observed ore processing steps through the 
development of clay cake. Kevin Bahe gained a better understanding of ore processing. 

Á Toured LACôs new Lithium Technical Development Center. 
Á Observed bulk sampling of ore material to be used for testing at LACôs Lithium Technical 

Development Center from the 2022 bulk sampling program. 
Á Assisted in the collection of samples from the 2022 bulk sampling program for independent 

verification of the clay/ash lithium grades. 
Á Visited the LAC core shed located near the Project site.  
Á Toured the ALS Reno laboratory where LAC sends samples for analytical testing procedures. 
Á Provided engineering support for Sawtoothôs heavy earthworks for LACôs process plant Pad site.  

 

Paul Kaplan visited the site several years ago and on July 30, 2024. Earthwork grading (early works) for 
the Phase 1 Process Facilities were observed and a general tour of the project site was completed. 

Joseph M. Keane, accompanied by Sam Yu (SGS team), visited the mine site on July 30, 2024 in the 
company of Josef Bilant and then visited the LAC Lithium Technical Development Center located in Reno, 
Nevada on July 31, 2024. Ryan Ravenelle explained the past history of the Lithium Technical Development 
Center and introduced the SGS visitors to the details of the pilot plant installation.  

Walter Mutler of EXP visited the site on November 2, 2022. The highlights of his visit were as follows: 

Á Visited the Project site to better understand the location of the sulfuric acid and STG power plants 
and their ancillaries for both Phase 1 and 2. 

Á Determined that, considering the timeline of the acid plant construction is an earlier activity, there 
should be a minimum obstruction during the construction of the SA1/Power Plant, as the work will 
be under green field and grassroots conditions. 

Á Some of his other findings included: 

o Due to soft clay native topsoil, compaction of the area inside Project battery limits and 
roads should be considered, particularly in high-traffic roads and where heavy lifting items 
will take place. 

o The road clearance between the finish road elevation and the powerlines should be 
confirmed before any oversize transportation, as all construction traffic must cross the 115 
kV high-voltage power line. 
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Á Visited LACôs Lithium Technical Development Center in Reno and observed the installation of the 
pilot plant upstream portion of the process (i.e., ore separation, scrubbing, and thickening). 

2.3 Units and Abbreviations 

All units used in this report are metric unless otherwise stated. Currency in this report is in United States 
Dollars (US$) unless otherwise specified. Table 2-4 lists the abbreviations for technical terms used 
throughout the text of this report. 

Table 2-4 Abbreviations and Acronyms 

Abbreviation/Acronym Description 

' feet, minutes (Longitude/Latitude) 

" inches, seconds (Longitude/Latitude) 

% percent 

< Less Than 

> Greater Than 

° Degrees of Arc 

°C Degrees Celsius 

°F Degrees Fahrenheit 

µm Micrometer (10-6 meter) 

3D Three-Dimensional 

AACE Association for the Advancement of Cost Engineering International 

AAL American Assay Laboratory 

ACOE U.S. Army Corps of Engineers  

ActLabs Activation Laboratories 

Ai Bond abrasion index 

ALS ALS Global 

amsl above mean sea level 

ARDML Acid Rock Drainage and Metal Leaching  

ARO Annual Reclamation Obligation 

ARPA Native American Graves Protection and Repatriation Act 

As Arsenic 

BAPC Bureau of Air Pollution Control Contacts 

BFW Boiler Feed Water 

BLM Bureau of Land Management 

BMRR Bureau of Mining Regulation and Reclamation 

BOOT Build Own Operate Transfer 

BPA Department of Energyôs Bonneville Power Administration 

BWi Bond ball mill work index 

CaCO3 calcium carbonate 

CaO Quicklime  

CAPEX Capital Expenditure or Capital Cost Estimate 

CCD Countercurrent Decantation 

CGS Coarse Gangue Stockpile 

Chevron Chevron USA 

CIM Canadian Institute of Mining, Metallurgy and Petroleum 

cm centimeters 

CO2 Carbon dioxide  

CoG cutoff grade 

CPE Corrugated Polyethylene Pipe 



NI 43-101 Technical Report ï Thacker Pass Project, Humboldt County, Nevada, USA       Page 38 
    

SGS Geological Services 

Abbreviation/Acronym Description 

Cs Caesium 

CTFS Clay Tailings Filter Stack (Tailings Storage Facility) 

CWi Bond impact work index 

CY cubic yard(s) 

DCDA Double Contact Double Absorption 

DCF discounted cash flow  

DCS Distributed Control System 

deg. C or oC Degrees Celsius 

DMS data management system 

DOE United States Department of Energy 

DOI Department of the Interior 

DTB draft tube baffle 

EA Environmental Assessment 

EBITDA Earnings Before Interest, Taxes, Depreciation and Amortization 

EDG EDG, Inc. 

EDR Engineering Design Report 

EIS Environmental Impact Statement 

EPC Engineering, Procurement, and Construction 

EPCM Engineering, Procurement, and Construction Management 

ESA Endangered Species Act 

ET evapotranspiration 

EXP EXP U.S. Services Inc.  

Fe2(SO4)3 Ferric sulfate  

FEDINC Florida Engineering and Design, Inc.  

FEIS Final Environmental Impact Statement 

FONSI Finding of No Significant Impact 

FRP Fiberglass Reinforced Polymer 

ft feet or foot 

G&A General & Administrative 

g/cm3 grams per cubic centimeter 

g/l or g/L grams per liter 

GMS Growth Media Stockpile 

gpm Gallon(s) per minute 

GPS Global Positioning System 

GRR Gross Revenue Royalty 

GWh/year gigawatt hours per year 

h hour 

H2S hydrogen sulfide  

H2SO4 sulfuric acid 

ha hectares 

HAP hazardous air pollutants 

Hazen Hazen Research 

HCT humidity cell test 

HDPE High Density Polyethylene 

HEC Harney Electric Cooperative  

HMI human machine interface 

HP horsepower 

HPTP Historic Properties Treatment Plan 
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Abbreviation/Acronym Description 

HPZ Hot Pond Zone 

HQ 
Standard ñQò wire line bit size. 96 mm outside hole diameter and 63.5 mm core 
diameter. 

HRS heat recovery systems 

Huber J. M. Huber Corporation 

Hz Hertz 

ICP Inductively Coupled Plasma Spectrometer 

ICP-AES Inductively Coupled Plasma Atomic Emission Spectroscopy  

ICP-MS Inductively Coupled Plasma Mass Spectroscopy 

in inch or inches 

IRR Internal Rate of Return 

ITAC Industrial TurnAround Corporation 

IX Ion Exchange 

K Potassium 

KCA Kappes Cassiday & Associates 

kg kilograms 

km kilometer 

kt thousand tonnes 

kV kilovolt 

kW kilowatt(s) 

kWh kilowatt hour(s) 

LAC Lithium Americas Corporation 

LCE Lithium Carbonate Equivalent 

LCT Lahontan cutthroat trout 

LFP Lithium Ferro Phosphate 

LIP Lithium Iron Phosphate 

LHCSL low hydraulic conductivity soil layer  

Li Lithium 

Li2CO3 Lithium carbonate 

LiHCO3 lithium bicarbonate  

LN Lithium Nevada LLC 

LOM Life of Mine  

M million 

m meter 

M3 M3 Engineering & Technology Corporation 

m3/h cubic meters per hour 

Ma million years ago 

MACRS Modified accelerated cost recovery system 

MCY million cubic yards 

mg/L milligrams per liter 

MgSO4 Magnesium sulfate  

Mining Act Mining Act of the United States of America 

MLLA Mineral Lands Leasing Act 

mm millimeters 

Mm3 million cubic meters 

Mo Molybdenum 

MOA Memorandum of Agreement 

MOL milk of lime 
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Abbreviation/Acronym Description 

MOU Memorandum of Understanding 

Mt million tonnes 

MV Megavolts 

MVR Mechanical Vapor Recompression 

MW megawatt 

MWh megawatt hour(s) 

MWMP Meteoric Water Mobility Procedure  

Na Sodium 

NAAQS National Ambient Air Quality Standards  

NACCO NACCO Natural Resources Corporation 

NDEP Nevada Division of Environmental Protection 

NDOT Nevada Department of Transportation 

NDOW State of Nevada Department of Wildlife 

NDWR Nevada Division of Water Resources 

NEPA National Environmental Policy Act 

NewFields NewFields Mining Design & Technical Services 

NFPA National Fire Protection Association 

NHPA National Historic Preservation Act  

NOI Notice of Intent 

NOx nitrogen oxides 

NPV Net Present Value 

NRV Nevada Reference Values 

OPEX Operational Expense or Operating Cost Estimate 

P&ID piping and instrumentation diagram 

PCS Plant Control System 

PDC Process Design Criteria 

PFS Pre-feasibility Study 

pH measure of acidity 

Ph1 Phase 1 

Ph2 Phase 2 

Ph3 Phase 3 

Ph4 Phase 4 

Ph5 Phase 5 

PoO Plan of Operation 

ppm parts per million 

PQ 
Standard ñQò wire line bit size. 122.6 mm outside hole diameter and 85 mm 
core diameter. 

PSD particle size distribution, Prevention of Significant Deterioration 

QA/QC Quality Assurance and Quality Control 

Qal Quaternary Alluvium 

QP Qualified Person 

Rb Rubidium 

RC Reverse Circulation 

RO reverse osmosis 

ROD Record of Decision 

ROM Run-of-Mine 

Sample ID Sample Tags 

SA1 Sulfuric Acid Plant #1 
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Abbreviation/Acronym Description 

Sawtooth Sawtooth Mining, LLC 

Sb Antimony 

SCR Selective Catalyst Reduction 

SHRIMP Sensitive High Resolution Ion Microprobe 

SO2 Sulfur dioxide  

SR293 State Route 293 

SRC Saskatchewan Research Council 

SRK SRK Consulting (U.S.), Inc. 

STG Steam Turbine Generator 

t Tonne (metric) 

t/a Tonnes per annum (metric) 

t/d Tonnes per day (metric) 

t/m3 Tonnes per cubic meter 

t/y Tonnes per year (metric) 

TDS total dissolved solids 

TIC total installed cost 

TLT Transload Terminal 

UCS unconfined compressive strength 

UM Unpatented Mining 

UPPR Union Pacific Railroad 

US EPA US Environmental Protection Agency 

US$ US Dollars 

US$/t United States Dollars per tonne 

USBM United States Bureau of Mines 

USEPA United States Environmental Protection Agency 

USFWS United States Department of the Interior Fish and Wildlife Service  

USG MODFLOW-USG (a water balance model) 

USGS United States Geological Survey 

UTM Universal Transverse Mercator 

WBS Work Breakdown Structure 

WEDC Western Energy Development Corporation 

WLC Western Lithium USA Corporation 

Wood Wood Canada Limited  

WPCP Water Pollution Control Permits 

WRSF Waste Rock Storage Facility 

wt.% percent by weight 

WWRSF West Waste Rock Storage Facility 

XRD X-Ray Diffraction 

YOY year-over-year 

ZLD Zero Liquid Discharge 

 

2.4 Non-GAAP Measures 

This report contains certain non-GAAP (Generally Accepted Accounting Principles) measures, including 
EBITDA. Such measures have non-standardized meaning under GAAP and may not be comparable to 
similar measures used by other issuers. Each of these measures used are intended to provide additional 
information to the user and should not be considered in isolation or as a substitute for measures prepared 
in accordance with IFRS. Non-IFRS financial measures used in this report are common to the industry. The 
prospective non-GAAP financial measures or ratios presented are not able to be reconciled to the nearest 
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comparable measure under IFRS and the equivalent historical non-GAAP financial measure for the 
prospective non-GAAP financial measure or ratio discussed herein are not available because the Project 
is not and has not been in production.  
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3 RELIANCE ON OTHER EXPERTS 

In cases where the study authors have relied on contributions from third parties, the conclusions and 
recommendations are exclusively those of the particular QP. The QPs have reviewed the information 
provided by third parties for which the results and opinions outlined in this Technical Report are dependent 
and have used all means necessary in their professional judgement to verify it and have no reasons to 
doubt its reliability and have determined it to be adequate for the purposes of this Technical Report. The 
QPs do not disclaim any responsibility for the information, conclusions, and estimates contained in this 
Technical Report. 

Information received from other experts has been reviewed for factual errors by the Qualified Persons. Any 
changes made as a result of these reviews did not involve any alteration to the conclusions made. Hence, 
the statements and opinions expressed in these documents are given in good faith and in the belief that 
such statements and opinions are not false and misleading at the date of these reports. These experts were 
relied upon for the following information:  

Á The Qualified Persons have relied on other experts for property ownership and mineral tenure. 
Regarding mineral tenure to the property set forth in Section 4.2, the QPs have relied entirely, and 
without independent investigation, on the title opinion of Richard Harris, an attorney with Harris & 
Thompson (now Harris, Thompson and Faillers), dated February 6, 2013. The title opinion was 
updated and supplemented by the updated title opinion of Mr. Harris, dated November 18, 2016. 
Thomas P. Erwin also issued a Mineral Status Report on May 18, 2020. 

Á The Qualified Persons have relied on Global Lithium LLC for assistance with the lithium price 
forecast. 
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4 PROPERTY DESCRIPTION AND LOCATION 

4.1 Property Description 

LAC currently has surface and mineral rights within the Thacker Pass Project and to the northwest of the 
Thacker Pass Project Area in the Montana Mountains. Figure 4-1 shows the total LAC Property area. Figure 
4-2 depicts the Thacker Pass Project area and the unpatented mining claims owned or controlled by LAC 
and property owned by LAC in northern Humboldt County, Nevada that are the focus of this Technical 
Report.  

The Thacker Pass Project area encompasses approximately 7,900 ha within the total LAC Property of 
approximately 22,500 ha. and lies within and is surrounded by public lands administered by the U.S. Bureau 
of Land Management (BLM). The Thacker Pass Project is located in Humboldt County in northern Nevada, 
approximately 100 km north-northwest of Winnemucca, about 33 km west-northwest of Orovada, Nevada 
and 33 km due south of the Oregon border. The area is sparsely populated and used primarily for ranching 
and farming. A total of 117 people live in Orovada, according to the 2020 US Census for Orovada CDP, 
Nevada. 

More specifically, the Thacker Pass Project is situated at the southern end of the McDermitt Caldera 
Complex in Township 44 North (T44N), Range 34 East (R34E), and within portions of Sections 1 and 12; 
T44N, R35E within portions of Sections 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, and 17; and T44N, 
R36E, within portions of Sections 7, 8, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, and 29. The Project area is 
located on the United States Geological Survey (USGS) Thacker Pass 7.5-minute quadrangle at an 
approximate elevation of 1,500 m. 
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Figure 4-1 Regional Location Map with LAC Property 
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Figure 4-2 Thacker Pass Project Map 
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4.2 Mineral Tenure 

A list of 2,694 unpatented mining claims (UM Claims) and 30 mill site claims owned or controlled by LAC 
in northern Humboldt County, Nevada, is presented in Table 4-1. These claims include the Thacker Pass 
Project area which are a subset of the Property and are shown in Figure 4-1 and Figure 4-2. In addition to 
these claims, LAC also owns 64.75 ha of private property in the Thacker Pass Project area. 

Table 4-1 Thacker Pass Project UM Claims Owned or Controlled by LAC 

Claim Name Claim Number NMC Number Claims  

BASIN 1-30 1170660-1170689 30 

BETA 1-51 894721-894771 51 

BLSE 1-18 105235961-105235978 18 

BPE 1-498 1018964-1019461 498 

BPE 499-531 1030193-1030225 33 

BPE 532 1049234 1 

CAMP 1-66 1191376-1191441 66 

CC Mill 1-5 1122041-1122045 5 

CC Mill 6-9 1130820-1130823 4 

CC Mill 10-12 1170690-1170692 3 

DELTA 1-14 919508-919521 14 

DPH 1-22 1147600-1147621 22 

ION 1-32 1164510-1164541 32 

ION 35-50 1164542-1164557 16 

ION 53-69 1164558-1164574 17 

ION 72-85 1164575-1164588 14 

ION 86 1164590 1 

ION 87 1164589 1 

ION 88 1164591 1 

ION 90-107 1164592-1164609 18 

ION 109-132 1164610-1164633 24 

ION 135-139 1164634-1164638 5 

ION 146-149 1164640-1164643 4 

ION 153-165 1164644-1164656 13 

ION 168-175 1164657-1164664 8 

ION 184-202 1164665-1164683 19 

ION 212-232 1164684-1164704 21 

ION 240-262 1164705-1164727 23 

ION 264-286 1164728-1164750 23 

ION 300-306 1164751-1164757 7 

LITH 1-461 900830-901290 461 

LITH 463 901292 1 

LITH 465 901294 1 

LITH 467 901296 1 
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Claim Name Claim Number NMC Number Claims  

LITH 469 901298 1 

LITH 471-473 901300-901302 3 

LITH 477 901306 1 

LITH 479 901308 1 

LITH 481 901310 1 

LITH 484 901313 1 

LITH 486 901315 1 

LITH 488 901317 1 

LITH 491-567 901320-901396 77 

LITH 586-677 901415-901506 92 

LITH 706-708 901535-901537 3 

LITH 713-732 901538-901557 20 

LITH 734-766 901558-901590 33 

LITH 785-1054 901609-901878 270 

Longhorn 2-3 1170694-1170695 2 

Longhorn 5-6 1170697-1170698 2 

MHC 1-14 1087803-1087816 14 

MHC 16-99 1087818-1087901 84 

OMEGA 1-124 950298-950421 124 

Moonlight 1 8001 1 

Moonlight 4 732426 1 

NEUTRON 31-45 919267-919281 15 

NEUTRON 76-105 919282-919311 30 

NEUTRON 166-189 919342-919365 24 

NEUTRON 190 894562 1 

NEUTRON 192 894564 1 

NEUTRON 194 894566 1 

NEUTRON 196-199 894568-894571 4 

NEUTRON 200-207 919366-919373 8 

NEUTRON 209-225 919375-919391 17 

NEUTRON 238-239 894610-894611 2 

NEUTRON 347 894719 1 

NEUTRON 353-366 900226-900239 14 

NEUTRON 379-402 900252-900275 24 

NEUTRON 427-450 900300-900323 24 

NEUTRON 475-498 900348-900371 24 

NEUTRON 523-546 900396-900419 24 

NEUTRON 555-574 900428-900447 20 

NEUTRON 579-585 900452-900458 7 

NEUTRON 586-627 982465-982506 42 

NEUTRON PLUS 1 1020688 1 
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Claim Name Claim Number NMC Number Claims  

NEUTRON PLUS 2 1087902 1 

NEUTRON R 25R-30R 1049235-1049240 6 

NEUTRON R 70R-75R 1049241-1049246 6 

NEUTRON R 160R-165R 1049247-1049252 6 

NEUTRON R 195R 1049253 1 

NEUTRON R 208R 1049254 1 

NEUTRON R 240R 1049255 1 

NEUTRON R 242R 1049256 1 

NEUTRON R 244R 1049257 1 

NEUTRON R 246R 1049258 1 

NEUTRON R 248R 1049259 1 

NEUTRON R 250R 1049260 1 

NEUTRON R 252R 1049261 1 

NEUTRON R 254R 1049262 1 

NEUTRON R 256R 1049263 1 

NEUTRON R 258R 1049264 1 

NEUTRON R 260R 1049265 1 

NEUTRON R 262R 1049266 1 

NEUTRON R 264R 1049267 1 

NEUTRON R 270R 1049268 1 

NEUTRON R 272R 1049269 1 

NEUTRON R 276R 1049270 1 

NEUTRON R 278R 1049271 1 

NEUTRON R 280R 1049272 1 

NEUTRON R 282R 1049273 1 

NEUTRON R 284R-288R 1049274-1049278 5 

NEUTRON R 348R 1029479 1 

PCD Mill 1-18 1020381-1020398 18 

PROTON 1-46 900530-900575 46 

RAD 1-121 937673-937793 121 

ROCK 1-20 1164758-1164777 20 

Further details on the history and ownership of the Thacker Pass Project, and the associated claims, are in 
Section 6. 

4.2.1 Unpatented Mining Claims and Surface Rights 

The underlying title to the Thacker Pass Project properties is held through a series of UM Claims. UM 
Claims provide the holder with the rights to all locatable minerals on the relevant property, which includes 
lithium. The rights include the ability to use the claims for prospecting, mining or processing operations, and 
uses reasonably incident thereto, along with the right to use so much of the surface as may be necessary 
for such purposes or for access to adjacent land. This interest in the UM Claims remains subject to the 
paramount title of the US federal government. The holder of a UM Claim maintains a perpetual entitlement 
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to the UM Claim, provided it meets the obligations for maintenance of the UM Claims as required by the 
Mining Act of the United States of America (the Mining Act) and associated regulations. 

At this time, the principal obligation imposed on the holders of UM Claims is to pay an annual maintenance 
fee, which represents payment in lieu of the assessment work required under the Mining Act. The annual 
fee of $200.00 per claim is payable to the BLM, Department of the Interior, Nevada, in addition to a fee of 
$12.00 per claim paid to the county recorder of the relevant county in Nevada where the UM Claim is 
located, along with associated administrative filings. All obligations for the Thacker Pass Project UM Claims 
in Nevada, including annual fees to the BLM and Humboldt County, have been fulfilled as of the effective 
date of the Technical Report. 

The holder of UM Claims maintains the right to extract and sell locatable minerals, which includes lithium, 
subject to regulatory approvals required under Federal, State and local law. In Nevada, such approvals and 
permits include approval of a plan of operations by the BLM and environmental approvals. The Mining Act 
also does not explicitly authorize the owner of a UM Claim to sell minerals that are leasable under the 
Mineral Lands Leasing Act of 1920, USA, as amended (the MLLA). At this time, the MLLA is not implicated 
because the only mineral contemplated for mining and processing at this time is lithium. 

4.3 Nature and Extent of Interest and Title 

The UM Claims provide LAC the exclusive rights to explore, develop, and mine or otherwise produce any 
and all lithium deposits discovered on the claims, subject to royalty payments. The claims include the 
entirety of the mineralized zones in Thacker Pass and the Montana Mountains (formerly Stages 1 to 
Stage 5). LN is the record owner of the UM Claims in the Thacker Pass Project area. The current Thacker 
Pass Project does not include the development of UM Claims in the Montana Mountains north of the Project. 

Legal access to the UM Claims is provided directly by State Route 293.  

4.4 Royalties, Rights and Payments 

In addition to the Uranium Royalty and those national, state and local fees identified in Section 4.2.1 of this 
report, the Thacker Pass Property is subject to a royalty applicable to lithium. The royalty was granted to 
MF2, LLC, a subsidiary of Orion Mine Fine Finance (Master) Fund I LP (f/k/a RK Mine Finance (Master) 
Fund II L.P.) in 2013. Orion subsequently transferred 60% of the royalty to Alnitak Holdings, LLC. The 
interest is a gross revenue royalty on the Thacker Pass Property in the amount of 8% of gross revenue until 
aggregate royalty payments equal $22 million have been paid, at which time the royalty will be reduced to 
4.0% of the gross revenue on all minerals mined, produced or otherwise recovered. LAC can at any time 
elect to reduce the rate of the royalty to 1.75% on notice and payment of $22 million to Orion. 

4.5 Environmental Liabilities 

LAC had reclamation obligations for a small hectorite clay mine located within the Project area. On 
November 1, 2023, NDEP-BMRR approved the request to terminate the Clay Mine Project and on 
November 13, 2023, the BLM issued a decision to terminate the Clay Mine Project. The reclamation cost 
for the Clay Mine Project was incorporated into the Thacker Pass Project. Financial assurance of $13.7 
million for the initial Thacker Pass Project work plan was placed with the BLM in February, 2023. LAC plans 
to place additional financial assurance to account for reclamation obligations of Phase 1 of the Thacker 
Pass Project by early 2025. The bond would be increased before moving into Phase 2 or other future 
phases of the Project. 

LACôs other environmental liabilities from existing mineral exploration campaigns in the vicinity of the 
Project area have a reclamation obligation totaling approximately $176,591. LAC currently holds a $1.7 
million reclamation bond with the BLM Nevada State Office to cover reclamation costs for other existing 
mineral exploration campaigns in the vicinity of the Thacker Pass Project. 
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There are no other known environmental liabilities associated with the Thacker Pass Project. 

4.6 Permitting 

Construction of the Project requires permits and approvals from various Federal, State, and local 
government agencies. Permitting status is described in more detail in Section 20.3 of this Technical Report. 
Based on information provided, or researched and reviewed, all major federal, state and local permits and 
authorizations for Phase 1 have been achieved and there are no identified issues that would prevent LAC 
from achieving all permits and authorizations for Phase 1 and 2 of the Thacker Pass Project. Additional 
analysis would be needed to determine any potential Federal, State or local regulatory or permitting issues 
for future phases of the Thacker Pass Project.  

Since 2008, LAC has performed extensive exploration activities at the Thacker Pass Property under existing 
approved agency permits. LAC has all necessary federal and state permits and approvals to conduct 
mineral exploration activities within active target areas of the Thacker Pass Project site. 

A Plan of Operations and Reclamation Plan (PoO) No. N85255 for mineral exploration activities, including 
drilling and trenching for bulk sampling, was submitted to the BLM and the NDEP BMRR in May 2008. This 
PoO was analyzed by an Environmental Assessment (EA), DOI-BLM-NV-W010-2010-001-EA, in 
accordance with the United States National Environmental Policy Act of 1969. It was subsequently 
approved in January 2010 under the BLMôs Surface Management Regulations contained in Title 43 of the 
Code of Federal Regulations, Chapter 3809. Under BLM permit N85255, twelve separate Work Plans have 
been submitted and approved by the BLM. The NDEP-BMRR issued concurrent approval for the exploration 
PoO, including the approval of the reclamation financial guarantee, and issued State of Nevada 
Reclamation Permit No. 0301 for the exploration project. In 2023, this exploration project was terminated. 
Related disturbance was incorporated into the Thacker Pass Project.  

LAC submitted the Thacker Pass Project Proposed PoO Permit Application on August 1, 2019 (LAC, 
2019a). The permit application was preceded by LACôs submission of baseline environmental studies 
documenting the collection and reporting of data for environmental, natural, and socio-economic resources 
used to support mine planning and design, impact assessment, and approval process. 

As part of the overall permitting and approval process, the BLM completed an analysis in accordance with 
the National Environmental Policy Act of 1969 (NEPA) to assess the reasonably foreseeable impacts to the 
human and natural environment that could result from the implementation of Project activities. As the lead 
Federal regulatory agency managing the NEPA process, the BLM has prepared and issued a Final 
Environmental Impact Statement. BLM then issued the EIS Record of Decision (ROD) and PoO Approval 
on January 15, 2021 (BLM, 2021), as described in Section 20. In addition, a detailed Reclamation Cost 
Estimate (RCE) has been prepared and submitted to both the BLM and Nevada Division of Environmental 
Protection-Bureau of Mining, Regulation and Reclamation (NDEP-BMRR). NDEP-BMRR approved the 
PoO with the issuance of draft Reclamation Permit 0415 and then issued the final Reclamation Permit 0415. 
On June 25, 2024, the BLM approved a modification to the PoO, which included an updated facility layout 
and the addition of the CCDs. A modified Reclamation Permit was issued by NDEP-BMRR in Q4 2024. The 
BLM will require the placement of a financial guarantee (reclamation bond) to ensure that all disturbances 
from the mine and process site are reclaimed once mining concludes.  

There are no identified issues that would prevent LAC from achieving all permits and authorizations required 
to construct and operate Phase 1 and Phase 2 of the Thacker Pass Project based on the data that has 
been collected to date. Ground water appropriation transfer discussions are ongoing for Phase 2 of the 
Project. Additional discussions regarding permitting are contained in Section 20. 

4.7 Other Factors or Risks 

The QP for this section is not aware of any other significant factors or risks that may affect access, title, or 
the right or ability to perform work on the Thacker Pass Property. 
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4.8 Conclusions 

Based on information provided, or researched and reviewed, LAC is approved by the BLM and the NDEP-
BMRR to conduct mineral exploration and construction activities at the Thacker Pass Project site in 
accordance with Permit No. N98582. 

LAC has either obtained, or initiated the process to obtain, all major necessary federal, state, and local 
regulatory agency permits and approvals for further advancement of Phase 1 and Phase 2 of the Thacker 
Pass Project. 
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE, AND 
PHYSIOGRAPHY 

5.1 Physiography 

The Project is located in the southern portion of the McDermitt Caldera. The Project site sits at the southern 
end of the Montana Mountains, with its western border occurring just east of Thacker Creek. Elevation at 
the Project site is approximately 1,500 m above sea level. Physiography is characterized by rolling 
topography trending eastward, with slopes generally ranging from 1% to 5%. 

Lands within the Project footprint primarily drain eastward to Quinn River. A small portion of the proposed 
pit area drains west to Kings River via Thacker Creek. There are no perennially active watercourses on the 
Project site. A few small seeps and springs have been identified on the Project footprint, none of which are 
regionally significant. 

Soils consist primarily of low-permeability clays intermixed with periodic shallow alluvial deposits. 

Vegetation consists of low-lying sagebrush and grasslands. The area is heavily infested with cheatgrass, 
an unwanted invasive species in Nevada.  

5.2 Accessibility 

Access to the Project is via the paved US Highway 95 and paved State Route 293; travel north on US-95 
from Winnemucca, Nevada, for approximately 70 km to Orovada and then travel west-northwest on State 
Route 293 for 33 km toward Thacker Pass to the Project site entrance. Driving time to the Project is 
approximately one hour from Winnemucca, and 3.5 hours from Reno. On-site access is via several gravel 
and dirt roads established during the exploration and Phase 1 early works phase. 

5.3 Climate 

The climate of the Project area will not affect mining throughout the year. The LOM plan discussed in this 
Technical Report assumes mining 365 days per year. The meteorological station in Figure 5-1 has 
continuously operated at the Project site since 2011. The station collects temperature, precipitation, wind 
speed and direction, solar radiation, and relative humidity data. 
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Figure 5-1 On-Site Meteorological Station, Including Tower, Solar Power Station, and Security 
Fence 

 
Source: LAC, 2012 

5.3.1 Temperature 

Northern Nevada has a high-desert climate with cold winters and hot summers. The average minimum 
temperature in January is -11.1°C recorded from LAC on-site meteorological station recorded between 
2012 and 2024. The lowest January temperature recorded during this time period is -16.4°C recorded in 
2017. The summer temperatures reach up to 35°C to 40°C. Snow can occur from October to May, although 
it often melts quickly. Nearby mining operations operate continuously through the winter and it is expected 
that the length of the operating season at the Thacker Pass Project would be year-round. 

The temperature recorded in the LAC station from 2011 to 2024 ranges from -18°C to +37°C. The frost 
depth for the Project is 0.635 m (24 in.) based on Humboldt County Basic Design Requirements. 

5.3.2 Precipitation 

The area is generally dry, with annual precipitation ranging from 14.8 cm (5.8 inches) in 2020 to 39.9 cm 
(15.7 inches) in 2014 (Table 5-1). Winter precipitation (December to February) is higher with total monthly 
precipitation ranging from 0.1 cm to 9.5 cm. In the summer (June to August), precipitation is lower, with 
monthly precipitation ranging from 0.0 cm to 4.4 cm. 
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Table 5-1 Annual Precipitation at the Thacker Pass Project Site (in cm) 

Month 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

January - 4.3 2.4 1.0 0.9 6.3 7.6 1.5 3.5 4.1 2.4 2.6 2.5 1.0 

February - 0.7 0.4 5.4 2.0 0.6 4.1 1.5 7.1 0.2 4.7 0.3 0.7 2.5 

March - 2.7 0.8 7.7 1.1 3.6 2.4 5.3 2.4 2.0 0.4 1.1 2.2 0.6 

April - 3.0 0.7 3.6 3.0 2.0 5.4 3.8 1.7 0.4 0.4 2.7 0.8 0.2 

May - 0.8 5.5 1.5 8.9 5.0 2.3 4.2 10.0 1.5 1.3 2.5 4.2 0.8 

June - 1.0 1.1 0.3 0.9 2.2 3.3 1.1 0.9 1.9 2.6 2.8 4.4 0.1 

July - 1.0 0.9 1.6 2.0 0.0 0.1 0.0 1.1 0.0 0.3 0.0 0.0 0.0 

August 1.0 1.3 1.4 2.7 0.2 0.0 1.0 0.0 0.4 0.5 0.0 1.6 0.6 - 

September 0.0 1.8 3.0 7.2 0.6 2.3 0.7 0.0 2.0 0.0 0.1 0.3 2.1 - 

October 2.9 2.9 2.5 1.2 4.4 3.2 0.7 3.2 0.0 0.0 7.6 0.6 0.5 - 

November 1.5 2.8 2.0 3.0 1.5 1.7 3.3 1.8 1.3 3.1 0.9 0.7 0.4 - 

December 0.1 6.9 0.8 4.5 9.5 6.9 0.4 3.9 6.1 1.0 4.5 6.7 0.4 - 

Annual Total - 29.2 21.5 39.9 35.1 33.9 31.2 26.2 36.4 14.8 25.1 21.8 18.7 - 

Minimum 
Monthly 

- 0.7 0.4 0.3 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 - 

Maximum 
Monthly 

- 6.9 5.5 7.7 9.5 6.8 7.6 5.3 10.0 4.1 7.6 6.7 4.4 - 

Source: LACôs on-site meteorological station 2024 

5.3.3 Evaporation 

Open water evaporation estimates are based on data from the Western Regional Climate Center from years 
1948 through 2005 for the Rye Patch Reservoir, located approximately 90 km to the south at an elevation 
of 1,260 m. Using a pan coefficient of 0.7, the estimated open-water evaporation rate is 1.06 m per year. 

The region is characterized by a water deficit, with estimated evaporation notably greater than recorded 
precipitation. 

5.4 Local Resources 

A long-established mining industry exists in the Winnemucca area. Local resources include all facilities and 
services required for large-scale mining, including an experienced workforce. The area is about 50 km north 
of the Sleeper gold mine (currently under care and maintenance) and 100 km northwest of the Twin Creeks, 
Turquoise Ridge, and Getchell gold mines. 

Additionally, there are several other gold and copper mines in the area which rely on the experienced 
workforce and support for mining operations. Most of the workforce for this Project is expected to originate 
from the local population. 

There are several chemical processing operations (mostly pyrometallurgy and gold processing) in the local 
area. Experienced operations staffing may have to be brought into the area to operate the lithium 
processing plant. 
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5.5 Infrastructure 

The existing roads are maintained by the Nevada Department of Transportation. All are paved and in good 
repair. The roads are all-season roads but may be closed for short periods due to extreme weather during 
the winter season. 

The nearest railroad access is in Winnemucca. This railroad is active and owned and maintained by Union 
Pacific. BNSF Railway has track rights to this line.  

A 115 kV transmission line runs adjacent to State Route 293 through the Project site. This line is owned 
and operated by Harney Electric Cooperative (HEC). There is sufficient space within the Thacker Pass 
Project site to accommodate the proposed processing plant and mine support facilities, overburden 
placement site, waste rock storage facility, gangue storage facility, anticipated clay tailings filter stack 
(CTFS), water diversions, and containments. See the overall site general arrangement in Figure 18-1.  

Although a natural gas transport line is located approximately 35 km to the south of the Project site, natural 
gas is not required for the Project. 

5.6 Water Rights 

On April 1, 2020, LN submitted applications to the Nevada Division of Water Resources (NDWR) to change 
the point of diversion, manner of use, and place of use for Nevada Water Right Permits 68633 and 68634. 
These water rights were transferred from the LAC-owned ranch east of the Project site. Additional 
applications to change the point of diversion, manner of use, and place of use for Nevada Water Right 
Permits 18494, 15605, 21059, 21060, 24617, 83819, 83820, 83821 were submitted August 11, 2020. These 
water rights were transferred from a ranch east of the Project site pursuant to a purchase agreement with 
the nearby ranch. Two ranches, one in the Quinn River Valley and one in the Kingôs River Valley, protested 
the transfer of water rights. A water rights hearing occurred December 1 to December 8, 2021 and the 
protests were overruled by the State Engineer on February 1, 2023. Permits 89691-89684 and 89995-
90006 were issued on Jun 27, 2023, which resulted in a total combined duty of 3,515 million liters (2,850 
acre-feet) of water rights being transferred to Thacker Pass Quinn Well 1 and Quinn Well 2. An appeal was 
filed on the water rights permits in March 2023. No preliminary injunction or stay was granted on the appeal, 
so water is allowed to be used as needed during the pendency of the case. The court has scheduled an 
oral hearing February 2025. LAC is optimistic in the outcome as the law requires that the Judge confers 
deference on the State Engineerôs decision overruling original protests. Additional water rights will need to 
be acquired and transferred for future phases of the Project.  

In September 2018, LAC drilled the Quinn Production Well to a depth of 172 m (565 feet) below ground 
surface. The well was drilled under an approved BLM Permit N94510. In October 2018, LAC performed a 
72-hour constant rate pump test on the well to evaluate well performance and aquifer parameters. The 
testing determined water production from QRPW18-01 is adequate to supply LAC with process water, at 
sustainable production rate of 909 m3/h (3,500 gpm) or over 7.9 Mm3 (6,400 acre-foot) per annum (Piteau, 
2019a). A second supply well, Quinn River Production Well 2 (QRPW23-01) was drilled and tested in 2023. 
Based on relatively low drawdown, step testing was not performed in advance of the constant rate pump 
test. A 72-hour constant rate pumping test was conducted on the well at a target pumping rate of 318 m3/h 
(1,400 gpm), which yielded a maximum drawdown of approximately 5.5 m (18 ft). The two production wells 
(QRPW18-01 and QRPW23-01) will supply water for the first two phases of the Project. Additional wells 
will be needed to supply water for future phases. The current suite of inorganic analytes from both well 
samples meets drinking water standards; additional water quality testing will be conducted to support an 
application to qualify the wells for potable water use. 
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6 HISTORY 

LN is a Nevada limited liability company that is currently a wholly-owned subsidiary of a joint venture 
between the Canadian-based LAC and GM. LAC was formerly known as Western Lithium USA Corporation 
(WLC). The name of the Kings Valley Project was changed to the Lithium Americas Project and was 
changed again in 2018 to the Thacker Pass Project (includes only the former Stage 1). In Q4 2024, LAC 
and GM entered into a joint venture agreement which granted GM 38% ownership in the Thacker Pass 
Project. In this section, any reference to WLC or the Kings Valley Project now refers to LN and the Thacker 
Pass Project. 

6.1 Ownership History 

Chevron USA (Chevron) leased many of the claims that comprised the Thacker Pass Project to the J. M. 
Huber Corporation (Huber) in 1986. In 1991, Chevron sold its interest in the claims to Cyprus Gold 
Exploration Corporation. In 1992, Huber terminated the lease. Cyprus Gold Exploration Corporation allowed 
the claims to lapse and provided much of the exploration data to Jim LaBret, one of the claim owners from 
which they had leased claims. WEDC, a Nevada corporation, leased LaBretôs claims in 2005, at which time 
LaBret provided WEDC access to the Chevron data and access to core and other samples that were 
available. 

Pursuant to an agreement signed on December 20, 2007, between WEDC, a subsidiary of Western 
Uranium Corporation, and WLC (which was then a subsidiary of Western Uranium Corporation), WEDC 
leased the mining claims to WLC for the purpose of lithium exploration and exploitation. This agreement 
granted WLC exclusive rights to explore, develop, and mine or otherwise process any and all lithium 
deposits discovered on the claims, subject to royalty payments. The leased area, at that time, included the 
entirety of the Thacker Pass deposit and included 1,378 claims that covered over 11,000 ha. 

Lithium deposits to be exploited included, but were not limited to, deposits of amblygonite, eucryptite, 
hectorite, lepidolite, petalite, spodumene, and bentonitic clays. Rights to all other mineral types, including 
base and precious metals, uranium, vanadium, and uranium-bearing or vanadium-bearing materials or ores 
were expressly reserved by WEDC. The term of that lease agreement was 30 years. The lease granted 
WLC the exclusive right to purchase the unpatented mining claims (UM Claims) comprising a designated 
discovery, subject to the royalty and other rights to be reserved by WEDC and subject to WLCôs obligations 
under the deed to be executed and delivered by WEDC on the closing of the option. 

In July 2008, WLC ceased to be wholly owned by Western Uranium Corporation and became an 
independent publicly traded company. 

Effective February 4, 2011, Western Uranium Corporation, WEDC, and WLC entered into an agreement 
for the purchase by WLC from WEDC of the royalties and titles for the then-named Kings Valley mineral 
property. 

In March 2011, the parties completed the transaction for the sale by WEDC to WLC of the royalties and 

titles constituting all of the Kings Valley mineral property. As a result of this transaction, the existing lease 

and royalty arrangements between the two companies on the Kings Valley property, including the Net 

Smelter Returns and Net Profits Royalties on any lithium project that the company developed, were 

terminated. WLC held control and full ownership of the then-named Kings Valley property mining claims 

and leases, excluding a gold exploration target (on the Albisu property) and a 20% royalty granted by WEDC 

to Cameco Global Exploration II Ltd. solely in respect of uranium. On March 22, 2016, the company 

announced a name change from Western Lithium USA Corporation to Lithium Americas Corp. and the 

name of LN was changed from Western Lithium Corporation to Lithium Nevada Corp. which has 

subsequently been converted to Lithium Nevada LLC on December 20, 2024. In 2018, LAC changed the 

name of its proposed lithium project to the Thacker Pass Project, reflecting the companyôs decision to focus 

the proposed development within the pass area located south of the Montana Mountains. 
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In Q4 2024, LAC and GM established a joint venture for ownership of the Thacker Pass Project. GM 
acquired a 38% asset-level ownership in Thacker Pass, with LAC retaining a 62% interest. Further 
discussion regarding the GM joint venture is provided in Section 19.5.  

6.2 Exploration History 

In 1975, Chevron began an exploration program for uranium in the sediments located throughout the 
McDermitt Caldera. Early in Chevronôs program, the USGS (who had been investigating lithium sources) 
alerted Chevron to the presence of anomalous concentrations of lithium associated with the caldera. 
Because of this, Chevron added lithium to its assays in 1978 and 1979, began a clay analysis program, 
and obtained samples for engineering work, though uranium remained the primary focus of exploration. 

Results supported the high lithium concentrations contained in clays. From 1980 to 1987, Chevron began 
a drilling program that focused on lithium targets and conducted extensive metallurgical testing of the clays 
to determine the viability of lithium extraction. The Chevron drilling consisted of twenty-four rotary holes and 
one core hole. This drilling data was not used in the resource model since it was determined that only HQ 
core holes would be used for resource estimation to reduce bias from different drilling methods.  

6.3 Historic Production from the Property 

Prior owners and operators of the property did not conduct any commercial lithium production from the 
property.  
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7 GEOLOGICAL SETTING AND MINERALIZATION 

The Thacker Pass Project is located within an extinct 40x30 km super volcano named McDermitt Caldera, 
straddling the Oregon-Nevada border. The McDermitt Caldera formed approximately 16.3 million years ago 
as part of a time-transgressive hotspot currently underneath the Yellowstone Plateau of Wyoming, Idaho, 
and Montana. Following an initial eruption of the ignimbrite and concurrent collapse of the McDermitt 
Caldera, a large lake formed in the caldera basin. This lake water was extremely enriched in lithium due to 
extensive hydrothermal activity and natural leaching of lithium from the lithium-rich volcanic rocks 
associated with caldera volcanism. This resulted in the accumulation of a thick sequence of lithium-rich 
muddy lacustrine clays at the bottom of the caldera lake. 

Renewed volcanic activity uplifted the center of the caldera, altering some of the smectite clays to illite, 
draining the lake and bringing the lithium-rich moat sediments to the surface of the earth. The result of 
these geological processes is a high-grade, large, and near-surface lithium deposit that is the focus of the 
Thacker Pass Project. 

7.1 Regional Geology 

The Thacker Pass Project is located within the McDermitt Volcanic Field, a volcanic complex with four large 
rhyolitic calderas that formed in the middle Miocene (Benson et al., 2017a). Volcanic activity in the 
McDermitt Volcanic Field occurred simultaneously with voluminous outflow of the earliest stages of the 
approximately 16.6 Ma to 15 Ma Columbia River flood basalt lavas. This volcanic activity was associated 
with impingement of the Yellowstone plume head on the continental crust (Coble and Mahood, 2012; 
Benson et al., 2017a). Plume head expansion underneath the lithosphere resulted in crustal melting and 
surficial volcanism along four distinct radial swarms centered around Steens Mountain, Oregon (Figure 7-1; 
Benson et al., 2017a). 

The McDermitt Volcanic Field is located within the southeastern-propagating swarm of volcanism from 
Steens Mountain into north-central Nevada (Benson et al., 2017a). The Thacker Pass Project is located 
within the largest and southeastern most caldera of the McDermitt Volcanic Field, the McDermitt Caldera 
(Figure 7-1). 
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Figure 7-1 Regional Map Showing the Location of the McDermitt Caldera in the Western US 

 
Source: Lithium Americas Corp. (2022) 

7.2 Geologic History of the McDermitt Caldera 

7.2.1 Pre-Caldera Volcanism 

Prior to collapse of the McDermitt Caldera at 16.33 Ma, volcanism in the northern portion of the McDermitt 
Volcanic Field and locally small volumes of trachytic to rhyolitic lavas erupted near the present-day Oregon-
Nevada border in the Trout Creek and Oregon Canyon Mountains (Figure 7-1). These lavas and the flood 
basalts are exposed along walls of the McDermitt Caldera and are approximately 16.5 Ma to approximately 
16.3 Ma years old (Benson et al., 2017a; Henry et al., 2017). 

7.2.2 Eruption of the Tuff of Long Ridge and Collapse of the McDermitt Caldera 

The trachytic to rhyolitic Tuff of Long Ridge erupted at approximately 16.33 Ma and formed the 30 km by 
40 km keyhole-shaped McDermitt Caldera (Figure 7-1) that straddles the Oregon-Nevada border. Rytuba 
and McKee (1984) and Conrad (1984) initially interpreted the McDermitt Caldera as a composite collapse 
structure formed on piecewise eruption of four different ignimbrites from a single magma chamber. 
Henry et al. (2017) refined the stratigraphy to a singular ignimbrite they call the McDermitt Tuff (herein 
called the Tuff of Long Ridge to avoid confusion). 

Regional reconnaissance work by Benson et al. (2017a) indicates that there was one large laterally 
extensive and crystal-poor (<3% feldspar) caldera-forming eruption (Tuff of Long Ridge), though other 
smaller-volume tuffs are exposed close to the vent and their eruptions and concomitant collapses may have 
contributed to the peculiar shape of the caldera. An estimated approximately 500 km3 of ignimbrite ponded 
within the caldera during the eruption, with approximately 500 km3 spreading out across the horizon up to 
60 km from the caldera (Benson et al., 2017a; Henry et al., 2017). 
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7.2.3 Post-Caldera Activity 

Following eruption of the Tuff of Long Ridge, a large lake formed in the caldera depression. Authigenic and 
detrital sediments and a subordinate volume of volcanic rock (tephra, basaltic lava, rhyolitic tuff) 
accumulated in the bottom of the lake. Sedimentation was likely active for several hundreds of thousands 
of years given that nearby Miocene caldera lakes lasted approximately this long (Coble and Mahood, 2012; 
Benson et al., 2017a). 40Ar/39Ar dates on primary tephra and authigenic feldspar from the sedimentary 
sequence are as young as approximately 14.9 Ma, indicating that sedimentation and mineralization 
occurred for at least approximately 1.5 million years (Castor and Henry, 2020). During this interval, the 
caldera underwent a period of resurgence similar to that of the Valles Caldera in New Mexico (Smith and 
Bailey, 1968). This resurgence occurred approximately 16.2 Ma (Castor and Henry, 2020) and uplifted a 
large volume of intracaldera ignimbrite and caldera lake sediments that form the present-day Montana 
Mountains (Figure 7-2). 

Figure 7-2 Simplified Geological Map of the Southern Portion of the McDermitt Caldera and 
the Thacker Pass Project  

Source: Lithium Americas Corp. (2022) 
Note: The lithium resources are hosted within the Caldera Lake Sediments  

 

A hydrothermal event associated with magmatic resurgence introduced to the system a hot, acidic fluid rich 
in Li, Potassium (K), Fluorine (F), Molybdenum (Mo), Cesium (Cs), Rubidium (Rb) and other elements 
associated with hydrothermal systems (Ingraffia et al., 2020). This fluid altered much of the smectite-bearing 
clays in the vicinity of Thacker Pass to a lithium-bearing illite, localized around intracaldera normal faults 
(Figure 7-2). 

Beginning around 12 Ma, Basin and Range normal faulting associated with the extending North American 
lithosphere (Colgan et al., 2006; Lerch et al., 2008) caused uplift of the western half of the McDermitt 
Caldera and subsidence of Kings River Valley. Faults formed along reactivated ring fractures of the western 
McDermitt Caldera, and the Tuff of Thacker Creek. This uplift sped up the weathering and erosion of rocks 
within the caldera. 
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7.3 Mineralization 

7.3.1 Thacker Pass Deposit 

The Thacker Pass deposit sits sub-horizontally beneath a thin alluvial cover at Thacker Pass and is partially 
exposed at the surface (Figure 7-2). The Thacker Pass deposit is the target of a multi-phase mining 
development as the Thacker Pass Project. It lies at relatively low elevations (between 1,500 m and 1,300 m) 
in caldera lake sediments that have been separated from the topographically higher deposits to the north 
due to post-caldera resurgence and Basin and Range normal faulting. Exposures of the sedimentary rocks 
at Thacker Pass are limited to a few drainages and isolated road cuts. Therefore, the stratigraphic sequence 
in the Thacker Pass deposit is primarily derived from core drilling. 

The sedimentary section, which has a maximum drilled thickness of about 160 m, consists of alternating 
layers of claystone and volcanic ash. Basaltic lavas occur intermittently within the sedimentary sequence. 
The claystone comprises 40% to 90% of the section. In many intervals, the claystone and ash are intimately 
intermixed. The claystones are variably brown, tan, gray, bluish-gray and black, whereas the ash is 
generally white or very light gray. Individual claystone-rich units may laterally reach distances of more than 
152 m, though unit thickness can vary by as much as 20%. Ash-rich layers are more variable and appear 
to have some textures that suggest reworking. All units exhibit finely graded bedding and laminar textures 
that imply a shallow lacustrine (lake) depositional environment. 

Surficial oxidation persists to depths of 15 m to 30 m in the moat sedimentary rock. Oxidized claystone is 
brown, tan, or light greenish-tan and contains iron oxide, whereas ash is white with some orange-brown 
iron oxide. The transition from oxidized to unoxidized rock occurs over intervals as much as 4.5 m thick. 

The moat sedimentary section at Thacker Pass overlies the hard, dense, indurated intra-caldera Tuff of 
Long Ridge. A zone of weakly to strongly silicified sedimentary rock, the Hot Pond Zone (HPZ), occurs at 
the base of the sedimentary section above the Tuff of Long Ridge in most of the cores retrieved from the 
Thacker Pass deposit. Both the HPZ and the underlying Tuff of Long Ridge are generally oxidized. 

Core from each drill hole has been examined and drill logs have been prepared that record rock type, color, 
accessory minerals, textures and other features of significance. The core has mostly been divided into 
sample intervals for chemical analyses delineated on the basis of lithology. Figure 7-3 shows a generalized 
interpretation of the lithology for core hole WLC-043 which is located roughly in the middle of the proposed 
mine pit area. The core data is the basis of the geologic model discussed in Section 14. Cross sections 
showing the lithological description and lateral continuity of lithological units are shown in shown in Figure 
14-2. 
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Figure 7-3 Interpreted and Simplified Sample Log for Drill Hole WLC-043, Li Assay Data, 
Alteration Phases Identified by X-ray Diffraction, and Thin Section Imagery 

 
Source: Lithium Americas Corp. (2022) 

Most of the moat sedimentary rocks drilled in the Thacker Pass basin contain high levels of lithium 
(>1,000 ppm). Intervals that consist mostly of ash or volcanic rock have lithium contents of less than 800 
ppm whereas intervals dominated by claystone contain more lithium (>1,000 ppm). Many intervals have 
very high lithium contents (>4,000 ppm). Intervals with extreme lithium contents (>8,000 ppm) occur 
sporadically in the Thacker Pass deposit. 



NI 43-101 Technical Report ï Thacker Pass Project, Humboldt County, Nevada, USA       Page 64 
    

SGS Geological Services 

There is no obvious change in lithium content across the boundary between oxidized and unoxidized rock. 
The highest lithium grades generally occur in the middle and lower parts of the sedimentary rock section, 
or in sections where these rocks have been uplifted to surface. Lithium grade continuity through the Thacker 
Pass deposit can be visualized in Figure 14-2 which shows the high-grade mineralized zone in the deposit.  

The lithium content of the Thacker Pass deposit claystone can generally be correlated to the color and 
texture of the rock, as well as the amount of mixed-in ash. Intervals with the highest lithium grades (>4,000 
ppm) generally contain gray to dark-gray or black claystone with less than 10% ash. Intervals of bluish-gray 
claystone with low ash content have moderate lithium content (generally 2,500 ppm to 3,000 ppm). Intervals 
of light-colored claystone (e.g., tan, light gray, greenish-tan) have lower lithium grades (generally 1,500 
ppm to 2,500 ppm). Intervals of mixed claystone and ash are common and have variable lithium contents 
(generally 1,500 ppm to 3,000 ppm) depending on the type of claystone and proportion of ash present. 

7.3.2 Mineralogy 

Clay in the Thacker Pass deposit includes two distinctly different mineral types, smectite and illite, based 
on chemistry and X-ray diffraction (XRD) spectra. Clay with XRD spectra that are indicative of smectite (12 
ï 15 Å basal spacing) occurs at relatively shallow depths in the Thacker Pass deposit (Figure 7-4; Castor 
and Henry, 2020). Smectite drill intervals contain roughly 2,000 ï 4,000 ppm Li (Figure 7-4). The chemistry 
and structure of the smectite at McDermitt is most similar to hectorite, a subtype of smectite 
(Na0,3(Mg,Li)3Si4O10(OH)2), though chemically the clay is intermediate between hectorite and two other 
smectites, stevensite and saponite (Morissette, 2012). Supported hectorite clay occurs elsewhere in the 
McDermitt Caldera and has been documented by several authors (e.g., Odom, 1992; Rytuba and 
Glanzman, 1978; Morissette, 2012; Castor and Henry, 2020).  

Drill intervals with higher lithium contents (commonly 4,000 ppm Li or greater; Figure 7-4) contain clay 001 
d spacing (Figure 7-4) typical for illite (Morissette, 2012; Castor and Henry, 2020). This illite clay occurs at 
relative moderate to deep depths in the moat sedimentary section and sporadically occurs in intervals that 
contain values approaching 9,000 ppm lithium in terms of a whole-rock assay, higher than what a hectorite 
crystal can accommodate. The Li-rich illite is similar in character to tainiolite, a subtype of illite 
(K2[Mg4Li2]Si8O20(OH,F)4) (Morissette, 2012; Castor and Henry, 2020). A relatively thin zone of 
interstratified smectite-illite clay is found between the smectite and illite-type clay (Figure 7-4; Castor and 
Henry, 2020). Clays in this mixed layer contain basal spacing intermediate between illite and smectite 
(Figure 7-4). 
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Figure 7-4 Assay Lithium Content Plotted Against Clay X-Ray Diffraction Data from Drill Holes 
WLC-043, WLC-006, and WLC-067 

 
Source: Castor and Henry (2020) 

Note: Blue Dots Represent Assay Data From Holes WLC-043, WLC-006, and WLC-067 

 

X-ray diffraction data from drill holes WLC-043, WLC-006, and WLC-067 indicate that higher lithium content 
in the assay intervals correlates with the higher proportions of illite in the sample (Figure 7-4; Castor and 
Henry, 2020). 

Because the assay interval (5 ft or 1.5 m) is coarser than the finely laminated sediments (often sub-cm) and 
can contain a variety of lithologies due to randomization, separating clay material out an individual assay 
interval can obtain a more accurate representation of the composition of the clay itself. Clay concentrates 
from different sections of the Thacker Pass deposit were analyzed by Morissette (2012) and can be used 
to estimate the bulk composition of a pure clay separate. Illite clay concentrates from Thacker Pass have 
an average composition of 1.2 wt. % Li (12,000 ppm Li) with 10 Å basal spacing and smectite clay 
concentrates have an average composition of 0.5 wt. % Li (5,000 ppm Li) with approximately 15 Å basal 
spacing (Table 7-1).  

The smectite clay concentrates at Thacker Pass have a lithium content similar to hectorite clay concentrate 
at Hector, California (around 5,700 ppm Li; Morissette, 2012; and higher than the average of all clay 
concentrates at Clayton Valley, Nevada (approximately 3,500 ppm Li average; Morissette, 2012). The illite 
clay concentrates at Thacker Pass contain approximately twice the concentration of lithium as the hectorite 
concentrate from Hector, California and approximately three times the concentration of lithium from clay 
concentrates in Clayton Valley, Nevada.  
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Table 7-1 Chemical Analyses of Thacker Pass Smectite and Illite Clay Concentrates 

Category Smectite Illite 

Li (wt. %) 0.5 1.2 

Li2O (wt. %) 1.1 2.6 

Mg (wt. %) 11.4 11.2 

Ca (wt. %) 0.9 0.2 

001d Basal Spacing (Å) 14.95 10 

Notes: 

1. All data from Morissette, C.L. (2012). ñThe Impact of Geological Environment on the Lithium Concentration and Structural Composition of 
Hectorite Clays.ò MS Thesis, University of Nevada-Reno, 244 p. 

2. For sample preparation and analytical methodologies, see Morissette (2012). 
3. Smectite data are averages of WLC03-01 and WLC03-02 in Morissette (2012), Table 9. 
4. Illite data are averages of WLC03-03, WLC03-04, and WLC03-05 in Morissette (2012), Table 9. 
5. 001 d basal spacing from air-dried oriented averages in Morissette (2012), Table 7 (smectites) and Table 8 (illites). 
6. The conversion factor from Li2O to Li is 0.464. 
7. The conversion factor from MgO to Mg is 0.6031. 
8. The conversion factor from CaO to Ca is 0.7146. 

Other minerals in the Thacker Pass deposit claystone include calcite, quartz, K-feldspar, plagioclase, 
dolomite, and fluorite. Pyrite and bitumen occur in the claystone below near-surface oxidized rock. Ash 
beds in the Thacker Pass deposit contain quartz and feldspar with local analcime, and minor clay and pyrite. 
Zeolite minerals are typically present in the north part of the caldera, but analcime is the only zeolite present 
in the Thacker Pass deposit (Glanzman and Rytuba, 1979; Castor and Henry, 2020). Carbonates (calcite 
and dolomite) are present throughout the Thacker Pass deposit as primary sedimentary beds and rosettes 
and masses (Castor and Henry, 2020). Fluorite occurs in the mixed smectite/illite and illite zones and is 
interpreted by Castor and Henry (2020) to be the product of a secondary fluid. Fluorite often replaces calcite 
in the illitic portion of the sedimentary sequence, further supporting its genesis from a secondary fluid. 

7.3.3 Discussion 

The regional geological setting of the Thacker Pass deposit is well-known and understood. The lithium 
bearing clays are contained within the lacustrine caldera moat sediments that are bounded by the outer 
wall of the caldera and inner resurgent dome. The local geological setting and degree of local lithium grade 
variations, within the modeled area, are adequately known for the Thacker Pass deposit for resource 
estimation. 
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8 DEPOSIT TYPES 

8.1 Lithium Mineralization 

Lithium enrichment (>1,000 ppm Li) in the Thacker Pass deposit and deposits of the Montana Mountains 
occur throughout the caldera lake sedimentary sequence above the intra-caldera Tuff of Long Ridge. The 
deeper illite-rich portion of the sedimentary sequence contains higher lithium than the shallower, smectite-
rich portion. The uplift of the Montana Mountains during both caldera resurgence and Basin and Range 
faulting led to increased rates of weathering and erosion of a large volume of caldera lake sediments. As a 
result, much of the sediments in the Montana Mountains have eroded away.  

South of the Montana Mountains in the Thacker Pass deposit, caldera lake sediments dip slightly away 
from the center of resurgence. Because of the lower elevations in Thacker Pass, a smaller volume of the 
original caldera lake sedimentary package eroded south of the Montana Mountains. As a result, the 
thickness of the sedimentary package increases with distance from the Montana Mountains. The proposed 
open-pit mining activity is concentrated just south of the Montana Mountains in Thacker Pass where lithium 
enrichment is close to the surface with minimal overburden. 

8.2 Basis of Exploration 

Caldera lake sediments of the McDermitt Caldera contain elevated Li concentrations compared to other 
sedimentary basins. Although the exact genesis of the Li enrichment processes is not fully understood, 
exploration activities have been based on the caldera lake model described above. Exploration results 
support the proposed model and have advanced the understanding of the geology of the Thacker Pass 
deposit.  

The exact cause for the Li enrichment in the caldera lake sediments is still up for debate. Benson et al. 
(2017b) demonstrated that the parent rhyolitic magmas of the McDermitt Volcanic Field were enriched in 
lithium due to assimilation of approximately 50% continental crust during magma genesis. In their model, 
eruption of the Tuff of Long Ridge and the collapse of the McDermitt Caldera resulted in a large volume of 
Li-enriched glass, pumice, and ash on the surface of the earth near the caldera. Subsequent weathering 
transported much of this lithium into the caldera which served as a structurally controlled catchment basin. 
Immediately following collapse, a large volume of loose Li-enriched glass and pumice was sitting within and 
near the edge of the caldera. This pyroclastic material would have had a relatively high surface area from 
which Li could be easily leached by meteoric and possibly hydrothermal fluids and deposited into the 
caldera lake.  

The presence of sedimentary carbonate minerals and Mg-smectite (hectorite) throughout the lake 
sediments indicates that the clays formed in a basic, alkaline, closed hydrologic system. Such conditions 
enable the direct precipitation of clays from solution (neoformation), the composition of which is dependent 
on the chemistry of the lake water (e.g., Tosca and Masterson, 2014). Because the McDermitt Caldera lake 
water was rich in Li and F, the primary Mg-smectite to precipitate was the Li-smectite, hectorite. The 
relatively low aluminum content of the clays supports an authigenic (non-detrital) genetic model for the 
smectites. 

Ingraffia et al. (2020) hypothesize that the bulk of the Li mass within the caldera lake sediments is sourced 
from devitrification and degassing of glassy intracaldera tuff as sediments were accumulating in the caldera 
basin. Geochemical and field evidence suggests that the intracaldera Tuff of Long Ridge was emplaced at 
high temperatures atypical of continental rhyolitic ignimbrites (>850°C), leading to intense welding and 
rheomorphism (Hargrove and Sheridan, 1984; Henry et al., 2017). The cooling and degassing of this hot 
ignimbrite likely took place during most of the history of the caldera lake, which would add significant Li 
mass to the meteoric water system via hydrothermal fluids. These high-temperature fluids (>100°C) likely 
mixed with the lake and groundwater to lead to a basin-wide warm hydrologic system near 100°C. 
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The high-Li (>4,000 ppm) illitic portions of the sedimentary sequence near Thacker Pass formed when a 
hot, low-pH, Li- and F-rich fluid altered the smectite to illite and dissolved the disseminated carbonates. 
Geologic evidence for the interaction of sediments with this fluid include replacement of analcime by 
authigenic K-feldspar (Castor and Henry, 2020), the presence of the siliceous hot pond zone (HPZ) below 
the illite sediments, and high concentrations of Li, Rb, Cs, As, Mo, Sb, and other trace metals (Castor and 
Henry, 2020) in the illite-rich portion of the Thacker Pass deposit. This supports a genetic model in which 
the initial neoformation of smectite in a closed hydrologic system was followed by hydrothermal alteration 
to illite in the vicinity of Thacker Pass. This explains why the illite in the Thacker Pass deposit reaches 
whole-rock assay values up to 9,000 ppm Li, whereas the smectite intervals rarely exceed 4,000 ppm Li. 

This neoformation-alteration model is consistent with the conclusion by Castor and Henry (2020) that burial 
diagenesis of tuffaceous sediments alone cannot account for the all the lithium present in the caldera. While 
the smectite-to-illite pattern observed is consistent with other sedimentary sequences observed in the world, 
simple mass modeling of burial diagenesis can only account for roughly 20% of the 640 Mt lithium carbonate 
maximum that Castor and Henry (2020) estimate to be contained within the McDermitt Caldera lake 
sediments. 
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9 EXPLORATION 

9.1 Thacker Pass 

Prior to the 2010 drilling campaign, exploration consisted of: 

Á geological mapping to delineate the limits of the McDermitt Caldera moat sedimentary rocks, and 
Á drilling to determine grade and location of mineralization. 

Survey work was completed prior to 1980 under Chevronôs exploration program. Most of the Project area 
has been surveyed by airborne gamma ray spectrometry, in search of minerals such as uranium. 
Anomalously high concentration of lithium was discovered to be associated with the caldera. Lithium 
became the primary focus of exploration from 2007 onward. 

A collar survey was completed by LAC for the 2007-2008 drilling program using a Trimble GPS (Global 
Positioning System). At that time the NAD 83 global reference system was used. Comparing LACôs survey 
work with that done by Chevron showed near-identical results for the easting and northings, elevations 
were off by approximately 3 m and were corrected in order to conform with earlier Chevron work. 

The topographic surface of the Project area was mapped by aerial photography dated July 6, 2010. This 
information was obtained by MXS, Inc. for LAC. The flyover resolution was 0.35 m. Ground control was 
established by Desert-Mountain Surveying, a Nevada licensed land surveyor, using Trimble equipment. 
Field surveys of drill hole collars, spot-heights and ground-truthing were conducted by Mr. Dave Rowe, 
MXS, Inc., a Nevada licensed land surveyor, using Trimble equipment. 

In addition to drilling in 2017, LAC conducted five seismic survey lines (Figure 9-1). A seismic test line was 
completed in July 2017 along a series of historical drill holes to test the survey methodôs accuracy and 
resolution in identifying clay interfaces. The seismic results compared favorably with drill logs. As illustrated 
by the yellow line in Figure 9-2, the contact between the basement (intracaldera Tuff of Long Ridge) and 
the caldera lake sediments (lithium resource host) slightly dips to the east. Four more seismic survey lines 
were commissioned in the Thacker Pass Project area (Figure 9-1). The additional seismic lines provide a 
more complete picture of the distribution, depth, and dip of clay horizons around the edge and center of the 
moat basin. 

Drilling methods were compared to test for sample bias, using core drilling as the standard. Rotary, sonic, 
and reverse circulation drilling all showed slight sample biases when compared to core drilling. Only core 
holes were used for resource modeling to minimize the chance of sample bias. The QP believes that the 
drilling, logging, and sampling techniques procedures used are of reasonable quality and representative of 
the Thacker Pass deposit. In the Thacker Pass deposit, sample assays, geologic logging and area domains 
by structural faults were incorporated into the block model. This dataset is adequate for resource grade 
estimation. 
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Figure 9-1 Locations of Seismic and Geophysical Surveys 
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Figure 9-2 Results from one of the Seismic Test Lines (A-Aô) 

 

Source: Lithium Americas Corp. (2022) 

9.2 2023 Geophysical Investigation 

A geophysical investigation of the subsurface materials was performed in 2023 using Electrical Resistivity 
Tomography (ERT) and Towed Transient Electromagnetic (tTEM) survey methods. The objectives of the 
investigation were to map the thickness of basalt and alluvium layers overlying the clay/ash materials, 
determine the depth of the basement, delineate potential faults the Montana Mountains, and differentiate 
between illite and smectite clays. Fifteen ERT test lines and 61 km of tTEM data were collected during this 
investigation. Locations of each survey method are shown on Figure 9-1.  

9.3 Additional Exploration 

Regional mapping of the McDermitt Caldera has been conducted by the Nevada Bureau of Mines. This 
mapping has been used to outline the McDermitt Caldera moat sediments that host the lithium bearing 
claystone. Former LAC exploration geologist, Dr. Thomas Benson, has also conducted mapping and 
analytical work within the southern area of the McDermitt Caldera. Collaborative analytical research with 
external researchers from federal labs and universities across the world is ongoing to further refine the 
geology of the Thacker Pass deposit and improve the genetic model. 
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10 DRILLING 

10.1 Type and Extent of Drilling by LAC 

Three drilling campaigns have been performed by LAC. These campaigns were in 2007-2010, 2017-2018, 
and 2023. The LAC drilling campaigns consisted of a combination of HQ, PQ, RC, and sonic coring and 
drilling methods. Table 10-1 lists a summary of holes drilled. 

Table 10-1 LAC Drill Holes Provided in Current Database for the Thacker Pass Deposit 

Drilling Campaign 
Number 
Drilled 

Type Hole IDs in Database 
Number used in 
Resource Model 

LAC 2007-2010 

230 HQ Core 
WLC-001 through WLC-037, 
WLC-040 through WLC-232 

227 

7 PQ Core WPQ-001 through WPQ-007 0 

5 HQ Core Li-001 through Li-005 0 

8 RC TP-001 through TP-008 0 

2 Sonic WSH-001 through WSH-002 0 

LAC 2017-2018 144 HQ Core LNC-001 through LNC-144 135 

LAC 2023 97 HQ Core LNC-145 through LNC-241 94 

Notes: Holes that were omitted were removed from the database due to proximity to other nearby holes which were deeper with more assays and more 

descriptive geological descriptions. 

 

Drilling methods were compared to test for sample bias, using core drilling as the standard. Rotary, sonic, 
and reverse circulation drilling all showed slight sample biases when compared to core drilling. Only HQ 
core holes were used for resource modeling to minimize the chance of sample bias.  

In the Thacker Pass deposit, sample assays, geologic logging and geological domains by stratigraphic units 
were incorporated into the block model. This dataset is adequate for resource grade estimation. Four-
hundred and seventy-one (471) HQ core holes were drilled specifically for assay and lithologic information. 
Four-hundred and fifty-six (456) of these HQ core holes were used for resource estimation after removing 
twinned, short or un-assayed drill holes.  

Eight Reverse Circulation (RC) holes were drilled to compare drilling techniques. The RC drilling method 
biased assay results so the method was abandoned. Seven PQ-sized core holes were drilled with the intent 
to provide samples for metallurgical test work. Two sonic holes were drilled to test the drilling method; it 
was determined that the lithologic sample quality was not comparable to traditional core drilling and 
therefore sonic drilling was abandoned. 

In 2008, LAC drilled five confirmation HQ core drill holes (Li-001 through Li-005) to validate historical drilling 
across the Montana Mountains to guide further exploration work. These holes were not used in the resource 
estimation. 

From January 2010 through June 2011, August 2017 through December 2017, June 2018 through 
November 2018, and March 2023 through December 2023, LAC initiated a definition drilling campaign to 
provide sufficient confidence in the geological and grade continuity to support a Measured and Indicated 
Mineral Resource for lithium (Figure 10-1). All cores were logged by geologists at a core shed located 
outside Orovada, NV, who recorded the hole identification number, easting, northing, elevation, total depth, 
and lithologic description. 
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Each subsequent drilling campaign since the 2007-2010 drilling expanded the known resource to the 
northwest, east, south of the highway and further understanding of the local geology across Thacker Pass. 
All anomalous amounts of lithium occurred in clay horizons.  

A total of 227 holes from the 2007-2010 campaigns, 135 holes from the 2017-2018 campaigns, and 
94 holes from the 2023 campaign were used in the 2024 Mineral Resource estimate in this report. 
Lithological interpretations of the drill holes from the 2007-2010, 2017-2018, and 2023 drilling campaigns 
are shown in Figure 10-1. 
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Figure 10-1 Drill Hole Map of Thacker Pass Deposit 
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Assays for drill holes prior to January 2010 (WLC-001 through WLC-037) had analytical work done by 
American Assay Laboratory (AAL) in Nevada. The AAL results failed multiple quality control checks and 
was determined unfit to use in the resource model. As a remedy, these holes had pulps re-assayed in 2010 
by ALS Global (ALS) in Reno, Nevada who now perform all assay work for LAC. The re-assayed samples 
only reported lithium grade while all other results include ALSô entire ME-MS61 ICP suite of 48 elements. 
Assay interval length was chosen by the geologist based on lithology and claystone color. The assay data 
can be visualized in Figure 10-3. Downhole assays and interpolated lithium grades are presented in the 
cross-sectional views.  

Initially optimal drill hole spacing for Inferred, Indicated, and Measured categories was determined by 
geostatistical methods based on the results of the first 37 drill holes (WLC-001 through WLC-037). After 
LAC concluded drilling in 2017 the drill hole spacing geostatistics was re-evaluated with an additional 193 
WLC holes (WLC-040 through WLC-232) and the drill hole spacing was widened for the 2018 drilling while 
maintaining the same Inferred, Indicated and Measured confidences. Spacing for the 2023 holes were 
based upon geostatistics from the 2022 Technical Report, requirements for condemnation drilling, density 
hole distribution, and to expand resources in the southern basis. An example of the drill core used in the 
geologic and grade model are shown in Figure 10-2.  

Figure 10-2 Photograph of Core after Geologic Logging 

 
Source: Lithium Americas Corp. (2021) 

 
 



NI 43-101 Technical Report ï Thacker Pass Project, Humboldt County, Nevada, USA       Page 76 
    

SGS Geological Services 

Figure 10-3 Representative Drill Sections with Composite Values 

 

10.1.1 Logging 

LAC core was collected once a day and transported back to the LAC secure core shed outside Orovada, 
Nevada. Core was cleaned and logged for lithology, oxidation, alteration and core recovery. All cores were 
photographed with high resolution digital cameras and samples were stored in locked buildings accessible 
by LAC personnel or contractors. 
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10.2 Additional Drilling in Thacker Pass Deposit 

10.2.1 Clay Properties Drilling 

In 2017, eight drill holes (LNC-049 through LNC-056 and LNC-086) were drilled to depths less than 16 m 
to collect samples for LAC. These samples were not geologically logged nor assayed. These samples are 
not included in the resource estimation or grade model but are included in the geological model. 

In August 2018, October 2019, and September 2022, LAC used a large diameter auger (1 m to 1.3 m) to 
drill thirteen holes up to 26 m deep for the purpose of collecting bulk claystone samples for metallurgical 
process testing. LN and WLC core holes were evaluated for clay type illite and smectite, lithium grades and 
calcium grades near surface to be representative samples of the whole Thacker Pass deposit. Clay types 
are defined by taking the ratio of assayed magnesium value in a sample and dividing by the lithium assayed 
value. A sample with a ratio of Mg:Li greater than 20 is considered smectite. A sample with a ratio of Mg:Li 
less than or equal to 20 is illite. The thirteen auger holes twinned the selected holes such that no 
independent laboratories assayed the samples collected. These holes were not used in the resource model. 

10.2.2 Geotechnical Drilling 

In 2017, three drill holes (LNC-083 through LNC-085) were drilled to collect geotechnical information. The 
majority of the drill holes were drilled using normal HQ core drilling practices. Each hole had samples 
collected by a contract geotechnical engineer at the drill rig. After the geotechnical samples were collected, 
the drill hole was logged and sampled by LAC employees or contractors. The geotechnical samples were 
sent to Solum Consultants Ltd. for geotechnical testing.  

In April 2017, two auger holes were drilled down 15 m to characterize the ground strength for infrastructure 
support. The geotechnical samples were sent to Solum Consultants Ltd. for geotechnical characterization. 
No samples were collected for assay. 

In March 2019, thirty-one auger holes were drilled down an average of 15 m, with a maximum depth of 
46 m, and twenty-eight trenches were dug, with a maximum depth of 7 m, to characterize the ground 
strength for infrastructure support. NewFields was contracted to oversee the drilling, trenching, sampling, 
testing and reporting of the geotechnical work. No samples were collected for assay.  

In August 2019, five HQ core drill holes were drilled to collect slope stability geotechnical information for pit 
highwall design. All five holes were collared at existing historical core hole locations. Three of the holes 
were drilled at an angle; the other two were vertical. Barr Engineering was contracted to perform the 
geotechnical sampling, televiewer work, testing, and reporting. These holes were not assayed or included 
in the resource estimation. The results of their work along with prior geotechnical studies were used to 
determine the safety factors to use for the engineered mine pit wall slopes.  

In December 2019, five auger holes were drilled down an average depth of 31 m, and twenty-one trenches 
were dug, with a maximum depth of 7 m, to characterize the ground strength and conditions for the CTFS. 
NewFields Engineering was contracted to oversee the drilling, trenching, sampling, testing and reporting of 
the geotechnical work. No samples were collected for assay as part of the drilling work; however, a few 
auger hole samples were assayed afterwards for lithium at LACôs process testing facility in Reno, NV. The 
sampling method did not meet LACôs standard for quality control on assays and were not used in the 
resource estimation. 

In September and October 2023, Barr Engineering Co. was contracted to perform a geotechnical evaluation 
of the tuff materials along the Montana Mountains and the tuffs of Long Ridge uplift. The purpose of the 
study was to update the evaluation of the stability of pit slope configurations performed by Barr in 2019. Pit 
slopes and geometry were modeled along the tuff contacts with a focus on acceptable factor-of-safety 
requirements. Four geotechnical borings were completed to an average depth of 86 m and the maximum 
depth of 129 m. Total of 64 samples from the tuff rock types were obtained for laboratory testing.  
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10.3 Surveying 

Collar surveying for LAC for the 2007-2010 drilling program used a Trimble GPS using the UTM NAD83, 
Zone 11 coordinate system.  

Collar surveying for the 2017-2018 LAC drilling campaign was conducted using a handheld Garmin 62S 
GPS set to UTM NAD83 Zone 11 with accuracy of ±3 m in the X and Y planes. In December 2017, a high-
resolution LiDAR and aerial photo survey of Thacker Pass was conducted in November of 2017 by US 
Geomatics with a reported accuracy of ±0.08 m. The collar elevations of the 2017-2018 drill holes were 
then corrected in the drill hole database to the surveyed surface elevation. The average change was an 
increased elevation of 0.286 m. 

Collar surveying for the 2023 drilling campaign was performed using a Carlson RT4 tablet data collector 
set to WGS84 and UTM NAD 83 Zone 11 with an accuracy of ±0.25 cm. Holes surveyed using WGS84 
coordinate system were transposed to UTM NAD 83 Zone 11 coordinates.  

From 2009 to 2010, downhole surveys were conducted on selected holes using a Boart-Longyear Trushot 
magnetic downhole survey tool to verify the holes were not deviating from vertical. Holes drilled in 2017-
2018 were down hole surveyed using the same tool whenever the depth exceeded 30 m. All holes were 
drilled vertical or nearly vertical with the exception of WLC-058 (Azimuth: 180º Dip: -70º) and LNC-083 
(Azimuth: 180º Dip: -60º) which were intentionally drilled at angles. Holes drilled in 2023 were also down 
hole surveyed using the same tool as the previous campaigns whenever the depth exceeded 30 m. Select 
holes were unable to be logged due to water encountered during drilling. All holes in 2023 were drilled 
vertically except for the four geotechnical holes: LNC-219, LNC-220, LNC-223, and LNC-224.  

10.4 Accuracy and Reliability of Drilling Results 

The Project is known for significant amounts of lithium contained in sub-horizontal clay beds in the 
McDermitt Caldera. Past and modern drilling results show lithium grade ranging from 2,000 ppm to 8,000 
ppm lithium over great lateral extents among drill holes. There is a fairly continuous high-grade sub-
horizontal clay horizon that exceeds 5,000 ppm lithium across the Project area as shown in the cross-
sections in Figure 14-7. This horizon averages 1.47 m thick with an average depth of 56 m down hole. The 
lithium grade for several meters above and below the high-grade horizon typically ranges from 3,000 ppm 
to 5,000 ppm lithium. The bottom of the Thacker Pass deposit is well defined by a hydrothermally altered 
oxidized ash and sediments that contain less than 500 ppm lithium, and often sub-100 ppm lithium (HPZ). 
All drill holes, except WLC-058, LNC-083, LNC-219, LNC-220, LNC-223 and LNC-224, are vertical which 
represent the down hole lithium grades as true-thickness and allows for accurate resource estimation. 

RC drilled holes were not utilized in the resource model due to analytical biases generated by this drilling 
method. The traditional core drilling method was determined to be best suited for sampling the Thacker 
Pass deposit for lithological and analytical investigations.  

The drilling techniques, core recovery, and sample collection procedures provided results that are suitable 
for use in resource estimation. There are no drilling, sample, or recovery factors that materially impact the 
accuracy and reliability of results. The data is adequate for use in resource estimation. 
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11 SAMPLE PREPARATION, ANALYSES, AND SECURITY 

11.1 LAC Site Sample Preparation 

The drilled core was securely placed in core boxes and labelled at site. The boxes of drilled core were then 
transported to the secure LAC logging and sampling facility in Orovada, Nevada, where they were 
lithologically logged, photographed, cut, and sampled by LAC employees and contractors.  

Sample security was a priority during the LAC drilling campaigns. Core from the drill site was collected daily 
and placed in a lockable and secure core logging and sampling facility (steel-clad building) for processing. 
All logging and sampling activities were conducted in the secured facility. The facilities were locked when 
no one was present. 

The lengths of the assay samples were determined by the geologist based on lithology. From 2007 to 2011 
certain lithologies associated with no lithium value were not sampled for assay. These rock types are 
alluvium, basalt, HPZ and volcanic tuff. All drilled core collected after 2011 was sampled for assay. Average 
assay sample length is 1.60 m but is dependent on lithology changes. The core was cut in half using a 
diamond blade saw and fresh water (Figure 11-1). Half the core was placed in a sample bag and the other 
half remained in the core boxes and stored in LACôs secure facility in Orovada. 

Figure 11-1 Half Core Sawed by a Diamond Blade 

 
Source: Lithium Americas Corp. (2021) 

 

To collect duplicate samples, one half of the core would be cut in half again, and the two quarters would be 
bagged separately. Each sample was assigned a unique blind sample identification number to ensure 
security and anonymity. The samples were either picked up by ALS by truck or delivered to ALS in Reno, 
Nevada by LAC employees. 

Once at ALS, the samples were dried at a maximum temperature of 60ºC. The entire sample was then 
crushed with a jaw crusher to 90% passing a 10 mesh screen. Nominal 250-gram splits were taken for each 
sample using a riffle splitter. This split is pulverized using a ring mill to 90% passing a 150 mesh screen. 
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11.2 Laboratory Sample Preparation 

ALS of Reno, Nevada, was used as the primary assay laboratory for the LAC Thacker Pass drill program. 
ALS is an ISO/IEC 17025-2017-certified Quality Systems Laboratory. ALS participates in the Society of 
Mineral Analysts round-robin testing.  

ALS is an independent laboratory without affiliation to LAC. 

A sample workflow diagram for geological samples is presented in Figure 11-2. 

Figure 11-2 Workflow Diagram for Geological Samples 

 

Source: Lithium Americas Corp. (2021) 

 

11.3 Analysis 

ALS Global used their standard ME-MS61 analytical package for testing of all of LACôs samples collected. 
This provides analytical results for 48 elements, including lithium. The method used a standard four-acid 
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digestion followed by an atomic emission plasma spectroscopy (ICP-AES) analysis to ensure that elevated 
metal concentrations would not interfere with a conventional inductively coupled plasma mass spectroscopy 
(ICP-MS) analysis. Certified analytical results were reported on the ICP-MS determinations.  

11.4 Density 

Several bulk density testing campaigns have been completed within the Project area. The ASTM bulk 
density and moisture testing standards that have been used are detailed below: 

Á Bulk Density: ASTM C914-09 standards for consolidated samples. 

o The test specimens shall be dried to a constant weight by heating to 60°C (140°F) to 

remove entrapped moisture. The temperature has been modified from the ASTM standard 

of 220°F to 230°F (105°C to 110°C) in order to match the ALS assay preparation. 

Determine the initial weight of each test specimen in grams to four significant figures. Coat 

the specimen with wax by dipping the specimen into the container of melted wax. 

Determine the weight of the wax-coated specimen in grams to four significant figures. 

Determine the weight of the wax-coated specimen suspended in water in grams to four 

significant figures.  

Á Bulk Density: ASTM C127 standards for aggregate samples. 

o A sample of aggregate is immersed in water for 24 ± 4 hours to fill the pores. It is then 

removed from the water, the water dried from the surface of the particles, and the mass 

determined. Subsequently, the volume of the sample is determined by the displacement of 

water method. Finally, the sample is oven-dried and the mass is determined. Using the 

mass values thus obtained and formulas in this test method, it is possible to calculate 

relative density (specific gravity) and absorption. 

The bulk density samples generally were point samples from drill core that averaged 3 inches in length. A 
description of the bulk density sampling programs is below.  

Á MacTec Engineering and Consulting (2008) had six samples from 3 drill holes analyzed for bulk 
density utilizing the ASTM standard C127 for aggregate samples. Natural moisture was also 
analyzed for these samples. Analysis was completed at the AAP laboratory. 

Á AMEC (2011) had 26 samples from six drill holes analyzed for bulk density utilizing the ASTM 
standard C914 with paraffin wax for consolidated samples. Natural moisture utilizing ASTM 
standard D2216 was also analyzed for these samples. The AMEC laboratories numbered 1484 
and 1485 completed the analysis. This analysis was completed as part of a PFS level geotechnical 
study for WLC.  

Á WLC analyzed 62 samples from 19 drill holes during the 2010 ï 2011 WLC exploration drilling 
campaign. The bulk density analysis utilized the ASTM standard C914 with paraffin wax for 
consolidated samples and C127 for aggregate samples. All analysis was completed in the WLC 
core shed under the supervision of WLC geologists.  

Á LAC analyzed 360 density point samples from 19 core holes across the Thacker Pass Project area 
from the 2023 drilling campaign. Bulk density testing was performed by NewFields Elko, Nevada 
Laboratory, an AASHTO accredited laboratory, utilizing the ASTM C914 standard with paraffin wax 
for consolidated samples.  

A listing of drill holes used for density testing is provided as Table 11-1 and Table 11-2 quantifies the 
number of bulk density point samples per drilling campaign and associated lithologies. A visual 
representation of where the bulk density samples were collected within the Project is shown on Figure 11-3. 
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Table 11-1 Holes Used for the Bulk Density Study 

Drilling 
Campaign 

Drill Holes Sampled 

MacTec (2008) WLC-20, WLC-21, WLC-22 

AMEC (2011) WLC-157, WLC-158, WLC-181, WLC-182, WLC-183, WLC-186 

WLC (2010-2011) 
WLC-10-1, WLC-102, WLC-104, WLC-105, WLC-106, WLC-111, WLC-117, WLC-135, WLC-
136, WLC-137, WLC-146, WLC-150, WLC-184, WLC-192, WLC-193, WLC-195, WLC-196, 
WLC-197, WLC-198 

LAC (2023) 
LNC-164, LNC-168, LNC-170, LNC-179, LNC-180, LNC-190, LNC-198, LNC-199, LNC-201, 
LNC-202, LNC-203, LNC-204, LNC-205, LNC-206, LNC-207, LNC-208, LNC-209, LNC-210, 
LNC-214 

Table 11-2 Bulk Density Sampling Point Sample Summary by Campaign and Lithology 

Drilling Campaign Density Point Samples by Lithology 

 Alluvium Basalt 
TMS 

Smectite 
TMS 
Illite 

TMS 
Ash 

HPZ Tuff Total 

MacTec (2008) 0 0 0 6 0 0 0 6 

AMEC (2011) 6 1 2 13 2 2 0 26 

WLC (2010-2011) 1 1 28 21 4 3 4 62 

LAC (2023) 1 84 109 95 31 12 28 360 

Total 8 86 139 135 37 17 32 454 
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Figure 11-3 Dry Bulk Density Sample Locations 
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Dry bulk density point samples were categorized by lithology and averaged. Histograms displaying the 

distribution of dry bulk density samples for TMS lithology are presented in Figure 11-4. A description of 

each lithological domainôs dry bulk density is below: 

Á A wide distribution of density range exists for smectite and illite dry bulk density values. However, 
both histograms show a normal bell-shaped distribution of density values. The density average and 
distribution for smectite (average of 1.80 g/cm3) was slightly lower than illite (average of 
1.96 g/cm3). Ash materials were generally lower in density values (average of 1.62 g/cm3) and are 
represented with a normal bell-shaped distribution. Higher density ash may be a representative of 
silicified ash layers and the inclusion of higher density - low lithium grade clays.  

Á The alluvium dry bulk density average of 1.71 g/cm3 is comprised of 8 samples and its 
representative histogram shows a random distribution. The random distribution of density values 
for alluvium is a result of the limited sampling pool, the heterogeneous materials in each sample, 
and secondary mineralization within the alluvium. Denser and more mineralized samples within the 
alluvium domain are shown in the higher dry bulk density samples as compared to loose 
unconsolidated less dense alluvium materials.  

Á The HPZ density values vary due to the different parent materials that make up the HPZ (average 
of 1.88 g/cm3). Various degrees of alteration that occurred to generate the HPZ may have resulted 
in the wide range of density values from secondary mineralization during the thermal heating of the 
parent materials.  

Á The basalt histogram is based off of 86 samples and is mostly uniform in shape with the majority 
of the samples ranging from 1.41 g/cm3 to 2.90 g/cm3 (average of 2.23 g/cm3). Lower density 
outliers may represent weathered or vesicular basalts. The average density value of 2.23 g/cm3 is 
lower than the global average for most basalts, but Benson Chow, the QP responsible for this 
section of the Technical Report, is of the opinion that the 86 samples are representative of the 
Thacker Pass deposit based on the testing to date.  

Á The tuff density averages 2.0 g/cm3 and ranges from 1.63 g/cm3 to 2.48 g/cm3. The bimodal 
distribution of the tuff histogram may represent samples from weathered and fresh tuff. 
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Figure 11-4 Dry Bulk Density Histograms -TMS 

 

 

The ranges and averages of the dry bulk density per lithology have been tabulated in Table 11-3. The 
averages represent the dry bulk density values used in the January 2024 resource model for each 
representative lithological domain. Despite the wide range on some of the distributions, all samples were 
included in the average to account for geological variation and non-uniform mineral alteration with the 
different lithological domains.  

Table 11-3 Dry Bulk Densities Averages 

Lithology 

Dry Bulk Density (g/cm3) 

Count Average Minimum Maximum 
Standard 
Deviation 

Alluvium 8 1.71 1.18 2.36 0.40 

Basalt 86 2.23 1.41 2.90 0.33 

TMS Smectite 139 1.80 1.18 2.48 0.20 

TMS Illite 135 1.96 1.39 2.47 0.19 

TMS Ash 37 1.62 1.03 2.40 0.28 

HPZ 17 1.88 1.42 2.25 0.26 

Tuff 32 2.00 1.63 2.48 0.19 

Moisture contents were evaluated in the Bulk Density Study for all the lithological domains. Moisture 
averages and ranges have been included in Table 11-4.  
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Table 11-4 List Moisture Percentage by Lithology 

Lithology 

Moisture % 

Count Average Minimum Maximum 
Standard 
Deviation 

Alluvium 1 2.50 - - - 

Basalt 85 3.28 0.10 16.97 3.41 

TMS Smectite 137 16.57 1.39 38.25 7.55 

TMS Illite 121 10.96 1.28 25.90 4.92 

TMS Ash 35 18.74 2.07 37.36 8.82 

HPZ 15 9.64 0.55 25.99 7.52 

Tuff 32 9.83 0.70 22.03 5.38 

Benson Chow, the QP responsible for this section of the Technical Report, understands that there is risk in 
utilizing average bulk density values for the Thacker Pass deposit and has taken the following steps to help 
mitigate that risk for the Mineral Resource and Mineral Reserve estimates presented in this report: 

Á The percentage of ash along with the clay type per block was utilized to estimate the bulk density 
for each block. This is further discussed in Section 14 of this report.  

Á The Mineral Resource classification has considered proximity to bulk density samples and has 
downgraded the Mineral Resource confidence classification areas with little or no bulk density 
analysis.  

Á Benson Chow recommends that additional testing be completed. The additional data should then 
be used to better represent the variability of the density by clay type.  

 

11.5 Quality Control 

In 2010, LAC contracted Dr. Barry Smee of Smee & Associates Consulting Ltd., an international specialist 
in QA/QC procedures who is familiar with the NI 43-101 reporting process, to develop a QA/QC program 
for exploration drilling. The program included inserting blank standards, 3,000 ppm grade standard, 4,000 
ppm grade standard, and duplicate samples into the drill core sample assay sets. 

In 2010-2011, for every 34 half core samples, LAC randomly inserted two standard samples (one 3,000 
ppm grade and 4,000 ppm grade), one duplicate sample, and one blank sample. The 2017-2018 quality 
program was slightly modified to include a random blank or standard sample within every 30.5 m (100 ft) 
interval and taking a duplicate split of the core (¼ core) every 30.5 m. 

In 2023, LAC re-certified the 3,000 ppm grade standard, 4,000 ppm grade standard and purchased the 
OREAS 173 standard (1,000 ppm standard) for use in 2023 QA/QC program. In addition to the three 
standards, a blank standard and duplicates were also included in the 2023 QAQC program. Like the 2017-
2018 program, a random blank or standard sample was included every 30.5 m interval and a duplicate split 
of the core (¼ core) was taken every 30.5 m. 

The total number of LAC blank, duplicate, and standard samples analyzed by the laboratory during LACôs 
drilling campaign in Thacker Pass are detailed below. These totals do not include ALS internal check and 
duplicate samples.  

Á 2010-2011 drilling campaign averaged 9.5% of the total samples assayed 
Á 2017-2018 drilling campaign averaged 11.1% of the total samples assayed 
Á 2023 drilling campaign averaged 10.5% of the total samples assayed 
Á Assaying for all drilling averaged 10.5% of the total samples assayed.  
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ALS also completed their internal QA/QC program which included blanks, standards and duplicates 
throughout the LAC exploration programs for lithium and deleterious elements including aluminum, calcium, 
cesium, iron, potassium, magnesium, sodium and rubidium. The standards used by ALS and the ALS 
QA/QC programs have been reviewed by Benson Chow, the QP responsible for this section of the 
Technical Report and were utilized in the QA/QC review.  

11.5.1 LAC Blank Samples 

Blank samples were used to check for cross-contamination between samples at the ALS lab. Blank samples 
were composed of dolomite sourced from a mine near Winnemucca, Nevada. Dolomite was chosen 
because it is known to have low lithium content and was, therefore, a good indicator of contamination. A 
bulk sample was collected and sent to Dr. Smee to be homogenized and certified. A warning limit for lithium 
was set at 100 ppm by Dr. Smee, which is five times higher than the certified value of 20 ppm lithium. The 
results of the blank sample checks are presented in Figure 11-5. 

In 2010-2011, LAC identified several blank standards that exceeded the 100-ppm lithium set by Dr. Smee. 
These samples were submitted for re-assay and their values were supported. It is likely that the high values 
indicate contamination in the crushing or prepping process. However, the frequency and lithium content 
amount are not high enough to be concerned about the overall assay results.  

The LAC 2017-2018 and 2023 exploration programs did not experience any failures of the blank standards 
and supports that cross-contamination at the lab did not occur. 
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Figure 11-5 LAC Blank Results 

 
Source: Sawtooth 2024 

11.5.2 LAC Standard Samples 

Standard samples consisting of two lithium bearing claystone samples from the Project area were used to 
test the accuracy and precision of the analytical methods used at the lab. To create the standards, a round 
robin of assays was completed in June 2010 in which 10 standards of each type were sent to six labs for 
testing. The resulting assays were evaluated by Dr. Smee to determine an average lithium value. The 
results from two of the labs were discarded because the analytical results were substantially different as 
compared to the other four labs and thought to be erroneous. Dr. Smee certified each standard with a 
lithium grade and confidence range of two standard deviations. The 3,000 standard is certified at 3,378 
ppm ±511 ppm lithium and the 4,000 standard is certified at 4,230 ppm ±850 ppm lithium. 

Benson Chow, the QP responsible for this section of the Technical Report, supported that the standards 
fell within two standard deviations of the median reported lithium grade for every batch of certified assays 
reported by ALS as well as within two standard deviations of the standard.  

In 2023, LAC contracted Moment Exploration Geochemistry, LLC in Lamoille, Nevada to re-certify the two 
lithium standards for lithium, aluminum, calcium, iron, potassium, magnesium, sodium and sulfur. The 3,000 
standard is certified at 3,420 ppm ±440 ppm lithium and the 4,000 standard is certified at 4,380 ppm ±420 
ppm lithium. 
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In addition to the two standards from the Project area, LAC purchased the standard OREAS 173 that has 
lithium certified at 1,181 ppm ±130 ppm lithium.  

Benson Chow observed that the majority of the standards fell within two standard deviations of the median 
reported lithium grade for every batch of certified assays reported by ALS as well as within two standard 
deviations of the standard. Figure 11-6 - Figure 11-10 show the results for the standards quality testing 
program for 4,000 Li standard, 3,000 Li standard and 1,000 Li standard.  

The LAC 2010-2011 drilling experienced a number of sample analyses falling outside two standard 
deviations. During this time, ALS changed their internal lithium standards used to calibrate the ICP machine 
in an effort to improve their consistency. This involved adding a 2,020 ppm lithium and 7,016 ppm lithium 
standard to their QA/QC program. The LAC 2017-2018 drilling campaigns showed a much tighter two-
standard deviation bracket indicating ALS had improved their lithium assay quality. 

The quality testing from the two standards was effective in supporting the quality of the results. From 2010 
to 2011, samples that fell outside the ranges set by Dr. Smee were re-assayed and new assay certificates 
issued. No samples were required to be submitted for re-assay by LAC in 2017 or 2018. However, ALS did 
re-run some assays that failed their internal checks before a certificate was issued. 

During the 2023 drilling program, three samples fell outside of the 2 standard deviations of the standard 
value and the average value. These samples were submitted for re-assay and the values were supported. 
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Figure 11-6 LAC Drilling QA/QC Results (4,000 Li Standard) ï 2010 Certification Values 

 
Source: Sawtooth 2024 
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Figure 11-7 LAC Drilling QA/QC Results (4,000 Li Standard) ï 2023 Certification Values 

 
Source: Sawtooth 2024 
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Figure 11-8 LAC Drilling QA/QC Results (3,000 Li Standard) ï 2010 Certification Values  

 

Source: Sawtooth 2024 
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Figure 11-9 LAC Drilling QA/QC Results (3,000 Li Standard) ï 2023 Certification Values  

 
Source: Sawtooth 2024 
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Figure 11-10 LAC Drilling QA/QC Results (1,000 Li Standard) 

  
Source: Sawtooth 2024 
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Figure 11-11 LAC Drilling Duplicate Results 

 

 
Source: Sawtooth 2024 

11.5.4 Discussion of QA/QC Results 

The 2010 sampling program was initially seeing a 6% failure rate of the QA/QC samples where 17% of the 
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The 2017-2018 and 2023 LAC sampling programs had consistent quality control results for the duration of 
the campaigns. Duplicate samples returned with an R2 value of 0.9827 and 0.9944, respectively, indicating 
a high-level of precision in the sampling and laboratory techniques and supporting the validity of QA/QC 
protocols. The duplicate grades extend from 4 ppm lithium to 8,500 ppm lithium. In addition, the blank and 
standards sample quality programs indicated that the accuracy and precision of the analytical process 
provides results that can be relied on for resource estimation.  

11.6 Qualified Person Statement 

Benson Chow is of the opinion that the sample preparation, security, and analytical procedures for the drill 
data for the Thacker Pass deposit are adequate for use for mineral resource estimation.  

 

  



NI 43-101 Technical Report ï Thacker Pass Project, Humboldt County, Nevada, USA       Page 97 
    

SGS Geological Services 

12 DATA VERIFICATION 

12.1 Site Inspection 

12.1.1 Sawtooth  

Benson Chow visited LACôs Thacker Pass Project site on November 8, 2018 and September 13 and 14, 
2022, August 15th and 16th, and December 19th 2023. The purposes of the visits were to complete a QP 
data verification, site inspections, and independent verification of the lithium grades. No material changes 
to the exploration drilling or site conditions have occurred on site since the site visits. During the visit, 
Benson Chow completed the following tasks: 

Á Visited the Project location to better understand the local geomorphology and layout. 
Á Visited the active exploration drilling rig to observe the HQ core drilling, core handling, and core 

transportation. Additional conversations with the exploration geologists included detailed 
discussions regarding the core lithology being drilled. 

Á Visited the LAC core shed located near the Project site to review the core storage facility, core 
logging procedures, core splitting procedures, core scanning, and sample preparation procedures. 
While at the core shed, LACôs geologists were actively logging core and an LAC technician was 
splitting and scanning core. A general conversation about the QA/QC program was conducted with 
LACôs Senior Geologist. 

Á Visited the onsite meteorological station to review security, access and general conditions of the 
station.  

Á Observed bulk sampling of ore material to be used for testing at LACôs Lithium Technical 
Development Center from the 2022 bulk sampling program. 

Á Collected samples from the 2022 bulk sampling program for independent verification of the clay/ash 
lithium grades. 

Á Verified drill hole collar locations and elevations.  
Á Toured the active pit and inspected the alluvium materials 
Á Visited LACôs Lithium Technical Development Center in Reno. 
Á Performed a laboratory audit of ALS Reno Laboratory where LAC sends samples for analytical 

testing preparations. 

Pictures showing the site conditions and site inspection activities have been included as Figure 12-1. 
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Figure 12-1 Site Inspection Pictures 

  

LN core shed inspection where cores were reviewed and stored. 

  

West waste rock storage facility location. Observed auger sampling of claystone/ash material. 

  

Field located existing drill hole for collar location and elevation verification. 
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Observed LNC-197 Coring Reviewed Core Logging Procedures with LACôs 

Geologist 

Source: Sawtooth, 2023 
 

Kevin Bahe visited LACôs Thacker Pass Project site on August 12-13, 2019, and on September 13-14, 
2022, to complete a QP data verification site inspection. Additionally, Kevin Bahe toured the pilot plant lab 
in Reno, NV on July 25, 2019, and LACôs Lithium Technical Development Center in Reno on September 
15, 2022. Lastly from July 2023 to present, Kevin Bahe has visited the site 1-2 weeks every month since 
July 2023 to present. There have been no material changes to the mineral project location since the most 
recent site visit. During the visits, Kevin Bahe completed the following tasks: 

Á Kevin Bahe visited the Project location to better understand the general layout of the mining area, 
dump areas, and plant area.  

Á During the site visit Kevin Bahe observed BARR engineering drilling cores for the pit slope stability 
study. Drilling was being done in the initial pit development area. Kevin Bahe was able to inspect 
cores and see lithology. 

Á During the visit to LACôs pilot lab, Kevin Bahe observed ore processing steps through the 
development of clay cake. Kevin Bahe gained a better understanding of ore processing. 

Á Toured LACôs new Lithium Technical Development Center. 
Á Observed bulk sampling of ore material to be used for testing at LACôs Lithium Technical 

Development Center from the 2022 bulk sampling program. 
Á Assisted in the collection of samples from the 2022 bulk sampling program for independent 

verification of the clay/ash lithium grades. 
Á Visited the LAC core shed located near the Project site.  
Á Toured the ALS Reno laboratory where LAC sends samples for analytical testing procedures.  
Á Provided engineering support for Sawtoothôs heavy earthworks for LACôs process plant pad site. 

12.1.2 NewFields 

Paul Kaplan visited the site several years ago and on July 30, 2024. Earthworks grading (early works) for 
the Phase 1 Process Facilities were observed and a general tour of the project site was completed. 
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12.1.3 SGS 

Joseph M. Keane, accompanied by Sam Yu (SGS team), visited the mine site on July 30, 2024 in the 
company of Josef Bilant and then visited the LAC Lithium Technical Development Center located in Reno, 
Nevada on July 31, 2024. Ryan Ravenelle explained the past history of the Lithium Technical Development 
Center and introduced the SGS visitors to the details of the pilot plant installation.  

12.1.4 EXP 

Á Walter Mutler of EXP visited the site on November 2, 2022. The highlights of his visit were as 
follows: 

Á Visited the Project site to better understand the location of the sulfuric acid and STG power plants 
and their ancillaries for both Phase 1 and 2. 

Á Determined that, considering the timeline of the acid plant construction is an earlier activity, there 
should be a minimum obstruction during the construction of the SA1/Power Plant, as the work will 
be under green field and grassroots conditions. 

Á Some of his other findings included: 

o Due to soft clay native topsoil, compaction of the area inside Project battery limits and 
roads should be considered, particularly in high-traffic roads and where heavy lifting items 
will take place. 

o The road clearance between the finish road elevation and the powerlines should be 
confirmed before any oversize transportation, as all construction traffic must cross the 115 
kV high-voltage power line. 

Á Visited LACôs Lithium Technical Development Center in Reno and observed the installation of the 
pilot plant upstream portion of the process (i.e., ore separation, scrubbing, and thickening). 

12.2 Data Verification Procedures 

Excel formatted electronic files containing lithological descriptions, sample assays, hole collar information, 
and downhole surveys were provided to Sawtooth from LAC for the purpose of generating a geologic 
resource block model. Certified laboratory certificates of assays were provided in PDF as well as csv 
formatted files for verification of the sample assays database. Sample names, certificate identifications, and 
run identifications were cross referenced with the laboratory certificates and sample assay datasheet for 
spot checking and verification of data by Benson Chow, the QP responsible for this section of the Technical 
Report. 

12.3 Drill Core and Geologic Logs 

Geologic logs were consolidated from paper archives and scanned PDFs on the LAC network drives. In 
2016, each drill log was transcribed into a spreadsheet using the smallest lithologic interval identified in the 
log to create the highest resolution dataset possible. 

Subsequent geologic loggings of drill cores were entered directly into either an Access database or Excel 
spreadsheets. The data would then be uploaded into the LACôs Hexagon Mining Drill Hole Manager 
database.  

Geologic logs, Access databases, and Excel spreadsheets were provided to Sawtooth for cross validation 
with the excel lithological description file. Spot checks between excel lithological description file were 
performed against the source data and no inconsistencies were found with the geologic unit descriptions. 
Ash percentages were checked in the lithological descriptions and a minor number of discrepancies were 
found in the ash descriptions. It was determined that less than 0.7% of the ash data contained discrepancies 
in the lithological description. Benson Chow, the QP responsible for this section of the Technical Report, 
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determined that this 0.7% database error was not material but noted that it should be addressed in the 
future.  

12.4 Verification of Drill Hole Survey 

Benson Chow, the QP responsible for this section of the Technical Report, located and resurveyed 18 drill 
holes using a hand-held GPS unit to verify the coordinates and elevations of the drill hole survey database. 
Table 12-1 lists the holes located and differences in the surveys and Figure 12-2 shows the locations of the 
drill hole locations and elevations verified by Benson Chow. The surveyed holes matched the coordinates 
and elevation of the hole survey provided by LAC closely where the actual drill holes could be found. The 
drill holes that could not be found did not have permanent markers and are in areas where cattle have been 
present since the drilling concluded. Benson Chow is satisfied with the number of drill holes that were 
located as well as the comparison of the collar locations. 
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Table 12-1 Drill Hole Survey Verification 

DHID 

Hand Held GPS  Drill Hole Database  Difference  

Comment Easting 
(m)  

Northing 
(m)  

Elevation 
(m)  

Easting 
(m)  

Northing 
(m)  

Elevation 
(m)  

Easting 
(m)  

Northing 
(m)  

Elevation 
(m)  

LN 011 409,812 4,616,847 1,544 409,813 4,616,848 1,546 1 1 1  

LN 018 409,855 4,616,968 1,529 409,854 4,616,969 1,532 (1) 1 3  

LN 118 409,898 4,616,826 1,540 409,898 4,616,825 1,542 0 (1) 2  

LN 088 409,906 4,619,017 1,609 409,916 4,619,034 1,615 10 17 6 
No hole was found, 

evidence for drill pad 

LN 026 409,915 4,618,891 1,594 409,915 4,618,894 1,598 0 3 4  

LN 027 410,111 4,618,836 1,596 410,106 4,618,841 1,599 (5) 5 3  

LN 087 410,115 4,618,979 1,611 410,104 4,618,990 1,617 (11) 11 5 
No hole was found, 

evidence for drill pad 

LN 029 410,273 4,618,845 1,602 410,274 4,618,851 1,607 1 6 5 
No hole was found, 

evidence for drill pad 

WLC 
120 

411,126 4,617,932 1,541 411,125 4,617,932 1,544 (1) (1) 3  

WLC 
114 

411,249 4,617,988 1,540 411,249 4,617,989 1,542 0 1 3  

WLC 
063 

411,355 4,618,180 1,548 411,358 4,618,181 1,552 3 0 4  

WLC 
097 

411,370 4,618,107 1,544 411,366 4,618,107 1,548 (4) 0 4  

WLC 
126 

411,503 4,618,158 1,547 411,503 4,618,160 1,551 (0) 2 5  

WLC 
155 

411,619 4,618,059 1,543 411,622 4,618,058 1,544 3 (1) 1  

WLC173 411,621 4,617,995 1,538 411,622 4,617,996 1,540 1 0 2  

LN 144 413,780 4,617,560 1,474 413,783 4,617,557 1,473 3 (3) (1)  

LN 138 414,122 4,617,614 1,461 414,133 4,617,616 1,461 11 2 (0)  

LN 115 416,598 4,618,477 1,454 416,598 4,618,476 1,452 (0) (1) (2)  
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Figure 12-2 Drill Hole Verification Locations 
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12.5 Verification of Analytical Data 

Benson Chow, the QP responsible for this section of the Technical Report, completed spot checks of the 
Excel assays datasheet used in the creation of the geologic block model by cross-referencing the assay 
data with the certified laboratory certificate of assays. Only HQ core holes were reviewed since HQ cores 
were the only holes used for the estimation of resources. No data anomalies were discovered during this 
check.  

Benson Chow collected samples during LACôs 2022 auger bulk sampling program for independent 
verification of the lithium clay/ash grades. The samples were delivered to ALS Laboratory in Reno, NV for 
processing and analysis. Figure 12-3 shows the distribution of lithium grades from the 28 independent 
samples tested by ALS. Distribution of the lithium grades from the independent verification shows 
distribution of grades similar to what has been reported from the drill core assays. Blank and duplicate 
samples were also included in the independent verification of the auger bulk samples and results of the 
analysis seem reasonable.  

Figure 12-3 Independent Verification of Lithium Grades Distribution 

 

Source: Sawtooth, 2022 

12.6 Geological and Block Modelling 

Geologic domains were created based upon lithologies and were used to isolate grades among the different 
lithologies. Grade was estimated in the block model using variograms in an unfolded model. The grade was 
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allowed to trend with the tuffaceous basal unit. Cross-sectional reviews of the grades were performed to 
inspect the grade trend along the tuff surface.  

Verification of the block model was performed by the creation of a geostatistical model and the review of 
its various outputs. Histograms, scatter plots, simulation, and swath plots were created and analyzed to 
validate the accuracy of the block model by Benson Chow, the QP responsible for this section of the 
Technical Report. The statistical analysis and results are discussed in Section 14.  

12.7 Mine Design and LOM Plan 

Kevin Bahe reviewed the following as part of the mine planning, cost model, and Mineral Reserves data 
verification.  

12.7.1 Geotechnical  

The slope stability studies completed by BARR Engineering in 2019 and 2024 were reviewed by Kevin 
Bahe. The recommendations were implemented in the pit design. A table of slope configurations can be 
seen in Section 16.1. 

12.7.2 Mining Method 

The shallow and massive nature of the Thacker Pass deposit makes it amenable to open-pit mining 
methods. Per uniaxial compression strength studies done by WorleyParsons (Mar. 2018) and AMEC (May 
2011), it was determined that mining of the ore clay body can be done without any drilling and blasting. 
Additionally, WLC was able to excavate a test pit in 2003 without any drilling and blasting. Only the basalt 
and tuff waste material will require blasting. The mining method assumes hydraulic excavators loading a 
fleet of end dump trucks. 

12.7.3 Pit Optimization 

The pit optimization for reserves was based on the resource pit completed in 2024. The final optimized pit 
is limited by several physical features. The north is limited by the Montana mountains, to the west by 
Thacker Pass Creek, to the east by the CTFS and mine facilities, process plants, the south by the Double 
H mountains, and mineral rights.  

It is concluded that the final pit shell along with the waste/ore quantities are reasonable based on the pit 
optimization inputs and do provide a positive economic value.  

12.7.4 Mine Design 

The optimized reserved pit was built from the stated resource pit used for mine planning. Ramps are 
assumed to be at a maximum slope of 10%. The berm, batter, and benching used within the ultimate 
resource and reserve pit follow the slope recommendations received from the Barr 2024 slope stability 
study. All mining benches are 4.6 m high. Double benches planned results in a benching height of 9.1m.  

12.7.5 Production Schedule 

Production sequencing was completed using Maptekôs Evolution Origin scheduling software. Ore blocks 
were defined based on the cutoff grade. Kevin Bahe reviewed the mining sequence and found it to be 
reasonable and will support the plan. 
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12.7.6 Labor and Equipment 

Kevin Bahe reviewed the assumptions used for equipment fleet size estimation, including equipment 
capacity, availability, and utilization percentages, equipment operating hours, and haul distances. The truck 
fleets are adequately sized for the requirements and match the selected excavators and loaders. 

12.7.7 Economic Model 

Kevin Bahe reviewed the following economic model inputs: mining cost, mining quantities, and mining 
capital. Based on the results, the project is economically viable. 

12.7.8 Facilities and Materials 

Through pit optimization routines, Kevin Bahe, has verified that the facilities and waste materials located 
within the reserve pit boundary can be economically relocated when access to those areas is required 
during mining. 

12.8 Data Adequacy 

Based on the various reviews, validation exercises, and remedies outlined above, Benson Chow, Kevin 
Bahe, Paul Kaplan, Joseph Keane, and Walter Mutler, the QPs responsible for this section of the Technical 
Report concluded that the data is adequate for use in Mineral Resource and Mineral Reserve estimation. 
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13 MINERAL PROCESSING AND METALLURGICAL TESTING 

Extensive metallurgical and process development testing has been performed both internally at LAC 
facilities and externally with vendors and contract commercial research organizations. The main objective 
was to develop a viable and robust process flowsheet to produce battery grade lithium carbonate. 
Additionally, the flow sheet was designed to only include equipment that has been historically proven in 
mining and chemical operations to minimize risk of ñfirst-of-kindò technology. Test work is briefly 
summarized where appropriate and relevant. Major areas of the flow sheet are discussed in more detail in 
Section 17, but they include:  

Á Beneficiation 
Á Leaching 
Á Neutralization 
Á Countercurrent Decantation (CCD) and Filtration 
Á Magnesium and Calcium Removal 
Á Ion-Exchange Polishing 
Á Lithium Carbonate (Li2CO3) production 

Data collected from test programs to date has been used for various equipment selection, definition of 
operating parameters and development of process design criteria for the current flowsheet. Metallurgical 
recovery of lithium from each circuit is based on a combination of data and anticipated performance of unit 
operations at commercial scale. Overall lithium recovery is then calculated as a function of the individual 
circuits.  

The most relevant metallurgical test data are discussed in this section. Unless otherwise noted, all testing 
has been performed on material collected from the proposed Thacker Pass pit (see Section 13.1.1) and 
are considered representative of the styles of mineralization and the deposit as a whole. 

13.1 Ore Selection for Metallurgical Testing 

13.1.1 Samples 

The ore samples used for bulk metallurgical testing were collected by auger sampling campaigns from the 
proposed pit at the Thacker Pass deposit. Bulk sample holes were selected to spatially represent the 
Thacker Pass deposit, targeting both high and low lithium contents and the life of mine mineralogy of both 
clay types illite and smectite. Clay types are defined by taking the ratio of assayed magnesium value in a 
sample and dividing by the lithium assayed value. A sample with a ratio of Mg:Li greater than 20 is 
considered smectite. A sample with a ratio of Mg:Li less than or equal to 20 is illite. The location, depth, 
and compositions of bulk samples are shown in Table 13-1. Ore was transferred from the auger into bulk 
bags, and each bulk bag contained approximately 0.9 metric tonne of material. The location of auger holes 
superimposed on the proposed pit along with exploration drill holes is shown in Figure 13-1.  

Table 13-1 Bulker Auger Sample Hole Locations and Depth 

Hole Reference Material 
Depth 

m (ft) 
# Bags Collected 

WLC-204 Smectite 0.6-25 (2-82) 26 

WLC-197 Smectite 3-25 (10-83) 26 

WLC-112 Smectite 9-17 (30-57) 28 

WLC-202 Illite 10-17 (32-57) 14 

WLC-136 Illite 7-24 (22-80) 28 

WLC-118 Illite 5-16 (17-52) 24 
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Figure 13-1 Bulk Sample Hole Locations within Proposed Pit 

 

In other cases, ore samples for small scale testing were taken from drill hole coarse reject bags. These 
samples were chosen to target specific compositions.










































































































































































































































































































































































































































































































































