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1.0 EXECUTIVE SUMMARY 

RESPEC Company LLC (“RESPEC”) has prepared this technical report summary on the Tonopah Flats 

clay lithium project at the request of American Battery Technology Company (“ABTC”), a United States 

(“U.S.”) listed company (ABML: OTCQX) based in Reno, Nevada.  The Tonopah Flats lithium project is an 

exploration-stage project located northwest of Tonopah in Esmeralda and Nye Counties, Nevada.  This 

report provides a technical summary and a current estimate of lithium mineral resources for the project 

under the U.S. Securities and Exchange Commission (“SEC”) Regulation S-K.    

1.1 PROPERTY DESCRIPTION AND OWNERSHIP 
The Tonopah Flats property consists of 517 unpatented Federal mining lode claims covering 

approximately 10,340 acres and is centered at 38.1099° North Latitude and 117.3479° West Longitude.  

ABTC owns 100% of the mining lode claims comprising the Tonopah Flats property.  Ownership of the 

unpatented mining lode claims is in the name of the holder (locator), subject to the overall title of the 

United States of America.  Under the Mining Law of 1872, the locator has the right to explore, develop, 

and mine minerals on unpatented mining lode claims without payments of production royalties to the U.S. 

government.  The 517 unpatented lode claims include rights to all locatable subsurface minerals.  

Currently, annual claim-maintenance fees of $165 per claim are the only federal payments related to 

unpatented mining lode claims.  As of the effective date of this report, these fees have been paid in full 

to September 1, 2023.   

1.2 GEOLOGY AND MINERALIZATION 
The Tonopah Flats property is located in a broad alluvial basin of subdued topography between the San 

Antonio Mountains to the east and the Monte Cristo Mountains to the west, approximately seven miles 

northwest of the town of Tonopah, Nevada. The project area lies along the eastern margin of the 

northwest-trending Walker Lane tectonic belt. Quaternary alluvial fan and pediment sedimentary 

deposits cover most of the property and are generally composed of silt, sand, and gravel from local 

sources. The alluvial cover has an average thickness of less than 50 feet over much of the property and 

overlies a thick sequence of fluvial and lacustrine epiclastic volcanic conglomerate, sandstone, siltstone, 

claystone and tuff of the Miocene age Siebert Formation. 

 

The lithium mineralization at Tonopah Flats occurs predominantly in the claystones of the Siebert 

Formation.  The identified claystone thickness in the project area exceeds 800 feet. The overall 

sedimentary package within the project area is flat lying to gently dipping. Fine laminations and “waxy” 

textured clay seen in the drill cuttings are thought to be correlative with higher lithium grades. 

1.3 STATUS OF EXPLORATION, DEVELOPMENT AND OPERATIONS 
Exploration conducted by ABTC commenced in the summer of 2021 and has included both surface 

sampling and drilling.  ABTC collected 29 surface samples in June 2021 to confirm elevated lithium values 

from samples collected by a previous owner. The surface samples returned an average of 314 ppm 

lithium with a maximum of 882 ppm lithium. 
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ABTC commenced drilling at the Tonopah Flats property in December of 2021.  A total of 12,000 feet 

were drilled in 10 reverse-circulation (“RC”) holes and 12 air core holes during two phases of drilling prior 

to October of 2022. Drillholes were spaced approximately 200 feet to 3,500 feet apart. All holes were 

drilled vertically and ranged from 400 to 885 feet in depth. Lithium mineralization was encountered in all 

21 drillholes submitted for analysis. 

1.4 METALLURGICAL TESTING AND MINERAL PROCESSING 
The Tonopah Flats deposit is comprised of lithium-rich sedimentary claystone with negligible work index 

and abrasion, and readily disaggregates when suspended in water. Standard assaying of head grades 

was performed using a representative array of samples selected from 21 drillholes. For metallurgical 

leaching trials, bulk samples from the Tonopah Flats lithium project were prepared for lithium leach trials 

using roughly 700 pounds of cuttings from the 2021-2022 drillhole program.  These metallurgical 

leaching trial samples were collected from drillhole TF-2208 where the average head-grade for lithium 

was found to be about 790 ppm. 

 

The sample was homogenized by cone-and-quarter methods and pulverized to 100 mesh to obtain a 

statistically repetitive sample. Mineral processing was carried out at the University of Nevada, Reno’s Ore 

Dressing Laboratory. 

 

The claystone is responsive to dilute acid leaching under agitation as well as several methods of selective 

lithium leaching.  Leaching trials were carried out in-house by ABTC using statistically representative 

homogenized bulk samples, and these trials demonstrated that over 90% of lithium can be leached from 

the claystone within a few hours. Following leaching, treatment of the pregnant leaching solution by pH 

adjustment/neutralization, filtration, solution purification, concentration, conversion, and final solution 

polishing/crystallization, or battery grade lithium hydroxide monohydrate can be realized. To be 

consistent with similar projects, the resources in this report are tabulated in lithium carbonate equivalent 

(“LCE”).  

 

To further validate and optimize these metallurgical and mineral processing techniques, ABTC 

summarized the results of its bench scale trials for the manufacturing of battery grade lithium hydroxide 

specifically from these Nevada-based claystone materials in a $4.5M proposal to the US Department of 

Energy.  In this application, the ABTC team and its sub applicant, DuPont Water Solutions, described its 

integrated mineral processing train in detail and proposed a plan for evolving these bench scale trials to 

a multi-ton per day continuous integrated field pilot plant to demonstrate the performance and 

economics of the overall system.  In January 2021, ABTC was notified that the US DOE had selected its 

proposal for funding1 and the projected initiated in October 2021.  Substantial trials, validations, and 

optimizations of these mineral processing unit operations have been performed to date within this 

government supported project. 

 

Due to the positive results from these bench scale validations, the ABTC team applied for a second round 

of US DOE funding in the Spring of 2022 to further evolve this project and to construct a commercial 

 
1https://americanbatterytechnology.com/press-release/american-battery-metals-company-selected-for-4-5-

million-grant-by-u-s-department-of-energy-advanced-manufacturing-office/ 
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scale lithium hydroxide refinery utilizing this system design and the bench and pilot scale results from the 

initial program.  In October 2022 ABTC, with its subapplicants DuPont Water Solutions, University of 

Nevada, Reno, and Argonne National Laboratory, were notified that its proposal for its $115M commercial 

scale refinery project was selected for funding2.  ABTC is now in the process of detailed construction 

design for this commercial scale lithium hydroxide refinery based on these fundamental metallurgical and 

mineral processing techniques. 

1.5 MINERAL RESOURCE ESTIMATE 
The mineral resource estimates presented herein were performed by RESPEC. These estimated mineral 

resources were classified by geological and quantitative confidence in accordance with the S.E.C. New 

Mining Rules. The mineral resources for Tonopah Flats described and tabulated in this report are entirely 

classified as Inferred and were estimated to reflect potential open-pit extraction. 

 

The lithium resources at Tonopah Flats were modeled and estimated by: 

/ Developing a geological model of the deposit; 

/ Evaluating the drill-hole lithium assay data statistically; 

/ Utilizing the geological model as the base for interpreting lithium mineral domains on a set of 

cross sections spaced at 500 foot intervals; 

/ Projecting the sectional mineral-domain polygons horizontally to the drill data within each 

sectional window, thereby creating three-dimensional polygons; 

/ Using the polygons to create three-dimensional wireframe solids of the mineral domains; 

/ Coding a block model comprised of 100 x 100 x 20 (x, y, z) -foot blocks to the mineral domains 

using the wireframe mineral-domain solids;  

/ Analyzing the modeled mineralization domains statistically to aid in the establishment of 

estimation and classification parameters; 

/ Interpolating lithium grades by inverse-distance to the third power into the block model using 

the coded lithium-domain percentages to explicitly constrain the grade estimations; and 

/ Constraining the resource with a pit optimization to determine a shape and cut-off grade 

satisfactory to meet the requirement of reasonable prospects for economic extraction.  

 

Inferred resources constrained by the pit optimization represent 65% of the total spatial land package 

controlled by ABTC. Through this analysis an open-pit resource estimate has been developed that 

supports a 200,000 ton per day claystone processing rate, with processing assumed to consist of vat 

leaching and lithium hydroxide recovery. The lithium cut-off grade used in the pit optimization is 300 ppm 

Li. Table 1-1 summarizes the Tonopah Flats lithium resources. 

  

 
2 https://americanbatterytechnology.com/press-release/american-battery-technology-company-selected-for-us-

doe-grant-for-115m-first-of-kind-commercial-scale-lithium-manufacturing-facility/ 
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Table 1-1. Tonopah Flats Mineral Resources 

Classification 
Cut-off 

(ppm Li) 
Total  Ktons 

Ave. 

ppm Li 
Li  KTons LCE  KTons 

Inferred 300 5,289,000 561 2,970 15,800 

 

Notes: 

/ The estimate of mineral resources was done by RESPEC. 

/ All Tonopah Flats resources are classified as Inferred. 

/ Mineral resources comprised all model blocks at a 300ppm ton Li cut-off that lie within an 

optimized pit. 

/ Lithium carbonate equivalent (“LCE”) tons were calculated using a factor of 5.323. 

/ Mineral resources that are not mineral reserves do not have demonstrated economic viability. 

/ The effective date of the estimate is November 8, 2022. 

/ Rounding may result in apparent discrepancies between tons, grade, and contained metal 

content. 

 

The current resources are pit-constrained based on a minimum cut-off concentration of 300 ppm Li.  

Price trends throughout 2022 reflect an average market price that would support a significantly lower 

cut-off concentration, however as these recent market prices are much higher than averages over 

previous years, there is some risk that a significant commodity price drop would change the economic 

inputs to the pit constraints used to report this resource. As a result, a conservative cut-off concentration 

of 300 ppm Li is used in this analysis.  It should be noted that without this grade constraint, the resulting 

pit shell using these parameters would be larger than has been used for the resources reported herein. 

 

Future upgrades to mineral resource classification will require reduced drillhole spacing, particularly with 

core drilling, to increase confidence in the geologic interpretation and distribution of samples influencing 

the estimate.  The estimated lithium leaching recovery is based on a set of tests from a 700-pound 

composite sample from drill cuttings.  While considered adequate for estimating a cut-off grade for the 

Inferred classification, further testing will be required for higher levels of resource classification. 

1.6 CONCLUSIONS AND RECOMMENDATIONS 
RESPEC concludes that the ABTC Tonopah Flats lithium project is the largest known lithium project in the 

US (in terms of publicly reported total tons of resources, discussed in Section 22.1) and is a project of 

merit that warrants additional work. The project has a large-tonnage, low-grade lithium resource worthy 

of further exploration and technical investigation. The Tonopah Flats resource is significantly larger in 

terms of total tons than similar clay-hosted lithium projects in Nevada. The large-tonnage nature of the 

deposit, combined with the internally developed lithium extraction and hydroxide manufacturing 

techniques validated and supported through numerous government awards, makes it a potentially critical 

source of domestically produced lithium to meet increasing demand for lithium products. The project is 

ideally situated close to infrastructure and the town of Tonopah, making it attractive for future 

development. 
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The resources reported herein can likely be upgraded in classification with additional infill drilling, 

metallurgical and process testing, and improved understanding of mineralization prior to conducting 

economic studies.  The current lithium resources remain open to the north, south and at depth. It is 

reasonable to assume that there is potential to significantly expand the resources with further drilling 

extending to the north and south property boundaries, and at greater depths.  

 

Potential risks for the mineral resource estimate provided in this report include: 

 

/ Accuracy of fault modeling and offset of lithium-hosting lithologies on western-side of mineral 

resource; 

/ Lack of project-specific lithologic density data; 

/ Accuracy of processing cost used in the pit optimization to define the resource which can 

potentially affect resource cut-off grades; 

/ Large fluctuations in commodity prices which can potentially affect resource cut-off grades; 

 

Table 1-2 summarizes RESPEC’s recommendations for advancing the project to the pre-feasibility stage 

and the associated steps and estimated costs required to achieve milestones in the process.  

 

Table 1-2.  Recommended Work Program and Cost Estimate for Pre-Feasibility Study 

Item Estimated Cost ($) 

Preliminary Economic Assessment $70,000  

Phase I Infill Core Drilling (3,400 feet) $500,000  

Phase II Infill Core Drilling (2,600 feet) $400,000 

Resource Update $100,000  

Passive Seismic Study $30,000 

Metallurgy  $250,000  

Pilot Test - Processing 
Covered Under DOE 

Grant 

Pre-Feasibility Study $3,500,000  

Total $4,850,000 
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2.0 INTRODUCTION 

RESPEC Company LLC (“RESPEC”) has prepared this technical report summary on the Tonopah Flats 

lithium project at the request of American Battery Technology Company (“ABTC”), a Nevada Corporation 

and a United States (“U.S.”) listed company (OTCQX:ABML) based in Reno, Nevada.  The Tonopah Flats 

lithium project is located northwest of Tonopah in Esmeralda and Nye Counties, Nevada.   

 

The purpose of this report is to provide a technical summary and initial assessment to support the 

disclosure of a current estimate of lithium mineral resources for the project in support of ABTC’s 

regulatory obligations under the U.S. Securities and Exchange Commission (“SEC”) and Code of Federal 

Regulations subpart 229.1300 of Regulation S-K (“SK-1300”).  The Tonopah Flats property is considered 

a material property under SK-1300.  This technical report summary provides the first technical summary 

and resource estimate for the project.    

2.1 SOURCES OF INFORMATION 
The scope of this technical report summary included a review of pertinent technical reports and data 

provided to RESPEC by ABTC relative to the general setting, geology, project history, exploration 

activities and results, methodology, quality assurance, interpretations, drilling programs, and metallurgy.  

RESPEC has fully relied on the data and information provided by ABTC for the completion of this report, 

drawing most significantly on the report of Bonham and Garside (1979) as well as other sources of 

information cited specifically in portions of this technical report summary and listed in Section 24 

References.  RESPEC has also utilized information derived from work performed on adjacent properties, 

and on observations made by RESPEC geologists during their site visit in September 2022.  RESPEC has 

reviewed much of the available data and has made judgments about the general reliability of the 

underlying data.  Where deemed either inadequate or unreliable, the data were either eliminated from use 

or procedures were modified to account for lack of confidence in that specific information.  RESPEC has 

made such investigations as deemed necessary in their professional judgment to be able to reasonably 

present the conclusions discussed herein.   

2.2 PERSONAL INSPECTIONS  
On September 1, 2022, RESPEC Qualified Persons (“QPs”) conducted a site visit to the Tonopah Flats 

lithium project guided by ABTC personnel including Scott Jolcover, Chief Resource Officer and Ross 

Leisinger, Head of Resources, and consulting geologist Greg Kuzma.  RESPEC toured the property, 

viewed active drilling and sampling techniques, reviewed representative reverse-circulation (“RC”) rotary 

drill cuttings, evaluated the status of drill-sample storage, and measured the GPS coordinates of selected 

drillhole collar locations.  The subsurface geology of the Tonopah Flats deposit was reviewed through an 

examination of RC drill cuttings from selected drillholes, project drill logs and cross sections, and through 

explanatory conversations with project geologist, Greg Kuzma.   
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2.3 EFFECTIVE DATE 
The effective date of the current mineral resources is November 8, 2022, and the effective date of this 

technical report summary is February 26, 2023.  In this report, measurements are generally reported in 

Imperial units.  Where information was originally reported in metric units, RESPEC has made the 

conversions as shown below.  Units of measure, and conversion factors used in this report include: 

2.4 UNITS OF MEASURE AND FREQUENTLY USED ACRONYMS 
Linear Measure 

1 centimeter   = 0.3937 inch 

1 meter    = 3.2808 feet = 1.0936 yard 

1 kilometer   = 0.6214 mile 

Area Measure 

1 acre    = 0.00156 square mile 

Capacity Measure (liquid) 

1 liter    = 0.2642 US gallons 

Weight 

1 tonne  (metric)   = 1.1023 short tons = 2,205 pounds 

 1 kilogram  = 2.205 pounds 

 

Currency:  Unless otherwise indicated, all references to dollars ($) in this report refer to currency of the 

United States. 

 

Lithium carbonate equivalent (“LCE”) is an industry term that refers to the elemental lithium content of a 

deposit as if it is entirely present as the chemical compound lithium carbonate (Li2CO3), which is a 

commonly traded commodity.  Table 2-1 lists common volume conversions of elemental lithium and 

lithium minerals to LCE: 

 

Table 2-1. List of Common Volumetric Conversions of Lithium Minerals to LCE 

Lithium Mineral LCE (Li2CO3) 

Elemental Lithium (Li) 5.323 

Lithium Hydroxide (LiOH) 1.543 

Lithium Hydroxide Monohydrate (LiOH- H2O) 0.88 

Lithium Oxide (Li2O) 2.473 

Spodumene (LiAlSi2O6) 0.199 
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Frequently used acronyms and abbreviations are listed in Table 2-2.   

 

Table 2-2. List of Units, Acronyms, and Abbreviations 

AA atomic absorption spectrometry 

BLM US Bureau of Land Management 

cm centimeters 

core diamond core-drilling method 

oC degrees centigrade 

°F degrees Fahrenheit 

ft foot or feet 

hp horsepower 

GPS Global Positioning System 

ICP inductively coupled plasma analytical method 

ICP-AES inductively coupled plasma - atomic emission spectroscopy method 

ICP-MS inductively coupled plasma – mass spectrometry method 

in inch or inches 

lbs pounds 

LCE Lithium carbonate equivalent 

LHM Lithium hydroxide monohydrate 

Li lithium 

µm micron 

m meters 

Ma million years old 

mi mile or miles 

ppm parts per million 

QA/QC Quality assurance and quality control 

RC reverse-circulation drilling method 

Resource Pit Optimized pit shell for the Tonopah Flats Deposit Resources 

t metric tonne or tonnes 

T Imperial short ton (2,000lb) 

Tph Imperial short ton per hour 
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3.0 PROPERTY DESCRIPTION AND LOCATION 

RESPEC is not an expert with regard to legal, environmental and social matters such as the validity of 

mining lode claims and agreements and environmental permitting.  RESPEC has relied fully on ABTC for 

the information in Section 3.1 through Section 3.5 as summarized in Section 25.0. 

3.1 PROPERTY LOCATION 
The Tonopah Flats property is in the southeastern portion of Big Smoky Valley approximately seven miles 

northwest of Tonopah in Esmeralda and Nye Counties, Nevada, U.S.A.  The property is located in parts of 

Sections 1 to 4, 9 to 12, 13 to 16, 21 to 28, and 33 to 36, inclusive, in Township 3 North, Range 41 East, 

Mount Diablo Base and Meridian.  The property location is shown in Figure 3-1. 

 

 

Figure 3-1.  Location Map for the Tonopah Flats Property   
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3.2 PROPERTY AREA AND CLAIM TYPE 
The Tonopah Flats property is centered at 38.1099° North and 117.3479° West (Figure 3-2) and consists 

of 517 unpatented Federal lode mining claims covering approximately 10,340 acres. Appendix A 

provides a list of the individual lode claims that comprise the Tonopah Flats property.   

 

In 2021, ABTC acquired an exploration license with an option to purchase lode claims 1 through 305 from 

1317038 Nevada Ltd. Inc. The option was exercised by ABTC after a due diligence period and the 

agreement closed escrow in October 2022. ABTC staked additional lode claims in December 2021 (lode 

claims 306 through 427) and February 2022 (lode claims 428 through 517).  

 

 

Figure 3-2. Tonopah Flats Property Map 
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3.3 MINERAL RIGHTS  
Ownership of the unpatented mining lode claims is in the name of the holder (locator), subject to the 

overall title of the United States of America, under the administration of the U.S. Bureau of Land 

Management (“BLM”).  Under the Mining Law of 1872, which governs the location of unpatented mining 

lode claims on federal lands, the locator has the right to explore, develop, and mine minerals on 

unpatented mining lode claims without payments of production royalties to the U.S. government, and 

subject to the surface management regulation of the BLM.  The 517 unpatented lode claims include rights 

to all locatable subsurface minerals.  Currently, annual claim-maintenance fees of $165 per claim are the 

only Federal payments related to unpatented mining lode claims.  As of the effective date of this report, 

these fees have been paid in full to September 01, 2023.  The annual property holding costs, including 

claim fees and county recording fees total an estimated $91,569 (Table 3-1). 

 

Surface rights sufficient to explore, develop, and mine minerals on the unpatented mining lode claims are 

inherent to the claims as long as the claims are maintained in good standing.  The surface rights are 

subject to all applicable state and federal environmental regulations. 

 

Table 3-1.  Summary of Annual Property Holding Costs 

Type 
Annual Federal  

Claim Fees 
Annual County Recording Fees Total Annual Costs 

Unpatented Lode Claims $85,305 $6,264 $91,569 

3.4 SIGNIFICANT ENCUMBERANCES AND PERMITTING 
The Tonopah Flats property is owned 100% by ABTC with no significant encumbrances or agreements 

such as leases, options, or purchase payments known to RESPEC.  The project is currently operated as 

an early-stage exploration project.  Key BLM permits and bonding associated with these activities and in 

place as of the effective date of this report include: 

/ BLM Notice of Operations #N-100850  

/ The reclamation bonds associated with the above activities are: 

» Exploration Bond #4969389 current obligation - $20,000 

The BLM Nevada State Office currently holds BLM cash bond number 4969389 with ABTC as principal, 

in the amount of $20,000.  The bond provides surface reclamation coverage for operations conducted 

by the principal at the Tonopah Flats lithium project.  The total projected surface disturbance for the 

exploration permits as of September 2022 is less than approximately 2.0 acres.  ABTC is currently in 

compliance with all issued permits. 

3.5 ROYALTIES  
There are no royalties associated with the Tonopah Flats property.  

3.6  SIGNIFICANT FACTORS AND RISKS 
RESPEC is not aware of any significant factors and risks that may affect access, title, or the right or ability 

to perform work on the property other than those described in Sections 3.1 through 3.5.  
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4.0 TOPOGRAPHY, ELEVATION, AND VEGETATION  

The Tonopah Flats lithium property is located approximately seven miles northwest of Tonopah, Nevada 

and 80 miles east of Bishop, California in the southeastern portion of Big Smoky Valley.  The property 

covers flat to gently sloping, shrub-covered desert. Vegetation includes sage brush, rabbit brush, and 

other hardy desert plant communities. Elevations range from approximately 4,920 feet in the 

northwestern portion of property to 5,380 feet in the southeastern portion of the property. 

4.1 ACCESS TO THE PROPERTY  
Access to the Tonopah Flats lithium property is via State Route 6-US Highway 95, which bisects the 

central portion of the property from southeast to northwest, and the Gabbs Pole Line Road is located 

near the eastern boundary of the property. Numerous dirt tracks extend through the property allowing 

for easy access throughout.  

4.2 CLIMATE AND LENGTH OF OPERATING SEASON 
The climate at the Tonopah Flats property area is semi-arid. January is the coldest month of the year, 

with an average temperature of 37° F, while July is the hottest month with an average temperature of 

about 67° F.  Average annual precipitation includes approximately five inches of rainfall and 16 inches of 

snow (www.usclimatedata.com) In general, the area is dry, with monsoonal rains during the summer and 

cold, snowy storms in the winter.  Exploration and mining activities can be conducted year-round.  

4.3 INFRASTRUCTURE 
Power is available to the site from high-voltage powerlines that extend along the Gabbs Pole Line Road 

immediately east of the property and from lines that run along State Route 6–US Highway 95 through the 

central portion of the property.  ABTC has utilized metered municipal water from Tonopah during the 

initial exploration drilling program and will continue to do so for future drilling. Anticipated future water 

usage for development of the property will require an application to the State of Nevada, Division of Water 

Resources for a temporary (25 years or less) mining and milling water usage permit.  

 

Tonopah is situated roughly equidistant from Reno and Las Vegas, Nevada. Necessary supplies, 

equipment, and services to carry out full sequence exploration and mining development projects are 

available in Tonopah and the larger Nevada communities. Additionally, a trained mining-industrial 

workforce is available in Tonopah and much of Nevada.  The Tonopah Flats property area is uninhabited.  

The overall subdued topography that characterizes much of the property provides ample ground for the 

siting of mine facilities, tailings, and waste dumps. It is anticipated that a Right-of-Way along State Route 

6-US Highway 95 corridor will be developed with appropriate federal, state, and local agencies as the 

project progresses. 

 

ABTC currently has an office with storage and laboratory space in Tonopah, approximately seven miles 

southeast of the subject property. They also have additional secure outdoor storage for exploration 

equipment and sample storage bins in Tonopah.   
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5.0 HISTORY 

Exploration on the subject property, as an extension of the Tonopah mining district, dates to the early 

20th Century. At least two shallow, hand-dug vertical shafts for precious metal exploration are present in 

the southern and northwestern portions of the property.  The shafts are caved but likely did not exceed 

100 feet in depth and did not reach the volcanic bedrock. They were later used as water sources, as one 

has the remains of an old windmill.  

 

Past exploration, estimated to date from the 1970’s, consists of numerous shallow bulldozer excavations, 

likely done as required annual assessment work for historical maintenance of BLM lode claims. Several 

historical drillholes have also been located on the property and are presumed to be part of the 

assessment. No further information is known about the exploration program or project owners at the time 

of this work.  

 

In 2020, Nevada Alaska Mining Company (“NAMC”) staked 305 unpatented lode claims for lithium 

claystone similar to that found on the adjacent American Lithium TLC deposit. Forty-four surface samples 

were collected by hand-digging small pits to depths ranging from approximately 18 inches to three or 

more feet and placing representative material into labeled sample bags. The samples were collected at 

locations where tuff, sandstone, and clay crop out at the surface. Each sample location was recorded on 

paper maps at the time of collection. The samples were assayed at ALS in Reno, Nevada and returned an 

average of 780 parts per million (“ppm”) lithium over an area of approximately 2.7 by 2 miles. The highest 

reported lithium value was 1,530 ppm.  

 

NAMC’s claims were acquired by 1317038 Nevada Ltd. in 2020. In 2021, ABTC secured an exploration 

license with an option to purchase from 1317038 Nevada Ltd. Following a due diligence period, the option 

was exercised and ABTC gained 100% ownership of the claims in October 2022. ABTC subsequently 

staked 212 additional lode claims in December 2021 and February 2022. 

 

A discussion of ABTC’s exploration activities is presented in Section 7 of this report.  

 

There are no historical mineral resource estimates for the Tonopah Flats lithium project. 

 

  



 

RSI-M0014.22001 REV 15 

 

14

 
 

 2 

 

6.0 GEOLOGIC SETTING, DEPOSIT TYPE, AND MINERALIZATION 

6.1 REGIONAL GEOLOGIC SETTING 
The Tonopah Flats lithium project is situated in a broad alluvial basin of subdued topography between the 

San Antonio Mountains to the east and the Monte Cristo Mountains to the west. The project area is along 

the eastern margin of the Walker Lane tectonic belt, an approximately 50-mile wide, northwest-trending 

zone in western Nevada and eastern California (Stewart, 1988). Prominent northwest-trending strike-slip 

faults and related north-south to northeast trending normal faults characterize much of the Walker Lane 

tectonic belt and accommodate part of the motion between the Pacific Plate and the North American 

Plate. The belt separates the Sierra Nevada and the Basin and Range physiographic provinces. 

 

The regional geologic setting is characterized by late Miocene to Quaternary alluvial basins surrounded 

by uplifted ranges generally exposing Cretaceous intrusive cores which are structurally overlain by 

Paleozoic and Mesozoic sedimentary rocks and Cenozoic volcanic rocks. The Cenozoic volcanic rocks 

in the San Antonio Mountains are of Oligocene and Miocene ages that vary in composition from rhyolite 

to trachyandesite (Bonham and Garside, 1979). The Oligocene volcanic rocks include thick units of felsic 

ash-flow tuff erupted from the Central Nevada Caldera Complex north of the San Antonio Mountains. The 

Miocene units were interpreted to have been erupted from volcanic centers within the San Antonio 

Mountains (Bonham and Garside, 1979), including the Fraction caldera and the Heller caldera of the 

Tonopah volcanic center of John et al. (2022). Miocene volcanism near Tonopah has been linked to 

ancestral Cascade arc magmatism (du Bray et al., 2019; John and Henry, 2022; John et al., 2022).   

6.2 DISTRICT AND LOCAL GEOLOGY 
Much of the geologic information presented in this section is from Bonham and Garside (1979), which 

presented a geologic map of the Tonopah, Lone Mountain, Klondike, and Northern Mud Lake 

Quadrangles, Nevada, with accompanying text.  

 

The Tonopah Flats lithium project is entirely within a low-lying portion of the Big Smoky Valley.  

Quaternary fan and pediment deposits cover most of the property and are generally composed of silt, 

sand, and gravel from local sources. Ephemeral stream deposits are located along the southwestern 

edge of the property. The stream deposits are transitional between upland fans and pediments and lower 

relief areas and are distinguished from other alluvial fans by their position near valley floors (Bonham and 

Garside, 1979). The alluvial cover averages less than 40-50 feet over much of the property and overlies 

a thick sequence of claystone interbedded with tuff and sandstone of the Miocene-age Siebert 

Formation. The Siebert Formation has been dated at 13 to 17 Ma and contains a wide range of 

sedimentary and pyroclastic rocks. The bulk of the formation includes fluvial and lacustrine epiclastic 

volcanic conglomerate, sandstone, siltstone, and lesser subaerially and subaqueously deposited tuff 

(Bohnam and Garside, 1979). The thickness of the formation varies from 600 to 1,475 feet but may be as 

much as 3,000 feet in the center of Montezuma Valley, approximately 15 miles south of the property. The 

Siebert Formation was derived from local sources in the San Antonio Mountains and Lone Mountain, 

which bounds the southern part of the valley.  Much of the formation was deposited under alternating 
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fluvial and lacustrine conditions. Fossil mammals, fish, and invertebrates have been identified within the 

formation and fossil bird tracks have been identified approximately three miles west of Tonopah.  

In the project area, claystone and tuff beds of the Siebert Formation crop out in several locations. 

Bonham and Garside (1979) mapped a high-angle fault extending across the property from the southwest 

to the northeast (Figure 6-1).  

 

Precambrian rocks of the Wyman Formation, Deep Springs Formation, and Reed Dolomite are present 

along the flanks of Lone Mountain. These units are intruded by Mesozoic rocks of the Lone Mountain 

Pluton which range in composition from gabbro through quartz monzonite and granite. A silicic porphyry 

dike swarm of Tertiary age intrudes the plutonic units.  

 

To the east of the Tonopah Flats property is the San Antonio Mountains and the center of the Tonopah 

mining district. The volcanic units east of the property generally consist of silicic flow-domes, intrusions, 

ash-flow tuffs, breccias, and tuffaceous sedimentary rocks of the Tonopah Formation, Mizpah Formation, 

and the Tonopah Summit Member of the Fraction Tuff.  
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Figure 6-1. Property Geologic Map of the Tonopah Flats Lithium Project - Modified from Bonham and Garside, 1979 
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ABTC’s drilling, as summarized in Section 7.2, has intersected a thick sequence of massive to finely 

bedded, poorly lithified to unlithified, calcareous claystone below approximately 20 to 40 feet of alluvium.  

The claystone appears to have been deposited in a reduced or anoxic environment. Thin (generally 30 

feet or less) interbeds of siltstone, tuffaceous sandstone, conglomerate, and tuffs are present to depths 

of up to approximately 600 feet. A semi-continuous, five-foot-thick crystal tuff ‘marker’ bed has been 

intersected in many of the drillholes at depths ranging from 400 to 520 feet. The crystal tuff is typically 

overlain by a 20- to 30-foot tuffaceous sandstone. Opal sinter is locally intersected in drilling, and its 

occurrence has not been associated with obvious structure or stratigraphy.  A cross-section through the 

Tonopah Flats property is shown in Figure 6-2 and stratigraphic column is presented in Figure 6-3. 
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Figure 6-2. Generalized Stratigraphic Column of the Tonopah Flats Rock Units 
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Figure 6-3.  Generalized Stratigraphic Column of the Clay Lithium Deposits 

6.3 MINERALIZATION 
Lithium mineralization has been identified within the Miocene Siebert Formation in the southeastern 

portion of Big Smoky Valley. The lithium mineralization occurs within a thick sequence of lacustrine 

 

Depth (feet) Lithology Description 

0 - 20 Alluvium 
Tan to light brown alluvial gravel with volcanic and sedimentary clasts in 

a caliche-rich silty sand matrix  

20 - 180 Claystone Greenish gray, massive, weakly lithified, non-calcareous claystone 

 

 

 

 

 

 

 

 

 

 

180 - 200 
Sandstone 

Light green, blocky, massive, calcareous, fine grained, clast supported 

sandstone 
 

200 - 210 Opal Sinter Siliceous sinter composed of opaline silica  

210 - 265 
Tuffaceous 

Claystone 

Dark greenish gray, blocky to bedded, poorly lithified, calcareous, 

tuffaceous (biotite crystals) claystone with fine pyrite cubes 

 

 

 

265 - 285 Siltstone Greenish gray to light gray, bedded to finely bedded siltstone  

285 - 305 Claystone 
Green to gray, solid, blocky to platy, medium bedded, weakly lithified, 

calcareous, sandy claystone 

 

 

305 - 312 Air Fall Tuff 
White to light gray, blocky, non-calcareous rhyolitic air fall tuff with fine 

quartz crystals 
 

312 - 340 Claystone Green to gray, firm, solid, medium bedded, calcareous claystone 

 

 

340 - 350 

Tuffaceous 

Sandstone 

Light gray to gray, solid, blocky, massive, moderately lithified, non-

calcareous sandstone with quartz, feldspar, and biotite 
 

350 - 357 Crystal Tuff 
Very light gray, weakly welded, rhyolitic, lapilli crystal ash-flow tuff with 

coarse quartz eyes, biotite, and feldspar 
 

357 - 410 Claystone 
Gray to light gray, soft, blocky to amorphous, poorly lithified, calcareous 

claystone 
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claystones with thin (30 feet or less) interbeds of silt, tuffaceous sandstone, and crystal tuffs. The 

identified claystone thickness in the project area exceeds 800 feet and appears to thicken toward the 

sedimentary basin to the west. The overall sedimentary package within the project area is flat lying to 

gently dipping as indicated by a tuffaceous marker bed identified in drillhole chips. Fine laminations and 

“waxy” textured clay are occasionally seen in the drill cuttings and may be correlative with higher lithium 

grades.  

 

A drillhole on the western edge of the drilled area encountered 525 feet of alluvial cover and did not reach 

the claystone unit. However, the hole was collared adjacent to a fault mapped by Bonham and Garside 

(1979) that may bound thicker Quaternary fill to the west. Oligocene and older Miocene volcanic rocks 

below the Siebert Formation have not been encountered at the maximum depth of present drilling (885 

feet). 

 

Drilling by ABTC has so far defined an area of generally continuous lithium mineralization 24,000 feet 

north to south by 5,000 to 15,000 feet east to west, with thicknesses ranging from 400 to 650 feet. Clay 

beds with higher concentrations of lithium are localized to semi-continuous, and the lithium-bearing beds 

are generally contained in a 4,000- to 5,000-foot-wide corridor in multiple stratigraphic horizons from 20 

to 115 feet in thickness, running north to south through the central portion of the property.  One bed of 

elevated lithium is nearly continuous in the central corridor from one end of the property to the other in 

the north to south direction.  Interbeds of tuffaceous sandstone, crystal tuff, and siltstone generally less 

than 30 feet thick show a general decrease in lithium with values of 200 ppm or less.  

6.4 DRILLING DATABASE VERIFICATION  
Data verification, as defined in Regulation S-K, is the process of confirming that data have been 

generated with proper procedures, have been accurately transcribed from the original sources and are 

suitable to be used. Additional confirmation of the drill data’s reliability is based on the authors’ 

evaluations of the Tonopah Flats drill project QA/QC procedures and results, as described in Section  8.2, 

and in general working with the data.  

 

Beginning in September 2022, RESPEC conducted verification of ABTC’s Tonopah Flats lithium project 

Excel database in two phases.  The first phase was a series of logical tests for data integrity. The initial-

phase logical tests included a series of queries to validate the database: 

/ Collars: collars with missing depths, collars with missing coordinates, coordinates that might be 

swapped, drillholes without assay intervals, drillholes without collar survey information, drillholes 

with nearly duplicate coordinates, drillholes without assays. 

/ Down-hole surveys: No down-hole survey data was available for any of the drillholes. 

/ Assay interval: excessively large or small sample intervals, assay intervals that are greater than 

collar total depth, and gaps, and overlaps in sample intervals. 

 

 A second phase of data validation was conducted after Phase 1. Phase 2 involved re-building the drillhole 

database from drill collar coordinates and assay certificates in GeoSequel, a sample data management 

system used by RESPEC.  All collar coordinate data was received as composited digital files from ABTC.  

The drillhole assay certificate data was downloaded directly from the geochemical assay laboratories 
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after permissions were given by ABTC.  This database was then compared against the Tonopah Flats 

lithium project Excel database to look for data entry issues.   

 

No data integrity issues, and no errors were found in the databases compared in this phase of the data 

validation. 

6.4.1 ASSAYS 
The second phase of the data validation was the most comprehensive, comparing raw assay certificates 

to the database provided by ABTC. Of the 23 certificates RESPEC imported into the GeoSequel system, 

10 were the original download from AAL and 13 were from Paragon.  A digital audit was performed on the 

2,159 total sample data rows for the lithium analyses. Any discrepancies were reported to ABTC and 

corrected in the database.  

6.5 DEPOSIT TYPES 
Lithium Model 

The Tonopah Flats lithium project is a sedimentary- or clay-hosted lithium deposit. According to 

information presented in the USGS Bulletin Open File report 91-11A, Model 25l.3, three genetic models 

are proposed for formation of enriched lithium clays in closed basins: 1) alteration of volcanic glass to 

lithium-rich smectite, 2) precipitation from lacustrine waters; and 3) incorporation of lithium into existing 

smectites. The diagenetic models are all characterized by abundant magnesium, silicic volcanic sources, 

and an arid environment (Asher-Bolinder, 1991).  

 

Tectonic settings that typically accommodate sedimentary- or clay-hosted lithium deposits are 

characterized by crustal or rift extension and bimodal volcanism with a depositional environment 

consisting of high rates of sedimentation within a closed basin.  Controlling factors for these types of 

deposits can include the extent of lacustrine beds and the source or availability of lithium from silicic 

volcanic rocks (Asher-Bolinder, 1991).   

 

Sources of and Concentration of Lithium in Clays  

During crystallization of a lithium-enriched magma, lithium is incorporated into pyroxenes, amphiboles, 

and micas. If the magma then erupts, the lithium is deposited within pheoncrysts clasts contained in 

volcanic lavas and tuffs. Over thousands to millions of years, weathering and erosion of the volcanic 

rocks will preferentially leach lithium that can be redeposited in sediments in nearby basins. If the basin 

is a hydrologically closed system, such as were present during the Neogene and Quaternary in Nevada, 

the volcanic sediments can form clays by diagenetic processes.   

 

Hydrothermal systems may also play an important role in deposition or remobilization of lithium. These 

systems can pick up lithium from downward percolating surface water, in-situ clays, or from leaching of 

lithium-bearing volcanic rocks and redeposit it into pre-existing clays (Starkey, 1982), particularly those 

of the montmorillonite (smectite) group. 

 

Recent work by Dr. Thomas Benson and researchers at the University of Nevada, Reno, on the origin of 

the Thacker Pass lithium deposit in north-central Nevada, has suggested that in addition to leaching of 
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lithium enriched tuffs by meteoric water, degassing and devitrification of tuffs underlying the McDermitt 

Caldera lake sediments resulted in the release of lithium and other metals. The lithium mobilized from the 

degassing was then incorporated into authigenic clays forming at the bottom of the caldera lake. The 

caldera served as a closed basin during degassing, sediment deposition, diagenesis, alteration, and 

weathering.  The lithium captured within the caldera resulted in one of the largest known lithium resources 

in the United States (Benson, 2022). 

 

Additional work is required to better understand the origins of clay-type lithium enrichment. Figure 6-4 

shows a recent schematic geologic model for sedimentary and clay-hosted lithium deposits.  
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Figure 6-4. Schematic Model of Sedimentary or Clay Lithium Deposits. Schematic section illustrating a borate-lithium deposit 

model (modified after Helvaci, C., 2015, from Vardar Minerals Ltd, Viti Li-B Project, Kosovo).  

 

Other clay lithium deposits that formed in closed basins are located in a broad area of southwestern 

Nevada and adjacent to the Tonopah Flats lithium project, including the American Lithium TLC project, 

located immediately to the northeast and the Pan American Horizon project, located immediately to the 

south. These projects, including Tonopah Flats, may be part of a semi-continuous zone of enriched 

lithium-bearing sediments within the southeastern portion of Big Smoky Valley.   
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7.0 EXPLORATION 

Exploration conducted by ABTC commenced in the summer of 2021 and has included surface sampling 

and drilling as summarized below. 

7.1 ABTC 2021 SURFACE SAMPLING  
ABTC collected 29 surface samples in June 2021 prior to entering the agreement with 1317038 Nevada 

Ltd.  The purpose of the sampling was to 1) confirm elevated lithium values found in samples collected 

by NAMC and 2) to conduct an initial survey of lithium mineralization present in alluvium and sedimentary 

units that are exposed in various locations throughout the property. Sample chips were generated 

utilizing a 3-horsepower, 2-cycle auger to depths ranging from six to 44 inches. Samples were placed in 

19-inch x 13-inch cloth sample bags and labeled with a unique identification number. The samples 

generally ranged in weight from 11 to 15 lbs. All samples were collected within the initial group of 305 

lode claims. Each sample location was recorded with a hand-held GPS unit. All samples were collected 

under the supervision of Mr. Greg Kuzma or Mr. Ross Leisinger of ABTC. The NAMC and ABTC surface 

sample locations coded by lithium assay values are shown in Figure 7-1.  The ABTC 2021samples were 

assayed at American Assay Laboratory (“AAL”) in Sparks, Nevada and returned an average of 314 ppm 

lithium over an area of approximately 3.0 by 1.0 miles. The highest reported lithium value was 882 ppm.   
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Figure 7-1.  Map of Tonopah Flats Surface Sample Locations 
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7.2 ABTC 2021 AND 2022 EXPLORATION DRILLING 
ABTC commenced drilling at the Tonopah Flats property in December of 2021.  A total of 12,000 feet 

were drilled in 10 RC holes and 12 air core holes during two phases of drilling as summarized in Table 7-1.  

The drillhole locations were laid out in a rough grid within the initial 305 lode claims (Figure 7-2). Drillholes 

were spaced approximately 1,800 feet to 3,500 feet apart and were collared on easily accessible jeep 

roads that extend across the property. The purpose of the drill program was early-stage exploration to 

determine the general depth, thickness, continuity, and tenor of the clay lithium mineralization at the 

property and to obtain samples to begin metallurgical testing. All holes were drilled vertically and ranged 

from 400 to 885 feet in depth.  

 

Table 7-1. ABTC Drilling in 2021 - 2022 

Phase of Drilling 
RC 

Holes 

Air Core 

Holes 
Feet  

Dec. 2021-March 2022 6 10 7,890  

July – September 2022 4 2 4,110  

Totals 10 12 12,000 
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Figure 7-2. Map of Tonopah Flats Drillhole Collars 

 

The first six holes (TF-2101 through TF-2106) were drilled by Harris Exploration of Fallon, Nevada with a 

T-685 Schram track-mounted RC rig. The equipment included a 5 3/8-inch hammer bit and a rotary 

splitter. The sample interval was 5.0 feet with water injection.  Each sample was collected in a cloth bag 

inside a 5-gallon bucket to assure that representative coarse and fine material was collected. Sample 

bags were numbered, labeled with pertinent information, and laid out sequentially. A separate line of bags 

was designated for duplicate samples which were collected for every 100 feet of drilling. The samples 

were allowed to air dry at the drill site (weather permitting) prior to removal to ABTC’s secure facility in 

Tonopah. Chip samples from each 5-foot interval were collected for geologic logging from a screen 

below the main outlet of the rotary sample splitter and placed in plastic chip trays. Separate geological 
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samples were collected for each sample interval in labeled plastic sandwich bags for reference. Each 

drillhole collar location was recorded with a survey-grade GPS RTK unit accurate to 1 cm.  

 

Drillholes TF-2207 through TF-2216 were drilled by Drill Rite NV, Inc. of Dayton, Nevada. The holes were 

drilled with a truck-mounted air core (“AC”) rig. The rig utilized a 5 3/8-inch AC bit, reduced to 3 7/8-inch 

as necessary and a rotary splitter. Samples were collected every five feet in a cloth bag inside a 5-gallon 

bucket to assure that representative coarse and fine material was collected. Sample bags were 

numbered, labeled with pertinent information, and laid out sequentially. A separate line of bags was 

designated for duplicate samples which were collected every for every 100 feet of drilling. The samples 

were allowed to air dry at the drill site (weather permitting) prior to removal to ABTC’s secure facility in 

Tonopah. Chip samples for logging purposes were collected in a screen below the splitter and placed in 

plastic chip trays. Separate geological samples were collected for each sample interval in labeled plastic 

sandwich bags for reference. Each drillhole collar location was recorded with a survey grade GPS RTK 

unit accurate to 1 cm.  

 

A second round of exploration drilling was conducted between July and September 2022. A total of 4,110 

feet were drilled in two AC and four RC holes (Table 7.1). Most of the holes for this phase of drilling 

stepped out from the initial holes or infilled the most widely spaced holes to test the continuity of lithium 

mineralization. Hole TF-2218 was collared approximately 200 feet from hole TF-2208 to confirm 

continuation of a zone of higher-grade lithium mineralization. All the phase two exploration holes were 

drilled vertically and were collared within the original 305 claims.    

 

Drillholes TF-2217 and TF-2218 were also drilled by Drill NV, Inc. of Dayton, Nevada with an AC truck-

mounted rig as described above for holes TF-2207 through TF-2216. Midway through hole TF-2218, the 

AC bit was exchanged for a rock bit in an attempt to decrease plugging issues. Holes TF-2219 through 

TF-2222 were drilled with track-mounted RC rig.  The equipment included a 5 ½-inch center pipe and a 5 

3/8-inch rock bit. The drill rig was equipped with a Y-splitter set beneath a cyclone and rotary sample 

splitter. Samples were collected every five feet in a cloth bag inside a 5-gallon bucket to assure that 

representative coarse and fine material was collected. Sample bags were numbered, labeled with 

pertinent information, and laid out sequentially. A separate line of bags was designated for duplicate 

samples which were collected every for every 50 feet of drilling. The samples were allowed to air dry at 

the drill site (weather permitting) prior to removal to ABTC’s secure facility in Tonopah. Chip samples for 

logging were collected in a screen below the main outlet of the rotary Y-splitter and placed in plastic chip 

trays. Separate geological samples were collected for each sample interval in labeled plastic sandwich 

bags for reference. Each drillhole collar location was recorded with a survey grade GPS RTK unit accurate 

to 1 cm.  

 

Drillhole TF-2217 was drilled to 525 feet at a location west of the fault shown in Figure 6-1  and only 

intersected alluvial gravels.  No sample intervals from hole TF-2217 were submitted for laboratory 

chemical analysis.  Lithium mineralization was encountered in all the other 21 drillholes, significant 

intervals are shown Table 7-2. 
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Table 7-2. Drill Intervals of Interest 

Hole ID From (ft) To (ft) Length (ft) Li (ppm) 

TF-2104 175 260 85 1,029.9 

TF-2105 355 390 35 1,018.5 

and 435 485 50 1,008.5 

TF-2207 355 390 35 982.7 

TF-2208 165 275 110 922.9 

and 480 500 20 1,072.8 

TF-2209 200 240 40 936.8 

TF-2213 155 165 10 1,460.0 

and 185 200 15 1,440.0 

TF-2214 140 150 10 1,395.0 

TF-2218 160 190 30 1,015.3 

and 235 255 20 1,085.0 

and 515 560 45 1,017.2 

and 575 690 115 1,043.0 

TF-2219 15 65 50 1,040.9 

and 315 370 55 1,039.2 

and 395 490 95 1,203.1 

TF-2222 90 170 80 1,110.2 

 

 

ABTC has undertaken a detailed review of all current geochemistry, including correlation analysis of other 

elements to include trilinear plots.  This work is ongoing, and conclusions will be detailed in future reports. 
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8.0 SAMPLE PREPARATION, ANALYSIS, AND SECURITY  

This section summarizes all information known to RESPEC relating to sample preparation, analysis, and 

security, and quality assurance/quality control (“QA/QC”) procedures that pertain to the Tonopah Flats 

lithium project. The information has been provided by ABTC.  RESPEC has reviewed this information and 

believes it is materially accurate. Section 8.1 pertains to procedures carried out for historical surface 

sampling by NAMC, a previous owner of the original land holdings. Section 8.2 discusses sample 

preparation, analysis, and security procedures for ABTC’s exploration program. A summary statement 

regarding the adequacy of the samples for use in resource estimation is presented in Section 0. 

8.1 HISTORICAL SAMPLE PREPARATION, ANALYSIS, QUALITY ASSURANCE/QUALITY CONTROL 
PROCEDURES AND HISTORICAL SAMPLE SECURITY 

NAMC submitted 59 surface samples to ALS, an independent, commercial laboratory in Reno, Nevada 

between March- and June 2020. The samples were crushed in their entirety to at least 70% at minus ¾-

inch and riffle-split to obtain 250g subsamples. The subsamples were then pulverized to at least 85% at 

<75 microns. The samples were analyzed for 51 major, minor, trace and rare-earth elements by 

inductively-coupled plasma mass spectrometry (“ICP-MS”) following a laboratory preferred 4-acid 

digestion for lithium analysis. QA/QC samples such as field duplicates, blanks, and certified reference 

materials (“CRMs”) were not included in the surface sample program conducted by NAMC.  

 

RESPEC does not have any further information regarding sample handling or security prior to their 

delivery to ALS.  

8.2 SAMPLE PREPARATION, ANALYSES, SAMPLE SECURITY AND QUALITY ASSURANCE/QUALITY 
CONTROL PROCEDURES BY ABTC 

The following sections summarize sample preparation, analysis, sample security and QA/QC procedures 

by ABTC. 

8.2.1 ABTC 2021 SURFACE SAMPLING 
ABTC personnel collected 29 surface samples in June 2021. The samples were placed in cloth bags and 

labeled with unique numbers. Two QA/QC samples were inserted by ABTC into the sample stream 

including one blank pulp and one CRM (MEG-Li.10.11) pulp, The samples were transported by ABTC 

personnel to American Assay Lab (“AAL”) in Sparks, Nevada, an independent geochemical analytical 

laboratory that retains ISO/IEC 17025:2017 Laboratory Accreditation.   

 

The samples were dried, weighed, and then jaw-crushed to 85% at <6 mesh (0.132 inches). The crushed 

samples were then roll-crushed to 90% at <10 mesh (0.0661 inches) and riffle split in a Jones splitter to 

obtain approximately 2.205-pound subsamples, which were then ring-pulverized to 90% at <150 mesh 

(0.0041 inches). The samples were analyzed for 48 major, minor, trace and rare-earth elements by ICP-

MS following a laboratory preferred 4-acid digestion for lithium analysis.  
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8.2.2 ABTC 2021- 2022 AIR CORE AND RC DRILL SAMPLING 
ABTC utilized AAL for all samples generated from drillholes TF-2101 through TF-2208 and Paragon 

Geochemical (“Paragon”) for all samples generated from drillholes TF-2209 through TF-2222.  Both 

laboratories are located in Sparks, Nevada, are independent of ABTC, and hold ISO/IEC 17025:2017 

accreditation. 

 

All drill sample bags were labeled with a unique sample number prior to transportation to ABTC’s office 

in Tonopah. The samples were organized, QA/QC samples were inserted into the sample stream, and a 

log of drillhole samples, duplicates, blanks, and CRMs was prepared by ABTC personnel. The samples 

were then transported to ABTC’s secure, fenced yard approximately 0.75 miles from their office and 

place in storage bins. The bins were picked up by arrangement from the secure yard by AAL or Paragon 

personnel and the date and the number of samples transported were recorded on a sample chain-of-

custody form.   

  

RC rig-duplicate samples were collected at the drill rig every 50 to 100 feet (every 10th to 20th sample). 

Control blanks or CRMs accompanied each sample batch to the laboratory and were inserted every 20th 

sample.  On average, one coarse blank, one CRM, and one field duplicate were inserted for every 20 drill 

samples.  

 

The drill samples submitted to AAL were dried, weighed, and then jaw-crushed to 85% at <6 mesh (0.132 

inches). The crushed samples were then roll-crushed to 90% at <10 mesh (0.0661 inches) and riffle split 

in a Jones splitter to obtain approximately 2.205-pound subsamples which were then ring-pulverized to 

90% at <150 mesh (0.0041 inches). The samples were analyzed for 48 major, minor, trace and rare-earth 

elements by ICP-MS following a laboratory preferred 4-acid digestion for lithium analysis. Two QA/QC 

samples were inserted by AAL into the sample stream including one blank and one CRM (MEG-Li.10.11), 

 

The drill samples submitted to Paragon were oven dried at 110°C and then single-stage crushed to 

nominal 0.08-inch particle size. Each crushed sample was riffle split and pulverized to >85% at <200 mesh 

(<75 microns). The samples were analyzed for 48 major, minor, trace and rare-earth elements by ICP-MS 

following aqua regia digestion. Two QA/QC samples were inserted by Paragon into the sample stream 

including one blank and one CRM (MEG-Li.10.11). 

8.3 ABTC QUALITY ASSURANCE/QUALITY CONTROL RESULTS  
The analytical portion of the QA/QC program employed by ABTC aimed to provide a means by which the 

accuracy and precision of the assaying that was performed on the RC drilling samples can be assessed 

to ensure the highest possible data quality. To achieve this goal, ABTC personnel inserted samples of 

CRMs (standards), which are commercially available pulverized materials certified to contain a known 

concentration of an element - in this case lithium. The ABTC protocol was to use several CRMs of varying 

lithium concentrations during the drilling campaign and to randomly insert one CRM sample pulp into the 

stream of actual drill samples at a rate of up to two in fifty, depending on the phase of the drill program. 

For the 2022 drilling program, ABTC used three CRMs obtained from Moment Exploration Geochemical 

Laboratory (“MEG”) of Lamoille, Nevada.   
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A typical criterion for accepting the analyses of CRMs in the mineral industry is that they should fall within 

a range determined by the certified average or expected value ± three standard deviations. In the 

evaluation described here, RESPEC has used the certified average (“target”) value ± three standard 

deviations. 

 

Blanks are samples known or thought to contain little or no values of the target element, lithium. They are 

inserted into the sample stream and the results are monitored to be sure that the lab does not report 

significant values when little or no lithium should be present.  ABTC used two blanks for their 2021-2022 

drilling: two fine (pulp) blanks, both obtained from MEG. The pulp blank does not go through the sample 

preparation circuit and monitors only potential analytical contamination, which is extremely rare in 

commercial laboratories. For the drill programs, ABTC inserted blanks at a rate of about one blank for 

every two CRM samples.  Normally, a blank would be considered evaluated for results greater than five 

times the detection limit. With a crustal abundance of around 20 ppm, it may be difficult to find suitable 

commercial blanks for lithium and ABTC may need to develop a custom blank for the Tonopah Flats 

lithium project. For the initial drill programs ABTC deliberately chose commercial blanks designed for use 

with gold and silver that would allow for immediate identification of laboratory contamination during ICP 

analysis.    

 

Field (rig) duplicates were also inserted into the sample stream at rate of about one duplicate for every 

drillhole 50 to 100 feet of drilling.  Over 60 field duplicates were analyzed by Paragon.  These cross-lab 

duplicates were used to validate the analytical results from the two laboratories.  Table 8-1 summarizes 

the quantities of QA/QC sample insertions by ABTC. 

  



 

 RSI-M0014.22001 REV 15 

33 

 

 2 

 

Table 8-1. Summary Counts of Tonopah Flats QA/QC Analyses 

QA/QC SAMPLES 2021 - 2022 

QA/QC Type Li 

CRMs:  

Number in Use 3 

Number of Analyses 66 

Number of Failures 9 

Duplicates:  

Field Duplicate 69 

Pulp Duplicate or Replicate 0 

Lab Prep Duplicate 97 

Lab Pulp Duplicate 0 

Blanks:  

Pulp Blank 27 

Drillhole Samples: 2,240 

Total Insertion Percent* 4.42 

*Does not include Coarse Duplicates or Lab Prep/Pulp Duplicates, as those were not inserted into the sample stream. 

8.3.1 STANDARDS 
Three CRMs were used during the 2021-2022 drill program, all from MEG.  All three CRMs were certified 

for lithium.  The CRM insertion rate for the 2022 drill program was at 2.86%. Table 8-2 describes the CRMs 

used during the 2022 drill program: 

 

Table 8-2. CRMs used by ABTC 

CRM ID 
Drill 

Year(s) 

Insertion 

Count 

Certified Li  

ppm 

Li Std Dev 

ppm 

Meg Li. 10.11 2022 21 723.1 29.0 

Meg Li. 10.14 2022 27 813.9 72.3 

Meg Li. 10.15 2022 18 1,606.4 104.8 

8.3.2 LITHIUM CRM RESULTS IN THE 2021-2022 DRILL PROGRAM 
Analyses of the three CRMs used in this program had three high failures and six low failures for lithium.  

Two of the three CRMs had a slight positive bias, with the third CRM having a slight negative bias.   ABTC 

used AAL as the initial laboratory for the 2021-2022 drill program and finished the program with Paragon 

for over half of the final drillhole analyses.  AAL also reported in-house laboratory standards, and these 

were evaluated with no failures but are not shown or detailed in this document.  Both labs used an 0.25-

gram sample aliquot with a 4-acid digestion for all ICP-MS analyses.  Detection limits were <0.2 ppm for 

lithium for both labs.  Results for the CRM lithium analyses are summarized in Table 8-3, and the failures 

are detailed in Table 8-4.  
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Table 8-3. Summary of Lithium Results for Certified Reference Materials, 2021-2022 

CRM ID 
Grades in ppm Li 

C
ou

nt
 Dates Used Failure Counts 

Bias pct 
Target Average Maximum Minimum First Last High Low 

MEG Li.10.11 723.1 740.752 883.0 599.0 21 2/8/2022 10/14/2022 2 1 2.4 

MEG Li.10.14 813.9 773.100 996.0 336.0 25 2/8/2022 10/28/2022 0 5 -5.0 

MEG Li.10.15 1606.4 1695.372 1990.0 1530.0 18 2/28/2022 10/28/2022 1 0 5.5 

 

The following table details the nine lithium failures in the 2021-2022 drilling: 

 

Table 8-4. Lithium CRM Failures in the 2022 Drill Program 

  Values in ppm Li   

CRM ID Hole ID Target 
Fail Type 

High/Low 
Fail Limit 

Failed 

Value 

Sample 

Designation 
Certificate 

MEG Li.10.11 TF-2213 723.1 High 810.1 883.0 TF-2213 245-250S B22-0232 

MEG Li.10.11 TF-2214 723.1 High 810.1 849.0 TF-2214 145-150S B22-0233 

MEG Li.10.11 TF-2220 723.1 Low 636.1 599.0 TF-2220 245-250S B22-1141 

MEG Li.10.14 TF-2211 813.9 Low 597.0 423.0 TF-2211 345-350S B22-0230 

MEG Li.10.14 TF-2213 813.9 Low 597.0 576.0 TF-2213 145-150S B22-0232 

MEG Li.10.14 TF-2215 813.9 Low 597.0 489.0 TF-2215 345-350S B22-0234 

MEG Li.10.14 TF-2216 813.9 Low 597.0 336.0 TF-2216 445-450S B22-0235 

MEG Li.10.14 TF-2222 813.9 Low 597.0 529.0 TF-2222 545-550S B22-1142 

MEG Li.10.15 TF-2222 1606.4 High 1920.8 1990.0 TF-2222 145-150S B22-1142 

 

All nine failures were analyses done at Paragon across seven certificates.  The five low failures in the 

MEG-Li.10.14 undoubtably caused the slight negative bias.  While two or three of the failures were very 

close to the failure limit, none of these could be mislabeled samples as the values do not match another 

CRM in use at the time.  The two laboratories were charted separately for each of the three CRMs.  While 

the number of samples for both labs is low, it does appear that Paragon is failing more consistently for 

evaluating the CRM for lithium.  Note that both labs used the same analytical method with the same 

detection limits. 

 

Figure 8-1 presents the control chart for the CRM MEG-Li.10.14 and clearly illustrates the five low-side 

failures associated with the Paragon’s certificates.   
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Figure 8-1. Lithium Control Chart for MEG-Li.10.14 

 

Explanation for Figure 8-1 

Items Obtained from Certificate for CRM 

USL Upper Specification Limit Target + 3 Std Dev (CRM) 

Target Expected Value (CRM)  

LSL Lower Specification Limit Target - 3 Std Dev (CRM) 

Items Calculated using American Battery Data 

UCL Upper Control Limit Avg + 3 Std Dev (Population) 

Avg Mean Value (Population)  

LCL Lower Control Limit Avg - 3 Std Dev (Population) 

 

8.4 DUPLICATES 
Field duplicates were inserted into the sample stream at an insertion rate of 0.3% for the 2021-2022 drill 

program.  Duplicate pairs were evaluated by the charting in three distinct methods:  a scatterplot showing 

an RMA regression, a quantile/quantile plot, and relative percent and absolute relative percent difference 

plots using both the max of the pair and the mean of the pair.  The relative percent difference (“RPD”) of 

the max of the pair is expressed as follows: 

RPD(max) = 100 x  ((Duplicate – Original))/(Lesser of (Duplicate,Original)) 

 

The relative percent difference of the mean of the pair is expressed as follows: 

RPD(mean) = 100 x  ((Duplicate – Original))/(Mean of (Duplicate,Original)) 

 

RESPEC elected to include those values where the original and/or the duplicate value were below 

analytical detection limits since the detection limit of 0.2 ppm Li for both the AAL and Paragon ICP-MS 

0.25-gram sample with 4-acid digestion was a reasonably low detection limit.  In the end, none of the pairs 

were at detection limit.  Two types of duplicates were evaluated for the 2021-2022 drill program including 

field (rig) duplicates and laboratory preparation duplicates.   

 

Before changing analytical labs from AAL to Paragon, 63 rig duplicates from AAL were sent to Paragon 

for analysis.  These duplicates were evaluated in total and by the two drill types, AC and RC.  In addition, 
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AAL did report laboratory preparation duplicates for 2021 and the first part of 2022.  These lab prep 

duplicates were evaluated both in total and by the two drill types.  Although the data is insufficient to be 

statistically certain, it appears that the AC rig did not gather as good of a sample as the RC rig.  This is 

apparent in the field duplicates but is less so in the lab prep duplicates.  This may be a function of the 

sampling methodology used rather than the drilling method. There is also a slight negative bias between 

the AAL and Paragon coarse duplicate pairs. 

 

All duplicate pairs were analyzed, with some issues found.  Outliers were discarded as either a visual 

outlier on the scatterplot or an outlier with an absolute relative pair difference (“ARPD”) of >2,000.   

Outliers were removed for the purpose of calculating statistics, but they are important.  They indicate that 

pairs of analyses which are expected to be similar, are not.  Efforts should be made to understand the 

reasons for outliers, and many outliers with unknown causes would be a concern. 

 

The duplicate pairs were plotted for quality control for lithium only.  Table 8-5 shows summary data for 

these duplicate pairs. 

 

Table 8-5. Summary of Results for Field Duplicates and Laboratory Prep Duplicates 

Laboratory Type Element Drill Type 

Counts RMA Regression Averages as Percent 

All Used Outliers 
y = Duplicate 

x = Original 
Rel Pct Diff ARPD 

Paragon Field Dup Li All 7 7 0 y = 1.0819x – 129.27 -12.49 50.86 

AAL vs. 

Paragon 
Field Dup Li All 63 62 1 Y = 1.2396x – 137.94 -11.25 43.5 

AAL vs. 

Paragon 
Field Dup Li Air Core 13 13 0 y = 2.1279x – 961.52 -88.59 122.73 

AAL vs. 

Paragon 
Field Dup Li R/C 50 50 0 y = 1.1091x - 61.369 -7.37 38.48 

AAL Lab Prep Li All 97 97 0 y = 1.0014x - 0.5458 -0.05 1.65 

AAL Lab Prep Li Air Core 23 23 0 y = 0.9972x + 5.9706 0.6 1.58 

AAL Lab Prep Li R/C 74 74 0 y = 1.0001x - 0.9142 -0.26 1.68 

 

After removing the one outlier found on the scatterplot for the lithium field duplicates, the duplicate pairs 

showed less correlation between grades of about 400 and 1,200 ppm.  An overall negative bias (-11.25) 

was found, showing that the original AAL values tended towards higher grades than the duplicate 

Paragon value.  Charting only the RC samples removed some of the variation, but a slight negative bias 

was still observed.  The following scatterplot shows some correlation across all grades, with higher 

variance at the mid-range lithium grades (Figure 8-2). 
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Figure 8-2. Lithium AAL vs. Paragon Scatterplot, 2021-2022 

 

The Relative Percent Difference chart (based on the mean of the pair) for the duplicates shows all relative 

differences under 120%, with higher variance between the mid-range grades of 300 to 800 ppm lithium 

(Figure 8-3).  A relative difference based on the mean pair of less than 200% is considered acceptable. 
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Figure 8-3. Lithium Relative Percent Difference, AAL vs. Paragon, 2021-2022 

 

Charting the laboratory preparation duplicates shows a well-behaved distribution of duplicate pairs, with 

almost no bias and a near perfect regression line (Figure 8-4). 
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Figure 8-4. AAL Preparation Original vs. Duplicate for Lithium, 2021-2022 

 

These laboratory preparation duplicates, while not ideal for evaluation, do show that the duplicate pairs 

taken are at least capable of a high degree of correlation.  

8.5 BLANKS 
Pulp blanks were used throughout ABTC 2021-2022 drill program for the Tonopah Flats lithium project.  

A second pulp blank was also added during the last few holes drilled in the summer of 2022.  Both blanks 

were obtained from MEG.  Neither of the two blanks used had lithium values below the detection limit of 

0.2 ppm, so they were evaluated like a low-grade CRM would be.  Normally, a blank would be evaluated 

by setting the warning limit to five times the detection limit.  The blanks are both derived from barren silica 

sand with the average lithium value for the initial pulp blank (MEG Blank 17.11) of 3.42 ppm Li, with a 

median value of 2.35 ppm and an average lithium value of the second pulp blank (MEG Silica Blank.21.03) 

of 3.03 ppm Li, with a median value of 2.60 ppm. Table 8-6 shows a summary of the blanks in use during 

the 2021-2022 drill program. 
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Table 8-6. Summary of Results for Blanks 

Blank ID 
 

Drill Year(s) 

 

Elem 
Type 

Counts Max Dates of Analyses 

All 
Above 

Warn 
(ppm) Start End 

Meg Silica Blank 21.03 2022 Li Pulp 7 0 7.9 10/12/22 10/28/22 

Meg Blank 17.11 2022 Li Pulp 20 1 15.1 2/8/22 10/7/22 

 

8.5.1 RESULTS FOR BLANKS IN THE 2021 TO 2022 DRILL PROGRAM 
For the 2021-2022 drill program, seven pulp blanks from MEG Blank 21.03 were submitted with no lithium 

failure.  ABTC also submitted 20 pulp blanks from MEG Blank 17.11 with one lithium failure.  The single 

failure was based on a warning limit of the population average plus three times the standard deviation, 

after removing any outliers.  The single failure for this drill program is shown in Table 8-7. 

 

Table 8-7. Blank Failures and Preceding Samples 2021-2022 

Blank Certificate Elem Method Preceding Blank Warning  

Limit 

(ppm) 
   

 

Sample Value 

(ppm) 

Sample Value 

(ppm) 

Meg Blank 

17.11 
B22-0951 Li ICP-MS TF-2219 245-250 544.0 TF-2219 245-250 S 15.1 13.76 

 

Figure 8-5 shows the lithium values of the MEG Silica Blank 21.03 pulp blanks plotted with the preceding 

sample values.   

 

 

Figure 8-5. Lithium in "MEG Silica Blank 21.03" and Preceding Samples 2021-2022 
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8.6 ADEQUACY OF SAMPLE PREPARATION, ANALYSES AND SECURITY 
The analytical QA/QC measures employed by ABTC during the latter part of the 2022 drill program are 

considered sufficient to properly monitor analytical accuracy and precision, and possible in-lab 

contamination.  Overall, the insertion rates of QA/QC blanks, CRMs, and duplicates were below common 

best practices for the ABTC 2021-2022 drill program, but notably, were acceptable when only 

considering the last 10 holes of 2022.  In these last few holes of the drill program, ABTC’s QA/QC program 

involved the use of field duplicates, pulp blanks, and CRMs at an overall insertion rate of over 5%.  

Generally, overall insertion rates should be 10% or greater. 

/ The 2021-2022 drill program had nine lithium CRM failures across three out of three CRMs used 

which were not addressed.  One of the CRMs had five low failures, all from Paragon.  While more 

of the CRMs (67%) were submitted to Paragon, it should be noted that all failures were with that 

lab and no failures were associated with AAL used earlier in the drill program. 

/ Field duplicate analysis shows considerable variation across all lithium grades but is within 

accepted industry standards (<200% RDP with an average RDP of less than 20%). The cross-

laboratory field duplicates showed considerable variability with a low correlation coefficient and 

a negative bias.  Removal of the AC samples helped the RMA regression to a small extent.  Lab 

preparation duplicates show an extremely well-behaved distribution. 

/ The blanks used were not low enough in lithium values to be used as conventional blanks, so they 

were treated as low-grade CRMs. Two of the three failures may well have been due to mislabeled 

samples.  An effort should be made to find more suitable lithium blank material if it is available, 

which may be difficult because of the low detection limit (0.2 ppm) of the analytical method and 

the natural abundance of lithium in the earth’s crust. 

/ There are some indications in the data that occasional mix-ups of QA/QC samples have 

occurred. This is, however, unprovable. 

/ The data provided to RESPEC do not contain consistent records of actions that may have been 

taken to investigate QA/QC failures. While it is may be that ABTC acted on some of the QA/QC 

failures in 2021 to 2022, no evidence of actions taken were provided on any failures. 

 

The issues that RESPEC has identified are not sufficient to preclude the use of ABTC’s lithium assays in 

a mineral resource estimate. Their effect on the estimate would not be material and it is the author’s 

opinion that the data are adequate to use for the resource estimate described herein. 
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9.0 DATA VERIFICATION 

The current Tonopah Flats drillhole database, which forms the basis for the Tonopah Flats resource 

estimation, is comprised of information derived from 19 drillholes.  RESPEC received information for 

three additional drillholes (TF-2220 through TF-2222) which were not included in the resource estimation 

due to the timing of the completion of drilling activities at the project site and the subsequent laboratory 

testing. This database, including the three additional holes, was then subjected to the data verification 

procedures discussed in Section 9.2 below and corrections were made as appropriate. 

9.1 SITE VISIT  
RESPEC personnel conducted a site visit of the Tonopah Flats lithium project on September 1, 2022. 

During the site visit, RESPEC personnel observed and verified on-going drilling activities including 

sampling, chip logging, and sample security procedures, verified locations of past and proposed drillhole 

collars, and gain a general understanding of the site geology in advance of preparing a resource estimate 

and technical report suitable for public disclosure.  

 

RESPEC personnel were accompanied by ABTC personnel during the site visit including Scott Jolcover, 

Chief Resource Officer, Ross Leisinger, Head of Resources, and consulting geologist Greg Kuzma.  

9.2 ADEQUACY OF DATA 
RESPEC has evaluated the 2021-2022 QA/QC data, conducted a site visit, and verified the drilling for the 

2021-2022 program at the Tonopah Flats property. Independent verification of mineralization was 

conducted in RESPEC’s site visit through examination of drill cuttings and active exploration on the 

property. In RESPEC’s opinion, the data are reliable. As additional rounds of drilling proceed, RESPEC 

recommends ABTC undertakes an evaluation of their QA/QC program to identify areas for improvement 

such as insertion rates of QA/QC samples, identifying another source for blank material, and addressing 

laboratory failures. 

 

Further verification of the drilling data was also accomplished through RESPEC’s process of constructing 

lithium grade domains on cross-sections, by visual comparison of drillhole data and taking into account 

the continuity and sensibility of meaningful geological variables, and the lithium assays, in the context of 

those variables as summarized in Section 11.5 through Section 11.7.  

 

Explicit modeling of the lithium mineralization domains on cross-section was the most critical component 

to the estimation of the project mineral resources.  This ‘hands-on’ approach provided meaningful 

verification of the data, whereby continuity and sensibility of meaningful geological variables, and the 

assays in the context of those variables, were carefully evaluated and considered.  

 

RESPEC experienced no limitations with respect to data verification for the Tonopah Flats lithium project.  

In consideration of the information summarized in this and other sections of this report, RESPEC has 

verified that the project data are adequate as used in this report, most significantly to support the 

estimation and classification of the mineral resources reported herein. 
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10.0 MINERAL PROCESSING AND METALLURGICAL TESTING 

This section has been prepared by ABTC and reviewed by RESPEC. 

 

The Tonopah Flats mineralized material is comprised of lithium-rich sedimentary claystone. This material 

is relatively soft compared to hard-rock lithium deposits, has negligible work index and abrasion, and 

readily disaggregates when suspended in water. Bulk samples from the Tonopah Flats lithium project 

were prepared for lithium leach trials using roughly 700 pounds of cuttings from the 2021-2022 drillhole 

program collected as sample TF-2208, homogenized by cone-and-quarter methods, and pulverized (Bico 

Braun Type UA disk pulverizer) to 100 mesh (75% passing) to obtain a statistically repetitive sample. 

Mineral processing of these materials was carried out at the University of Nevada, Reno’s Ore Dressing 

Laboratory. The homogenized bulk sample was assayed in-house at ABTCs analytical laboratories in the 

Applied Research Facility at the University of Nevada, Reno, and compared with third-party assay data 

for validation and found to be statistically consistent and representative. 

 

To evaluate the estimated lithium resource, standard assaying of head grades was performed using a 

representative array of samples selected from 21 drillholes from the Tonopah Flats lithium project. The 

assays of these drillholes were carried out by third-party laboratories, AAL and Paragon, both located in 

Sparks, Nevada. Both laboratories are IAS accredited, demonstrating ISO/IEC Standard 17025:2017 

compliance and competence in testing and calibration. Samples were digested in a mixed acid matrix and 

analyzed by inductively coupled plasma optical emission spectroscopy (ICP-OES). For metallurgical 

leaching trials, representative samples from drillhole TF-2208 were used where the average head-grade 

for lithium was found to be about 790 ppm. Appreciable concentrations of deleterious elements were not 

observed.  

 

The claystone is responsive to dilute acid leaching under agitation as well as several methods of selective 

lithium leaching. Leaching trials have been carried out in-house using statistically representative 

homogenized bulk samples, and these trials have demonstrated over 90% extraction of lithium during 

batch leaching trials; however, a lithium extraction value of 80% is used as a conservative estimate for pit 

optimization. Leaching kinetics and optimization studies are ongoing. Following leaching, treatment of 

the pregnant leaching solution by pH adjustment/neutralization, filtration, solution purification, 

concentration, conversion, and final solution polishing/crystallization, battery grade lithium hydroxide 

monohydrate (“LHM”) can be realized. A volumetric conversion of LHM to LCE (for reporting purposes) is 

accomplished by the following formula: 

 

1 Ton LHM = 0.88 Tons LCE 

 

In 2020, ABTC summarized the results of its bench scale trials for the manufacturing of battery grade 

lithium hydroxide specifically from these Nevada-based claystone materials in a $4.5M proposal to the 

US Department of Energy.  In this application, the ABTC team and its subapplicant, DuPont Water 

Solutions, described its integrated mineral processing train in detail and proposed a plan for evolving 

these bench scale trials to a multi-ton per day continuous integrated field pilot plant to demonstrate the 
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performance and economics of the overall system.  In January 2021, ABTC was notified that the US DOE 

had selected its proposal for funding3 and the projected initiated in October 2021. 

 

The ABTC team has completed the bench scale validations of its integrated mineral processing train and 

is currently in the process of constructing and commissioning its integrated field pilot plant.  Due to the 

positive results from these bench scale validations, the ABTC team applied for a second round of US DOE 

funding in the Spring of 2022 to further evolve this project and to construct a commercial scale lithium 

hydroxide refinery based off this system design and validated results.  In October 2022 ABTC, with its 

subapplicants DuPont Water Solutions, University of Nevada, Reno, and Argonne National Laboratory, 

were notified that its proposal for its $115M commercial scale refinery project was selected for funding4. 

 

A simplified block flow diagram of the ABTC process is shown in Figure 10-1. Specific equipment and 

technologies have been identified for the process flowsheet. In-house leaching trials are ongoing and will 

be optimized for equipment sizing of a pilot-scale demonstration unit, and second-generation extraction 

techniques and technologies are also under research and development. 

 

 

Figure 10-1. Generalized Process Flow Diagram 

 

 

10.1 SUMMARY STATEMENT 
It is the opinion of RESPEC that the data and conclusions in this section are adequate to use in this report 

to meet the requirement of reasonable prospects for economic extraction. 

  

 
3 https://americanbatterytechnology.com/press-release/american-battery-metals-company-selected-for-4-5-

million-grant-by-u-s-department-of-energy-advanced-manufacturing-office/ 

4      https://americanbatterytechnology.com/press-release/american-battery-technology-company-selected-for-

us-doe-grant-for-115m-first-of-kind-commercial-scale-lithium-manufacturing-facility/ 
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11.0 MINERAL RESOURCE ESTIMATES  

11.1 INTRODUCTION 
The mineral resource estimates presented herein were completed by RESPEC.  These estimated mineral 

resources were classified by geological and quantitative confidence in accordance with the SEC New 

Mining Rules. The mineral resources described and tabulated in this report all are classified as Inferred 

mineral resources.  SEC mineral resource definitions are given below: 

 

Mineral resource  is a concentration or occurrence of material of economic interest in or on the Earth's 

crust in such form, grade or quality, and quantity that there are reasonable prospects for economic 

extraction. A mineral resource is a reasonable estimate of mineralization, taking into account relevant 

factors such as cut-off grade, likely mining dimensions, location or continuity, that, with the assumed and 

justifiable technical and economic conditions, is likely to, in whole or in part, become economically 

extractable. It is not merely an inventory of all mineralization drilled or sampled. 

Indicated mineral resource  is that part of a mineral resource for which quantity and grade or quality are 

estimated on the basis of adequate geological evidence and sampling. The level of geological certainty 

associated with an indicated mineral resource is sufficient to allow a qualified person to apply modifying 

factors in sufficient detail to support mine planning and evaluation of the economic viability of the 

deposit. Because an indicated mineral resource has a lower level of confidence than the level of 

confidence of a measured mineral resource, an indicated mineral resource may only be converted to a 

probable mineral reserve.  

Inferred mineral resource  is that part of a mineral resource for which quantity and grade or quality are 

estimated based on limited geological evidence and sampling. The level of geological uncertainty 

associated with an inferred mineral resource is too high to apply relevant technical and economic factors 

likely to influence the prospects of economic extraction in a manner useful for evaluation of economic 

viability. Because an inferred mineral resource has the lowest level of geological confidence of all mineral 

resources, which prevents the application of the modifying factors in a manner useful for evaluation of 

economic viability, an inferred mineral resource may not be considered when assessing the economic 

viability of a mining project and may not be converted to a mineral reserve. 

RESPEC reports resources at cut-offs that are reasonable for deposits of this nature given anticipated 

mining methods and plant processing costs, while also considering economic conditions, according to 

the regulatory requirements that a resource exists “in such form, grade or quality, and quantity that there 

are reasonable prospects for economic extraction.”   

 

The Tonopah Flats mineral resource block model and an initial resource tabulation were completed on 

October 19, 2022, based on data derived from 18 holes drilled through September of 2022. The block 

model is oriented due North, and the model blocks are 100 feet by 100 feet horizontally, by 20 feet 

vertically. The drillhole database on which this estimate is based was received from ABTC in October of 

2022. The database was audited prior to use, and the last minor changes to collar, survey, and assay data 

were made on October 10, 2022. Pit optimizations used to support reasonable prospects for economic 

extraction were completed on November 8, 2022. Lithium resources were estimated and are reported 

herein with an effective date of November 8, 2022.   
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11.2 RESOURCE MODELING APPROACH 
The lithium resources at Tonopah Flats were modeled and estimated by: 

/ Developing a geological model of the deposit; 

/ Evaluating the drill-hole lithium assay data statistically; 

/ Utilizing the geological model as the base for interpreting lithium mineral domains on a set of 

cross sections spaced at 500 foot intervals; 

/ Projecting the sectional mineral-domain polygons horizontally to the drill data within each 

sectional window, thereby creating three-dimensional polygons; 

/ Using the polygons to create three-dimensional wireframe solids of the mineral domains; 

/ Coding a block model comprised of 100 x 100 x 20 (x, y, z) -foot blocks to the mineral domains 

using the wireframe mineral-domain solids;  

/ Analyzing the modeled mineralization domains statistically to aid in the establishment of 

estimation and classification parameters; 

/ Interpolating lithium grades by inverse-distance to the third power into the block model using 

the coded lithium-domain percentages to explicitly constrain the grade estimations; and 

/ Constraining the resource with a pit optimization to determine a shape and cut-off grade 

satisfactory to meet the requirement of reasonable prospects for economic extraction.  

11.3 DATABASE 
Mineral resources were estimated using data generated by ABTC. These data were provided to RESPEC 

by ABTC between August and October 2022. 

11.3.1 DRILL-HOLE DATABASE 
The drillhole data are in UTM Zone 11 NAD83 coordinates in US Feet.  The database includes information 

from the first 19 holes drilled, all of which were drilled in the area of the Tonopah Flats resources.  A total 

of 18 of these drillholes contribute assay data that are directly used in the estimation of the lithium mineral 

resources. 

 

RESPEC periodically updated the database with the information acquired during ABTC’s drilling program, 

including lithium assay data received from ABTC. Table 11-1 presents descriptive statistics of all audited 

and accepted Tonopah Flats deposit drillhole analytical data imported into Surpac and Leapfrog 

software. Data from rejected samples have been excluded from the table.  

 

Table 11-1.  Descriptive Statistics of Sample Assays in Tonopah Flats Drillhole Database 

  Count Median Mean Std Dev CV Minimum Maximum Units 

Li ppm 1,789 505 542.600 317.715 0.586 27.6 1,940 ppm 

Capped Li 1,789 503 538.729 314.616 0.584 27.6 1,500 ppm 
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11.3.2 TOPOGRAPHY 
RESPEC used publicly available digital topographic data to create the topographic surface used in 

resource modeling.  

11.4 DEPOSIT GEOLOGY RELEVANT TO RESOURCE MODELING 
The Tonopah Flats lithium deposit is mainly hosted by flat-lying Miocene Siebert Formation claystones, 

with minor mineralization in interbedded tuffs and sedimentary units. The favorable units of the Siebert 

Formation are overlain by approximately 50 feet of unmineralized alluvial gravels. Lithium grades of 

greater than 300 ppm are contained primarily within claystones of the Siebert Formation.  Zones of 

higher-grade mineralization in the Siebert are contained in claystone beds showing a ‘waxy’ texture, 

which is presumably related to high-density laminations in the rock. Lower-grade zones of mineralization 

are typically associated with impure claystone beds which are mixed with sandstones, conglomerates, or 

local tuffaceous units.  The main geologic control on mineralization is stratigraphy. Mineralization in 

favorable claystone beds is consistent for thousands of feet across the deposit. There are no apparent 

structural controls on the mineralization, other than those which offset the favorable stratigraphy on the 

western edge of the deposit. The base of mineralization is not known. 

 

As presently drilled, it has extents of 24,000 feet in the strike direction of the lower-grade mineralization, 

approximately 5,000 to 15,000 feet perpendicular to the strike, and up to 400 to 650 feet in the vertical 

direction.  A central corridor of higher-grade mineralization within the deposit has extents of 24,000 feet 

along strike, about 4,000 to 5,000 feet perpendicular to strike, and in multiple stratigraphic horizons from 

20 to 115 feet thick in the vertical direction. The central corridor has lithium grades in excess of 700 ppm.   

11.5 GEOLOGIC MODEL 
RESPEC produced a three-dimensional digital geologic model based on downhole lithologic data and the 

historical regional surface geology map.  Small-scale local faulting likely took place, offsetting the 

stratigraphy and depth to the top of lithium host-rock units, but is difficult to interpret due to the wide 

spaced drillhole information, and was not included in the geologic model.   A district fault from Bonham 

and Garside (1979) was incorporated into the geologic interpretation and modified to account for 525 

feet of gravel intersected in TF-2217 on the west side of the deposit.  Claystone units were interpreted 

to be dropped down to the west on this northeast fault, and no mineralization was projected west of the 

fault, though it may be present at depths of greater than 525 feet.   

11.6 DENSITY  
Density measurements have not been collected from drillhole samples within the property. Therefore, 

values from equivalent lithologies from nearby properties were used to approximate densities applied to 

the block model. Claystone was assigned a value of 1.7 g/cm3 based on data in the Loveday and Turner 

(2020) technical report for American Lithium’s TLC project located one mile from the Tonopah Flats 

property boundary.  Alluvium, tuffs, and sediments were assigned density values based on analogous 

lithologic units at Allegiant Gold’s Eastside project, 17 miles to the northwest of Tonopah Flats, as 

published in the technical report of Ristorcelli (2021). The Tonopah Flats density values applied (tonnage 

factors: ft3/ton) by lithology types are summarized in Table 11-2 including the generalized formula used 

to calculate the tonnage factor.   
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Table 11-2.  Tonopah Flats Deposit Assigned Tonnage Factors 

Lithology g/cm3 
Tonnage 

Factor 
Description 

Alluvium 1.8 17.8 lithologic analogue from nearby project (Allegiant Eastside) 

Claystone 1.7 18.8 lithologic analogue from nearby project (American Lithium TLC) 

Crystal Tuff 2.15 14.9 lithologic analogue from nearby project (Allegiant Eastside) 

Sandy Siltstone 2.15 14.9 lithologic analogue from nearby project (Allegiant Eastside) 

Tuffaceous Sandstone 2.15 14.9 lithologic analogue from nearby project (Allegiant Eastside) 

Airfall Tuff 2.15 14.9 lithologic analogue from nearby project (Allegiant Eastside) 

Tonnage Factor = 2000/ (Density * 62.4) 

11.7  LITHIUM BLOCK MODELING AND ESTIMATION 

11.7.1 MINERAL DOMAINS 
A mineral domain encompasses a volume of rock that ideally is characterized by a single, natural, grade 

population of a metal or metals that occurs within a specific geologic environment.  To define the mineral 

domains at Tonopah Flats, the natural lithium population was first identified on population-distribution 

graphs that plot the lithium-grade distribution of all the drillhole assays (Figure 11-1).  Breaks in slope on 

the graph delineate different grade populations.  This analysis led to the identification of three grade 

populations for lithium.  Ideally, each of these populations can be correlated with specific geologic 

characteristics that are captured in the project database. These characteristics can be used in 

conjunction with the grade populations to interpret the bounds of the lithium mineral domains.  The 

approximate grade ranges of the lower-grade (domain 100), moderate-grade (domain 200), and higher-

grade (domain 300) domains that were modeled for lithium are listed in Table 11-3.  
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Figure 11-1.  Lithium Population-Distribution Graph 

 

Table 11-3. Approximate Grade Ranges of Lithium Domains 

Domain ppm Li 

100 ~56 to ~230 

200 

 
~230 to ~870 

300 > ~870 

 

The lithium mineral domains were interpreted in a three-dimensional modeling software package using 

the lithium drillhole assay data and associated lithologic codes, as well as cross-sectional lithological 

interpretations.  This information was used to discern the stratigraphic controls of the mineralization 

discussed in 0 and to model the domains accordingly using a set of vertical, 500-foot spaced, north-

northeast-looking cross sections that span the extents of the deposit.  Control lines and points were 

inserted on the cross sections to model the mineralization along bedding. Modeling was completed using 

both Leapfrog and Surpac software. 

    



 

 RSI-M0014.22001 REV 15 

50 

 

 2 

 

The lithium grade caps described in Table 11-4 were not treated as hard boundaries for the purposes of 

modeling. As is typically the case in the distribution of grade values in mineral deposits, some variability 

of the Tonopah Flats mineralization resulted in the need for including minor quantities of mineralization 

with values outside of the modeled domain grade breaks. These inclusions and exclusions were based 

on the interpretation of the domains themselves with geologic context. 

 

Cross-sections showing examples of the lithium mineral domains in the central portion of the Tonopah 

Flats deposit are shown in Figure 11-2 and Figure 11-3. 
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Figure 11-2.  Cross Section Looking East Showing Lithium Domains 
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Figure 11-3.  Long Section Looking East Showing Lithium Domains 
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11.7.2 ASSAY CODING, CAPPING, AND COMPOSITING 
Drillhole lithium assays were coded to the lithium mineral domains using the cross-sectional polygons 

sliced on section from mineral domain solids.  Assay caps (Table 11-4) were determined by the inspection 

of population distribution plots of the coded assays, by domain, to identify high-grade outliers that might 

be appropriate for capping.  Descriptive statistics of the coded assays by domain and visual reviews of 

the spatial relationships of the possible outliers, and their potential impacts during grade interpolation, 

were also considered in the definition of the assay caps.  

 

Table 11-4.  Tonopah Flats Lithium Assay Caps by Domain 

Domain Number* ppm 

Low grade 0 700 

Mid-grade 

 
17 1,050 

High grade 9 1,500 

 

Each model block was coded to the volume percentage of each of the three domains for lithium, as 

discussed below.  Model blocks that are not entirely coded to the lower-, moderate- and higher-grade 

domains were not estimated. Lithium was not modeled within alluvial gravels (Qal) overlying the claystone.  

 

In addition to the assay caps, restrictions on the search distances of moderate- and higher-grade 

portions of some of the domains were applied during grade interpolations.  The use of search restrictions 

allows for minimizing the number of samples subjected to capping while properly respecting the highest-

grade populations within each domain. 

 

Descriptive statistics of the capped and uncapped lithium assays are provided in Table 11-5. 
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Table 11-5.  Descriptive Statistics of Tonopah Flats Coded Lithium Assays 

Low-Grade Lithium Domain 

  Sample Count Mean Median Std Dev CV Minimum Maximum 

Li ppm 182 142.4 129.9 77.6 0.54 29.3 490.4 

capped Li 182 142.4 129.9 77.6 0.54 29.3 490.4 

        

Medium-grade Lithium Domain 

  Sample Count Mean Median Std Dev CV Minimum Maximum 

Li ppm 1,085 498.8 464 218.5 0.44 60.4 1,390 

capped Li 1,085 497.1 464 213.6 0.43 60.4 1,050 

        

High-grade Lithium Domain 

  Sample Count Mean Median Std Dev CV Minimum Maximum 

Li ppm 449 882.9 879.7 253.4 0.29 190 1,940 

capped Li 449 879.4 879.7 242.7 0.28 190 1,500 

        

Outside Lithium Domain 

  Sample Count Mean Median Std Dev CV Minimum Maximum 

Li ppm 73 98.9 49.9 130.8 1.32 27.6 734.4 

capped Li 73 49.6 49.9 9.7 0.2 27.6 60 

 

The capped assays were composited at 10 feet down-hole intervals that respect the mineral domain 

boundaries.  This minimal compositing was deliberately chosen as part of an effort to retain some of the 

inherent variability of the Tonopah Flats mineralization in the resource modeling and avoid over-

smoothing of the values.  Descriptive statistics of Tonopah Flats composites are shown in Table 11-6. 
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Table 11-6.  Descriptive Statistics of Tonopah Flats Lithium Composites 

Low-grade Lithium domain 

  Composite Count Mean Median Std Dev CV Minimum Maximum Units 

Capped Li 102 142.4 141.4 61.2 0.43 38.8 315 ppm 

Mid-grade Lithium domain 

  Composite Count Mean Median Std Dev CV Minimum Maximum Units 

Capped Li 562 497.1 469 186.2 0.37 116 1,050 ppm 

High-grade Lithium domain 

  Composite Count Mean Median Std Dev CV Minimum Maximum Units 

Capped Li 234 879.4 871.2 198.3 0.23 235.5 1,425 ppm 

Outside Lithium Domains 

  Composite Count Mean Median Std Dev CV Minimum Maximum Units 

Capped Li 41 49.6 50.7 9.2 0.19 31.9 60 ppm 

11.7.3 BLOCK MODEL CODING 
Three-dimensional mineral-domain solids were used to code a three-dimensional block model with a 

model bearing of 0° that is comprised of 100 x 100 x 20-foot blocks (model x, y, z).  The block size was 

chosen in consideration of the sub-horizontal stratigraphic control of the deposit. The volume 

percentages of each mineral domain for lithium were stored within each block (partial percentage 

coding).  The block model was also coded using the digital topographic surface mentioned in Section 

11.3.2.  Lithologic units were also coded to the block model. 

 

The bulk density values discussed in Section11.6 were assigned to model blocks, so that blocks coded 

with any partial percentage of lithium have a density assigned, 

11.7.4 GRADE INTERPOLATION 
The parameters applied to the lithium grade estimations at Tonopah Flats are summarized in Table 11-7.  

Grade interpolation was completed in two passes using length-weighted composites (Table 11-8).      

 

Due to the uniform nature of the sub-horizontal lithological controls, the modeled mineralization has one 

orientation of mineralization.  The block model was therefore coded to one estimation area.  Estimation 

area 11 encompasses the entire Tonopah Flats deposit and is characterized by shallow dips of the 

stratigraphic host rocks of up to about 1-2° to the northwest.   
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Table 11-7.  Tonopah Flats Search-Ellipse Orientations and Maximum Search Distances by Estimation Area  

Estimation 

Area 

Search Ellipse Orientation Maximum Search Distance (ft) 

Azimuth 

(degrees) 

Dip 

(degrees) 

Rotation 

(degrees) 
Low-Grade Mid-Grade 

High-

Grade 

11 316 0 1.5 5000 5000 5000 

11 316 0 1.5 5000 5000 5000 

 

 

Table 11-8.  Tonopah Flats Estimation Parameters 

Description Parameter 

Estimation Pass One  

Samples: minimum/maximum/maximum per hole 1 / 15 / 3 

Search anisotropies (ft): major/semimajor/minor (vertical) 5 / 5 / 1 

Inverse distance power 3 

High-grade restrictions (grade in ppm Li/ton, distance in ft) 700 / 4000 

Estimation Pass Two 

Samples: minimum/maximum/maximum per hole 2 / 15 / 3 

Search anisotropies (ft): major/semimajor/minor (vertical) 2 / 2 / 1 

Inverse distance power 2 

 

The second estimation pass used a broader 2 to 1 anisotropy compared to the 5 to 1 of the first pass.  

The second estimation pass populated blocks that were not estimated by the first pass, which is largely 

limited to the outer extents of the domain domains and only a limited portion of the domains lie in the 

second pass. 

 

Lithium grades were interpolated using inverse-distance to the third power (“ID3”), ordinary kriging (“OK”), 

and nearest-neighbor (“NN”) methods.  The mineral resources were estimated using ID3 interpolation, as 

this method led to results that were judged to more closely approximate the drill data.  The OK and NN 

estimations were completed only as statistical checks on the ID3 interpolations.   

 

The estimation passes were performed independently for each of the mineral domains, so that only 

composites coded to a particular domain were used to estimate grade into blocks coded by that domain.  

The estimated grades were coupled with the partial percentages of the mineral domains to enable the 

calculation of weight-averaged lithium grades for each block.  The final resource grades, and their 

associated resource tonnages, are therefore fully block-diluted using this methodology.   
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11.7.5 BLOCK MODEL CHECKS 
Lithium domain volumes coded into the block model as partial percentages were compared to the 

volumes of the cross-sectional mineral-domain sliced polygons of the domain solids to assure close 

agreement, and all block-model coding was checked visually.  A polygonal estimate using the cross-

sectional domain polygons was used as a check on the ID3 estimation results, as were the OK and NN 

estimates.  No unexpected relationships between the check estimates and the ID3 estimate were 

identified.  Various grade-distribution plots of assays, composites, OK, and NN and ID3 block grades were 

evaluated as a check on both the global and local estimation results.  Figure 11-4 shows the block 

composites compared to ID3 and NN estimates.  There is a close relationship between the block 

composites and the ID3 and NN estimates which confirms the estimates are working well near the data 

the estimate is based on. The figure does not show significant smoothing where the ID3 estimate would 

diverge from the block composite values.  Finally, the ID3 grades were visually compared to the drill-hole 

assay data in detail to assure that reasonable results were obtained; particular emphasis was placed on 

the evaluation of the estimations of higher-grade lithium. 

 

 

Figure 11-4. -Lithium Block Composites and Coincident Block Estimate 
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11.8 MINERAL RESOURCES 
The Tonopah Flats deposit has the potential to be mined by open-pit methods.  The mineral resources 

were estimated to reflect potential open-pit extraction as the primary scenario (mineral resources 

potentially amenable to open pit mining methods). The pit optimization reports production in the form of 

lithium carbonate equivalent. 

 

To meet the requirement of reasonable prospects for economic extraction for the portion of the mineral 

resources potentially amenable to open pit mining methods, a pit optimization was run using the 

parameters summarized in Table 11-9. 

 

Table 11-9.  Pit Optimization Parameters 

Item Value Unit 

Mining cost 2.50 $/ton 

Processing cost 12.70 $/ton processed 

Processing rate 73,000,000 tons-per-year processed 

General and Administrative cost 4,500,000 $/year 

LCE price 55,000 $/tonne 

Li recovery 80 percent 

Minimum Li Grade 300 ppm 

 

The pit shell created by this optimization was used to constrain the mineral resources potentially 

amenable to open-pit mining methods, with the added constraint of a lithium cut-off grade of 300 ppm 

applied to all model blocks lying within the optimized pit.  Also, a linear zone through Highway 95, which 

crosses over the project, and a 200-foot buffer around it, were excluded from the pit optimization. The 

lithium cut-off grade was calculated using the processing and general and administrative costs, as well 

as the lithium price, and recovery provided in Table 11-9. The mining cost is not included in the 

determination of the cut-off grade, as all material in the conceptual pit is potentially to be mined and the 

cut-off grade determines whether the mined materials are sent to be processed or to the waste-rock 

storage facilities.  The reference point at which the mineral resources are defined is therefore at the top 

rim of the pit, where material having lithium equal to or greater than the cut-off grade would be processed. 

 

The open-pit resource estimates are based on a 200,000 ton per day processing rate, with processing 

assumed to consist of vat leaching and lithium recovery in the form of a battery-grade lithium hydroxide 

product expressed in units of lithium carbonate equivalent.   

 

The pit shells created using these optimization parameters were used to constrain the project resources 

at a minimum grade of 300 ppm within claystone only, which was done as a conservative measure to 

avoid extremely low cut-off grades despite economics. It should be noted that without the grade 

constraint, the resulting pit shell using these parameters would be larger than has been used for the 

resources reported herein. 
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All mineral resources are contained within the ABTC property boundary. Pit shells used for optimization 

were allowed to go slightly outside the boundary, such that all mineral resource material inside the 

property can be reported. RESPEC notes that in an actual mine design, pit edges would have to be moved 

within the boundary unless adjacent land could be acquired. 

 

Results from the pit optimization define a resource of over 5.2 billion short tons of material at an average 

grade of 561 ppm Li. This resource is estimated using a 300 ppm Li cut-off. 

 

The Tonopah Flats lithium project resources are summarized in Table 11-10.  Mineral resources that are 

not mineral reserves do not have demonstrated economic viability. 

 

Table 11-10.  Lithium Mineral Resources  

Classification 
Cut-off 

(ppm Li) 
Total Ktons 

Ave. 

ppm Li 
Li  KTons LCE  KTons 

Inferred 300 5,289,000 561 2,970 15,800 

 

Notes: 

/ The estimate of mineral resources was done by RESPEC. 

/ All Tonopah Flats resources are classified as Inferred. 

/ Mineral resources comprised all model blocks at a 300ppm ton Li cut-off that lie within an 

optimized pit. 

/ Lithium carbonate equivalent (“LCE”) tons were calculated using a factor of 5.323. 

/ Mineral resources that are not mineral reserves do not have demonstrated economic viability. 

/ The effective date of the estimate is November 8, 2022. 

/ Rounding may result in apparent discrepancies between tons, grade, and contained metal 

content. 

 

RESPEC is not aware of any unusual environmental, permitting, legal, title, taxation, socio-economic, 

marketing, political, or other relevant factors not discussed in this report that could materially affect the 

mineral resource estimates as of the effective date of the report.  

 

Figure 11-5 and Figure 11-6 present a cross-section and long section, respectively, through the central 

portion of the Tonopah Flats deposit that show estimated block-model lithium grades.  These figures 

correspond to the mineral-domain cross-sections presented in Figure 11-2 and Figure 11-3. 
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Figure 11-5.  Cross Section Showing Block-Model Lithium Grades with Pit 
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Figure 11-6.  Long Section Showing Block Model Lithium Grades with Pit 
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Table 11-11 presents the Tonopah Flats mineral resources compared to subsets of mineralized material 

tabulated with increasing cut-off grades.  This is presented to provide grade-distribution data that allows 

for detailed assessment of the project resources.  All the tabulations are constrained as lying within the 

same optimized pit shells used to constrain the current mineral resources, which means the tabulations 

at cut-offs higher than the resource cut-off grade of 300ppm Li represent subsets of the current 

resources. 

 

All resources at Tonopah Flats are classified as Inferred; 

 

Table 11-11.  Tonopah Flats Inferred Mineral Resources at Various Cut-offs 

Cut-off (ppm Li) Total Ktons Ave. 

ppm Li 

Li  Ktons LCE Ktons 

300 5,289,000 561 2,970 15,810 

400 4,454,000 600 2,670 14,230 

500 3,285,000 653 2,150 11,420 

600 1,809,000 736 1,330 7,090 

700 858,000 835 720 3,820 

800 476,000 906 430 2,290 

900 196,000 992 190 1,030 

1000 65,000 1,088 70 380 

1100 20,000 1,193 20 130 

1200 8,000 1,262 10 60 

1300 1,600 1,324 2 10 

 

1. The project mineral resources are shown in bold and italics and are comprised of all model blocks at a 300 ppm Li 

cut-off that lie within optimized resource pits; 

2. Tabulations at higher cut-offs than used to define the mineral resources represent subsets of the mineral resource; 

3. Mineral resources that are not mineral reserves do not have demonstrated economic viability; and 

4. Rounding as required by reporting guidelines may result in apparent discrepancies between tons, grade, and 

contained metal content. 

 

The Tonopah Flats lithium resources are pit-constrained and exclude the portion of the deposit directly 

underlying the highway which bisects the property (Figure 11-7).   
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Figure 11-7.  Resource Pits and Highway Zone 
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Table 11-12 provides the tabulations of the Tonopah Flats inferred mineral resources by spatial zone, 

which are subsets of the total resources and correspond to the areas north and south of the highway. 

 

Table 11-12: Tonopah Flats Inferred Mineral Resources by Area 

Area Total Ktons Ave. ppm Li Li Ktons LCE Ktons 

North Zone 2,304,000 526 1,210 6,450 

South Zone 2,985,000 589 1,760 9,350 

 

All resources at Tonopah Flats are classified as Inferred; 

 

1. The project mineral resources are separated by spatial areas on each side of the highway and are 

comprised of all model blocks at a 300 ppm Li cut-off that lie within optimized resource pits; 

2. Tabulations in spatial zones represent subsets of the mineral resource; 

3. Mineral resources that are not mineral reserves do not have demonstrated economic viability; and 

4. Rounding as required by reporting guidelines may result in apparent discrepancies between tons, 

grade, and contained metal content. 

 

11.8.1 CLASSIFICATION 
The Tonopah Flats mineral resources in this estimate are entirely classified as Inferred. The Inferred 

classification is limited to any blocks coded to estimation pass one with a search distance of 5,000 feet 

along bedding. Any estimated blocks which did not meet this criterion were not classified and therefore 

are not reported as mineral resources. A plan map of block classification inside the land package for 

Tonopah Flats is provided in Figure 11-8. 

 

Tonopah Flats mineral resource classification is based on the confidence in the underlying data and 

understanding of project mineralization.  Additional drilling and sampling of core holes, as well as more 

detailed geological and mineralization modeling, would be required to allow for higher classification of 

the project resources.  

 

Uncertainties that could impact resource classification include: (i) the potential for poor sample quality in 

some portions of the RC holes; (ii) the potential for unknown channels of barren gravels; (iii) and the 

uncertainty of the subsurface strike and dip of the west bounding fault. 

 

There is an inherent risk of down-hole contamination in RC drilling generally, particularly below the water 

table.   
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Figure 11-8.- Resource Classification 

11.9 DISCUSSION OF RESOURCES 
The current Tonopah Flats mineral resources are estimated in consideration of potential mining by open 

pit with 100 x 100 x 20-foot blocks to accommodate open-pit engineering requirements.  All other 

modeling steps and inputs that were used to estimate the lithium resources, including the mineral-
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domain modeling, grade capping, grade estimation, density assignment, and classification, were 

completed independent of potential mining methods. 

 

The resources are classified based on the underlying geologic understanding and drillhole spacing of the 

deposit. Future upgrades to mineral resource classification will require reduced drillhole spacing, 

particularly with core drilling, to increase confidence in the geologic interpretation and distribution of 

samples influencing the estimate.  Future drilling, exploration, and resource definition at Tonopah Flats 

should focus on increasing the understanding of the distribution of lithium mineralization. Infill drilling in 

key areas to increase drill density, core drilling, and drill-testing of the unconstrained limits of the deposit, 

are also notable areas of focus for future development of the property.  

 

Another risk for the current Inferred mineral resources is the lack of rock density measurements from 

within the Tonopah Flats deposit. The author strongly recommends collection of density data from core 

at the property in future drilling programs.  

 

In addition, the estimated lithium recovery is based on a set of tests from a single 700-pound composite 

sample from drill cuttings.  While considered adequate for estimating a cut-off grade for the Inferred 

classification, further testing will be required to increase confidence in the recovery estimate for higher 

levels of resource classification.  

 

As of the effective date of this report, RESPEC is not aware of any environmental, permitting, legal, title, 

taxation, socio-economic, marketing, or political factors that may materially affect the Tonopah Flats 

mineral resources and that are not otherwise discussed in this report.  RESPEC believes that any factors 

that would likely influence the prospect of economic extraction have either been addressed or could be 

resolved by further drilling. 
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12.0  MINERAL RESERVE ESTIMATES  

There are no current mineral reserves at the Tonopah Flats lithium project.  

 

13.0  MINING METHODS  

This section is not applicable to this Tonopah Flats lithium project technical report summary. 

 

14.0 PROCESSING AND RECOVERY METHODS  

This section is not applicable to this Tonopah Flats lithium project technical report summary. 

 

15.0 INFRASTRUCTURE  

This section is not applicable to this Tonopah Flats lithium project technical report summary. 
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16.0 MARKET STUDIES  

While this section is not currently applicable to this Tonopah Flats lithium project technical report 

summary, the increasing global demand for battery grade lithium products is notable. Based on recent 

work by Benchmark Mineral Intelligence (“Benchmark”), an IOSCO-regulated price reporting agency for 

the lithium-ion battery to electric vehicle supply chain, the annual global demand for battery grade lithium 

products was approximately 400 kt LCE in 2021 and is expected to grow to 11,200 kt LCE by 2050, 

representing an increase of over 2500% (Figure 16-1). Currently, the United States produces less than 

1% of the global lithium supply from a single lithium brine extraction facility in Nevada.  Major global 

producers are in Chile, Argentina, Australia, and China.  

 

 

Figure 16-1.  Forecasted Global Demand for LCE (from Benchmark Mineral Intelligence) 

 

According to the U.S. Geological Survey, Mineral Commodity Summary from January 2021, the global 

end-use markets for lithium are dominated by batteries, which currently accounts for about 71% of total 

demand. Lithium consumption for batteries has increased significantly because rechargeable batteries 

are used in the growing market for electric vehicles, portable electronic devices, and grid storage 

applications.  

 

The vast majority of battery grade lithium products today are sold through long term offtake agreements, 

and while the prices of these products have fluctuated over time, over the past year these prices have 

begun to settle at $50,000 - $60,000 / tonne of LCE. 
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17.0 ENVIRONMENTAL STUDIES, PERMITTING, AND PLANS, 
NEGOTIATIONS, OR AGREEMENTS WITH LOCAL INDIVIDUALS OR 
GROUPS  

This section is not applicable to this Tonopah Flats lithium project technical report summary. 

 

18.0 CAPITAL AND OPERATING COSTS  

This section is not applicable to this Tonopah Flats lithium project technical report summary. 

 

19.0 ECONOMIC ANALYSIS  

This section is not applicable to this Tonopah Flats lithium project technical report summary. 
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20.0 ADJACENT PROPERTIES  

American Lithium’s TLC project is located six miles northwest of Tonopah, about one mile to the 

northeast of the Tonopah Flats property.  The TLC project is a lithium-in-claystone deposit analogous to 

the Tonopah Flats lithium deposit.  According to Loveday and Turner (2022), lithium mineral resources at 

the TLC project include 3.35Mt Li2CO3 in Measured resources, 2.02Mt Li2CO3 in Indicated resources, and 

1.76Mt Li2CO3 in Inferred resources.  Measured claystone density from the TLC deposit was used for the 

density assigned to claystone in the Tonopah Flats deposit. RESPEC has not been able to verify this 

information and this information is not necessarily indicative of the mineralization at the Tonopah Flats 

property. 

 

The Eastside low sulfidation epithermal gold-silver project is located on the east flank of the Monte Cristo 

Range, about 17 miles west of the Tonopah Flats lithium project.  Analogous lithologic units are present 

at Eastside and measured rock density values reported by Ristorcelli (2021) were assigned to the 

alluvium, tuffaceous sediments, siltstones, and tuffaceous units for the Tonopah Flats resource estimate 

of this report.  RESPEC has not been able to verify this information and this information is not necessarily 

indicative of the mineralization at the Tonopah Flats property. 

 

Clayton Valley is located approximately 28 miles southwest of Tonopah and has numerous lithium brine 

and lithium clay properties.  One of these, Albermarle’s Silver Peak brine extraction and processing 

facility, is the only active lithium producer in the United States and has been in production since 1966. 

RESPEC has not been able to verify this information and this information is not necessarily indicative of 

the mineralization at the Tonopah Flats property. 

 

Blackrock Silver’s Tonopah West project is located on the west side of Tonopah.  The Tonopah West 

project is centered on several low sulfidation epithermal silver-gold veins (Lindholm and Bickel, 2022).  

Lithium mineralization has also been identified in the Siebert Formation at this project.  RESPEC has not 

been able to verify this information and this information is not necessarily indicative of the mineralization 

at the Tonopah Flats property.   

 

  



 

 RSI-M0014.22001 REV 15 

71 

 

 

2 
 

 

21.0  OTHER RELEVANT DATA AND INFORMATION  

RESPEC has no other relevant data and information to report necessary to provide a complete and 

balanced presentation of the Tonopah Flats lithium project. 
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22.0 INTERPRETATIONS AND CONCLUSIONS  

RESPEC has reviewed the project data for the Tonopah Flats lithium project and visited the project in 

September 2022.  RESPEC believes that the data provided by ABTC, as well as the geological 

interpretations RESPEC has derived from the data, are an accurate and reasonable representation of the 

project, subject to those concerns written elsewhere in this technical report summary. 

 

The Tonopah Flats lithium deposit was discovered in 2020 through surface sampling by NAMC. ABTC 

secured an exploration license with an option to purchase from 1317038 Nevada Ltd in 2021. Following 

a due diligence period, the option was exercised and ABTC gained 100% ownership of the claims in 

October 2022.  

 

ABTC has conducted two phases of exploration drilling between December 2021 and September 2022. 

Lithium mineralization was intersected in a sequence of Miocene-age and younger lacustrine sediments 

that includes claystones, sandstones, and airfall and crystal tuffs of the Siebert Formation.  The drilling 

has so far defined an area of generally continuous mineralization 24,000 feet north to south by 5,000 to 

15,000 feet east to west, with thicknesses ranging from 400 to 650 feet. Clay beds with higher 

concentrations of lithium are localized to semi-continuous, and the lithium-bearing beds are generally 

contained in a 4,000- to 5,000-foot-wide corridor in multiple stratigraphic horizons from 20 to 115 feet in 

thickness, running north to south through the central portion of the property.   

22.1 TONOPAH FLATS COMPARED TO OTHER U.S. LITHIUM DEPOSITS 
Lithium has been identified as a strategic mineral for consumer and commercial applications such as 

batteries, ceramics, glass, pharmaceuticals, and polymers. Increase in demand for lithium batteries has 

been the primary driver in the increase in global production. Lithium occurs in pegmatites, brines, clays, 

and evaporites and can be extracted by various mining methods in all these types of deposits. Figure 

22-1 shows the distribution of lithium deposits in the United States with reported resources and/or 

reserves that contain more than 15,000 metric tons of lithium.  
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Figure 22-1. Lithium deposits in the U.S. with >15,000Mt Li  

(from Mauk et al., 2021) 

 

Historical and recent production of lithium has been predominantly from pegmatite and brine sources. 

However, resources for geothermal and oilfield brines, evaporites, and sedimentary (clay) deposits may 

become increasingly important as the supply base broadens and projects are developed and pushed into 

production. Figure 22-2 presents a grade versus tonnage plot for lithium deposits in the United States 

with reported resources and/or reserves that contain more than 15,000 metric tons of lithium by deposit 

type. The Plumbago North project in Maine is notable for its high-grade albite-quartz-spodumene 

pegmatite deposit with two bulk samples yielding an average concentration of 4.68 wt% LiO2 (Mauk et al., 

2021).  The Bonnie Claire deposit in southern Nevada is a lacustrine salt deposit in sediments.  The drilling 

as of February 2021 has been limited to four widely space holes (1.5 to 2.5 kilometers), and as a result the 

calculated resource should be viewed with caution, however the estimated inferred lithium resource was 

reported to be 5.37 million metric tons of lithium with a cut-off grade of 400 ppm Li (Mauk et al., 2021). 
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Figure 22-2.  Grade-tonnage Plot, Lithium Deposits in the U.S. 
 (>15,000Mt contained Li in resources or reserves, modified from Mauk et al., 2021) 

 

As currently explored, the Tonopah Flats lithium deposit contains a larger tonnage, albeit low-grade 

mineral resource compared to other sediment-hosted lithium resources under exploration development. 

 

Figure 22-3 compares Tonopah Flats to the total resource tons and average grade, for all resource 

classification categories, reported for other sediment-hosted lithium projects in Nevada (compiled from 

various public sources). The tons have been normalized to short tons for comparison purposes, and the 

grades have been averaged across the different classification categories based on available data in the 

reports. It should be noted that the compared resources were estimated between January 2018 and 

November 2022 using a broad range of lithium prices ranging from $8,600/short ton to $55,000/short 

ton to define cut-off grades.  The Tonopah Flats resource estimate utilized a cut-off concentration of 300 

ppm Li. 

 



 

 RSI-M0014.22001 REV 15 

75 

 

 

2 
 

 

Figure 22-3.  Tonopah Flats Compared to Other Sediment-hosted Lithium Deposits 

(modified from various public sources) 

(1) Technical Report, TLC Property, Nye County, Nevada, USA, prepared by Stantec Consulting Ltd. for American 

Lithium Corporation, May 2020. 

(2) Technical Report Prefeasibility Study Clayton Valley Lithium Project, Esmeralda County, Nevada, NI 43-101 

technical report prepared by Global Resource Engineering and Continental Metallurgical Services for Cypress 

Development Corp., August 2020. 

(3) Updated Lithium Mineral Resource Estimate, Zeus Project, Clayton Valley, Esmeralda County, Nevada, USA, 

prepared for Noram Lithium Corporation, August 2021. 

(4) Technical Report, McGee Lithium Clay Deposit, Esmeralda County, Nevada, USA, prepared by Stantec Consulting 

Ltd. for Spearmint Resources, June 2022. 

(5) Technical Report on the Pre-Feasibility Study for the Thacker Pass Project, Humboldt County, Nevada, USA, NI 43-

101 technical report prepared by Advisian for Lithium Americas, August 2018. 

(6) Rhyolite Ridge Lithium-Boron Project Definitive Feasibility Study (DFS) Report, prepared Fluor Enterprises for 

Ioneer, April 2020. 

(7) Jindalee Resources Limited, 2022 Mineral Resource update (Projects | Jindalee Resources Limited)., July 2022 
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22.2 TONOPAH FLATS EXPANSION POTENTIAL 
The Tonopah Flats current lithium resources remain open to the north, south and at depth. It is reasonable 

to assume that there is potential to significantly increase the resources with further drilling extending to 

the north and south property boundaries, and at greater depths in the currently explored areas. 

Continued infill drilling will likely upgrade resource classification and improve confidence in the mineral 

resource estimate for the project. New drilling and resource upgrade in classification to Measured and 

Indicated levels will be critical to support and maximize project economics in a pre-feasibility or higher 

study phase. 

22.3 PROJECT RISKS 
Processing lithium-clay deposits is an uncommon practice in producing mines worldwide. Although there 

are currently several development projects for these deposits, the processing techniques and 

associated costs have little historical application and are not easily comparable to lithium in pegmatite 

and other existing types of lithium operations. RESPEC recognizes the work to date as being sufficient to 

support reasonable prospects for economic extraction of the resources reported herein, based on the 

test work to date described in Section 10, and in relation to similar development projects. However, 

significant de-risking of the project related to mineral processing should be addressed as it moves into 

further development phases.  

 

As discussed in section 22.1, price increases in the lithium markets have skyrocketed in 2022 due to 

recent and rapidly increasing demand. These recent trends and prices have been used for the cut-off 

grade applied to the mineral resources estimated for Tonopah Flats. However, an equivalent downturn in 

the value of lithium carbonate and equivalent products versus the surge seen in 2022 could negatively 

impact the project. Specifically, the resource cut-off grade within a constrained pit using a lower lithium 

carbonate price would likely be higher if prices were to decrease significantly. For sensitivity, examples 

of the lithium resource totals at higher cut-off grades are provided in Table 11-11.  

 

There is some risk associated with modeling of faults at Tonopah Flats, which ultimately could affect the 

mineral resource estimate. Specifically, faults offsetting favorable lithologies for lithium can create deep 

alluvial channels which are barren of mineralization, as is the case at the western edge of the current 

model at Tonopah Flats. While it has been linked to mapped faults in the area, the supporting drillhole 

data to accurately place the location of the fault is limited. Since the fault drops the favorable section 

down to the west, anything west of the fault may be too deep to be economic at the current cut-off grade 

and therefore accurate placement of the fault is critical to resource calculations. This risk could be 

mitigated with more drilling on the western portion of the deposit to control further geologic modeling. 

Additionally, minor offsets within the deposit probably exist, but have not been modeled due to the wide 

spacing of the drilling and overall lack of core drilling.  

 

The Tonopah Flats lithium project currently has no direct measurements of density or specific gravity. 

The current resource is calculated using densities of similar rock from adjacent properties. Although 

these values are likely to be generally accurate, there is some risk associated with the lack of direct 

measurements from the property. This risk can be alleviated by taking sufficiently spatially representative 

measurements from core samples in future drill programs and integrating them into future resource 

estimates. 
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The QA/QC protocol used by ABTC to date contains less overall check samples than is recommended 

by RESPEC. Insufficient QA/QC carries the risk of failure to recognize unacceptable analytical data and 

laboratory mistakes with the potential to impact assay results. These issues can be pronounced in RC 

drilling below the water table, where down-hole contamination and grade smearing have more potential 

to occur than with core drilling. Despite this, RESPEC found no material areas of concern when reviewing 

all data for the Tonopah Flats lithium project.  QA/QC results for a small portion of the project drilling have 

been poor regarding failure rates in CRMs analyzed at Paragon. However, internal-laboratory QA/QC 

results support our conclusion that the analyses were reliable.  
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23.0 RECOMMENDATIONS  

RESPEC concludes that the Tonopah Flats lithium project is a project of merit that warrants additional 

work as summarized in Table 23-1.  The following table and discussion summarize RESPEC’s 

recommendations for advancing the project to the pre-feasibility stage and upgrading the resource 

classification to Measured and Indicated.  

   

Table 23-1. Tonopah Flats Recommended Work Program to Advance to Pre-Feasibility Study 

Category Estimated Cost $ 

Preliminary Economic Assessment $70,000  

Phase I Infill Core Drilling (3,400 feet) $500,000  

Phase II Infill Core Drilling (2,600 feet) $400,000 

Resource Update $100,000  

Passive Seismic Study $30,000 

Metallurgy  $250,000  

Pilot Test - Processing Covered Under DOE Grant 

Pre-Feasibility Study $3,500,000  

Total $4,850,000 

23.1 PRELIMINARY ECONOMIC ASSESSMENT 
RESPEC recommends that ABTC conduct a preliminary economic assessment (“PEA”) or scoping study 

for the Tonopah Flats lithium project.  This level of study includes an economic analysis of the potential 

viability of a project’s mineral resources which typically incorporates an evaluation of pre-production 

capital costs, life-of-mine sustaining capital, cash flow, and production and processing methods and 

rates among other variables.  During the PEA, which can be conducted prior to further drilling, RESPEC 

recommends that the resource block model is updated to include the remaining three drillholes that were 

completed in September 2022. The estimated cost for the PEA is approximately $70,000. 

23.2 PHASE I INFILL DRILLING PROGRAM 
An infill drill program of approximately 3,400 feet of core drilling is recommended at an estimated cost of 

about $150 per foot.  The core drilling will improve the geologic understanding and confidence for 

subsequent modeling of the deposit, particularly with respect to lithium mineralization, and improve 

confidence in the underlying project data. RESPEC recommends comprehensive density sampling from 

the core holes such that representative samples are measured from spatially distributed locations across 

major lithologies and mineral domains in the deposit. Additionally, RESPEC recommends that ABTC 

improve their QA/QC program, specifically increasing the rate of insertion of QA/QC samples to at least 

10%, and adding more check assays, preparation duplicates, and pulp duplicates to their QA/QC 

protocols. These improvements, along with the increased drill density as a result of executing the 

program, will be required to upgrade resource classification.  The estimated cost is approximately 

$500,000.  
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23.3 PHASE II INFILL DRILLING PROGRAM 
If Phase I drilling is successful, an infill drill program of approximately 2,600 feet of core drilling is 

recommended at an estimated cost of about $150 per foot. The Phase II program should be designed 

based on the results of Phase I and adjusted as needed to address remaining uncertainties in the 

geologic, density, grade domains and block models and further upgrade resource classification based 

on continuous improvement of data confidence and drillhole spacing.  The estimated cost is 

approximately $400,000.  RESPEC notes that metallurgical and hydrogeological drilling are not a part of 

the scope of either Phase I or Phase II in these recommendations but may be integrated into the 

programs based on requirements from other experts. The drilling programs recommended in this report 

are purely based on needs to improve geologic and resource modeling. 

23.4 RESOURCE UPDATE 
Following completion of the infill drilling, an updated estimate of the mineral resources is recommended.  

Subsequent resource estimates should focus on the improvement of geologic and other potential 

controls on mineralization, density analyses, and overall data confidence based on new drilling.  The 

estimated cost is approximately $100,000. 

23.5 PASSIVE SEISMIC STUDY 
A passive seismic study is recommended for the southern portion of the Tonopah Flats property, south 

of State Route 6-US Highway 95. The survey could improve the understanding of the subsurface geologic 

structure and depth to basement rock in areas that have not yet been tested by exploration drilling. The 

cost for the seismic study is estimated to be approximately $30,000. 

23.6 METALLURGICAL TEST WORK 
If the results of the recommended resource update and recommended PEA are favorable, a metallurgical 

test program should be carried out at a level that would support a pre-feasibility study (“PFS”) and using 

samples that are representative of the deposit.  While a few metallurgical tests have already been 

completed on one composite sample, more work is required for increased confidence in recovery 

estimates and the determination of optimum recovery methods.  The estimated cost is approximately 

$250,000. Metallurgical test work may require separate metallurgical drilling to capture sufficient material 

for the tests; this drilling cost is not included. 

23.7 PILOT TEST - PROCESSING 
ABTC has utilized their laboratory space at the University of Nevada, Reno’s Center for Applied Research 

to develop an integrated processing system for extraction of lithium in claystones. The work has been 

funded in part by a grant for Critical Material Innovations awarded by the US Department of Energy 

(“DOE”) in early 2022. The processing technology has undergone bench-scale testing and will be scaled 

up to a mobile field unit for a pilot-scale test in 2023. ABTC will run short duration, multi-ton per day tests 

which will take two to three months with approximately 100 tons of material processed. The test will be 

carried out on private property near Tonopah.  
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23.8 PRE-FEASIBILITY STUDY 
If the results of the proposed PEA are favorable, a PFS is recommended.  The required elements of a PFS 

will be determined based upon the results of the PEA.  A budget of $3,500,000 for the PFS is proposed 

here. The budget is based upon assumptions for baseline studies, designs, and ongoing test work to get 

to PFS or FS level. The budget does not include corporate and overhead costs, nor does it account for 

bench-scale metallurgical test work. 
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25.0  RELIANCE ON INFORMATION PROVIDED BY THE REGISTRANT 

The following categories of information have been provided to RESPEC by American Battery Technology 

Company: 

• Electronic copies of reports, maps and assay data that ABTC acquired from Nevada Alaska 

Mining Company, a previous operator of the Tonopah Flats property 

• Electronic copies of documents, reports, maps and tables provided by ABTC with the results of 

drilling and sampling carried out by ABTC through the effective date of this report 

 

RESPEC has taken all appropriate steps, in our professional judgment, to ensure that the work, 

information, or advice from the above noted information and companies is sound.   

 

RESPEC has fully relied on Scott Jolcover, Chief Resource Officer of ABTC, to provide complete 

information concerning the pertinent legal status of ABTC and its affiliates, as well as current legal title, 

material terms of all agreements, and material environmental and permitting information that pertains to 

the Tonopah Flats lithium project.  RESPEC has therefore relied fully upon information and opinions 

provided by ABTC with regards to the land tenure summarized in Sections 3.2 through 3.5and Appendix 

A.  RESPEC has no reason to believe that any material facts have been withheld or misstated and 

therefore RESPEC considers it reasonable to rely upon the registrant for the information summarized in 

Section 3 of this report. 
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APPENDIX A 
LIST OF UNPATENTED MINING LODE CLAIMS OF THE TONOPAH 
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A.1. LIST OF UNPATENTED LODE CLAIMS 
 

BLM Number Claim Name BLM Number Claim Name BLM Number Claim Name 

105265103 ABTC   1 105265144 ABTC   42 105265185 ABTC   83 

105265104 ABTC   2 105265145 ABTC   43 105265186 ABTC   84 

105265105 ABTC   3 105265146 ABTC   44 105265187 ABTC   85 

105265106 ABTC   4 105265147 ABTC   45 105265188 ABTC   86 

105265107 ABTC   5 105265148 ABTC   46 105265189 ABTC   87 

105265108 ABTC   6 105265149 ABTC   47 105265190 ABTC   88 

105265109 ABTC   7 105265150 ABTC   48 105265191 ABTC   89 

105265110 ABTC   8 105265151 ABTC   49 105265192 ABTC   90 

105265111 ABTC   9 105265152 ABTC   50 105265193 ABTC   91 

105265112 ABTC   10 105265153 ABTC   51 105265194 ABTC   92 

105265113 ABTC   11 105265154 ABTC   52 105265195 ABTC   93 

105265114 ABTC   12 105265155 ABTC   53 105265196 ABTC   94 

105265115 ABTC   13 105265156 ABTC   54 105265197 ABTC   95 

105265116 ABTC   14 105265157 ABTC   55 105265198 ABTC   96 

105265117 ABTC   15 105265158 ABTC   56 105265199 ABTC   97 

105265118 ABTC   16 105265159 ABTC   57 105265200 ABTC   98 

105265119 ABTC   17 105265160 ABTC   58 105265201 ABTC   99 

105265120 ABTC   18 105265161 ABTC   59 105265202 ABTC   100 

105265121 ABTC   19 105265162 ABTC   60 105265203 ABTC   101 

105265122 ABTC   20 105265163 ABTC   61 105265204 ABTC   102 

105265123 ABTC   21 105265164 ABTC   62 105265205 ABTC   103 

105265124 ABTC   22 105265165 ABTC   63 105265206 ABTC   104 

105265125 ABTC   23 105265166 ABTC   64 105265207 ABTC   105 

105265126 ABTC   24 105265167 ABTC   65 105265208 ABTC   106 

105265127 ABTC   25 105265168 ABTC   66 105265209 ABTC   107 

105265128 ABTC   26 105265169 ABTC   67 105265210 ABTC   108 

105265129 ABTC   27 105265170 ABTC   68 105265211 ABTC   109 

105265130 ABTC   28 105265171 ABTC   69 105265212 ABTC   110 

105265131 ABTC   29 105265172 ABTC   70 105265213 ABTC   111 

105265132 ABTC   30 105265173 ABTC   71 105265214 ABTC   112 

105265133 ABTC   31 105265174 ABTC   72 105265215 ABTC   113 

105265134 ABTC   32 105265175 ABTC   73 105265216 ABTC   114 

105265135 ABTC   33 105265176 ABTC   74 105265217 ABTC   115 

105265136 ABTC   34 105265177 ABTC   75 105265218 ABTC   116 

105265137 ABTC   35 105265178 ABTC   76 105265219 ABTC   117 

105265138 ABTC   36 105265179 ABTC   77 105265220 ABTC   118 

105265139 ABTC   37 105265180 ABTC   78 105265221 ABTC   119 

105265140 ABTC   38 105265181 ABTC   79 105265222 ABTC   120 

105265141 ABTC   39 105265182 ABTC   80 105265223 ABTC   121 
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BLM Number Claim Name BLM Number Claim Name BLM Number Claim Name 

105265142 ABTC   40 105265183 ABTC   81 105265224 ABTC   122 

105265143 ABTC   41 105265184 ABTC   82 105265225 ABTC   123 

105265226 ABTC   124 105265267 ABTC   165 105265308 ABTC   206 

105265227 ABTC   125 105265268 ABTC   166 105265309 ABTC   207 

105265228 ABTC   126 105265269 ABTC   167 105265310 ABTC   208 

105265229 ABTC   127 105265270 ABTC   168 105265311 ABTC   209 

105265230 ABTC   128 105265271 ABTC   169 105265312 ABTC   210 

105265231 ABTC   129 105265272 ABTC   170 105265313 ABTC   211 

105265232 ABTC   130 105265273 ABTC   171 105265314 ABTC   212 

105265233 ABTC   131 105265274 ABTC   172 105265315 ABTC   213 

105265234 ABTC   132 105265275 ABTC   173 105265316 ABTC   214 

105265235 ABTC   133 105265276 ABTC   174 105265317 ABTC   215 

105265236 ABTC   134 105265277 ABTC   175 105265318 ABTC   216 

105265237 ABTC   135 105265278 ABTC   176 105265319 ABTC   217 

105265238 ABTC   136 105265279 ABTC   177 105265320 ABTC   218 

105265239 ABTC   137 105265280 ABTC   178 105265321 ABTC   219 

105265240 ABTC   138 105265281 ABTC   179 105265322 ABTC   220 

105265241 ABTC   139 105265282 ABTC   180 105265323 ABTC   221 

105265242 ABTC   140 105265283 ABTC   181 105265324 ABTC   222 

105265243 ABTC   141 105265284 ABTC   182 105265325 ABTC   223 

105265244 ABTC   142 105265285 ABTC   183 105265326 ABTC   224 

105265245 ABTC   143 105265286 ABTC   184 105265327 ABTC   225 

105265246 ABTC   144 105265287 ABTC   185 105265328 ABTC   226 

105265247 ABTC   145 105265288 ABTC   186 105265329 ABTC   227 

105265248 ABTC   146 105265289 ABTC   187 105265330 ABTC   228 

105265249 ABTC   147 105265290 ABTC   188 105265331 ABTC   229 

105265250 ABTC   148 105265291 ABTC   189 105265332 ABTC   230 

105265251 ABTC   149 105265292 ABTC   190 105265333 ABTC   231 

105265252 ABTC   150 105265293 ABTC   191 105265334 ABTC   232 

105265253 ABTC   151 105265294 ABTC   192 105265335 ABTC   233 

105265254 ABTC   152 105265295 ABTC   193 105265336 ABTC   234 

105265255 ABTC   153 105265296 ABTC   194 105265337 ABTC   235 

105265256 ABTC   154 105265297 ABTC   195 105265338 ABTC   236 

105265257 ABTC   155 105265298 ABTC   196 105265339 ABTC   237 

105265258 ABTC   156 105265299 ABTC   197 105265340 ABTC   238 

105265259 ABTC   157 105265300 ABTC   198 105265341 ABTC   239 

105265260 ABTC   158 105265301 ABTC   199 105265342 ABTC   240 

105265261 ABTC   159 105265302 ABTC   200 105265343 ABTC   241 

105265262 ABTC   160 105265303 ABTC   201 105265344 ABTC   242 

105265263 ABTC   161 105265304 ABTC   202 105265345 ABTC   243 

105265264 ABTC   162 105265305 ABTC   203 105265346 ABTC   244 

105265265 ABTC   163 105265306 ABTC   204 105265347 ABTC   245 
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BLM Number Claim Name BLM Number Claim Name BLM Number Claim Name 

105265266 ABTC   164 105265307 ABTC   205 105265348 ABTC   246 

105265349 ABTC   247 105265390 ABTC   288 NV105283760 ABTC 329 

105265350 ABTC   248 105265391 ABTC   289 NV105283761 ABTC 330 

105265351 ABTC   249 105265392 ABTC   290 NV105283762 ABTC 330 

105265352 ABTC   250 105265393 ABTC   291 NV105283763 ABTC 332 

105265353 ABTC   251 105265394 ABTC   292 NV105283764 ABTC 333 

105265354 ABTC   252 105265395 ABTC   293 NV105283765 ABTC 334 

105265355 ABTC   253 105265396 ABTC   294 NV105283766 ABTC 335 

105265356 ABTC   254 105265397 ABTC   295 NV105283767 ABTC 336 

105265357 ABTC   255 105265398 ABTC   296 NV105283768 ABTC 337 

105265358 ABTC   256 105265399 ABTC   297 NV105283769 ABTC 338 

105265359 ABTC   257 105265400 ABTC   298 NV105283770 ABTC 339 

105265360 ABTC   258 105265401 ABTC   299 NV105283771 ABTC 340 

105265361 ABTC   259 105265402 ABTC   300 NV105283772 ABTC 341 

105265362 ABTC   260 105265403 ABTC   301 NV105283773 ABTC 342 

105265363 ABTC   261 105265404 ABTC   302 NV105283774 ABTC 343 

105265364 ABTC   262 105265405 ABTC   303 NV105283775 ABTC 344 

105265365 ABTC   263 105265406 ABTC   304 NV105283776 ABTC 345 

105265366 ABTC   264 105265407 ABTC   305 NV105283777 ABTC 346 

105265367 ABTC   265 NV105283737 ABTC 306 NV105283778 ABTC 347 

105265368 ABTC   266 NV105283738 ABTC 307 NV105283779 ABTC 348 

105265369 ABTC   267 NV105283739 ABTC 308 NV105283780 ABTC 349 

105265370 ABTC   268 NV105283740 ABTC 309 NV105283781 ABTC 350 

105265371 ABTC   269 NV105283741 ABTC 310 NV105283782 ABTC 351 

105265372 ABTC   270 NV105283742 ABTC 311 NV105283783 ABTC 352 

105265373 ABTC   271 NV105283743 ABTC 312 NV105283784 ABTC 353 

105265374 ABTC   272 NV105283744 ABTC 313 NV105283785 ABTC 354 

105265375 ABTC   273 NV105283745 ABTC 314 NV105283786 ABTC 355 

105265376 ABTC   274 NV105283746 ABTC 315 NV105283787 ABTC 356 

105265377 ABTC   275 NV105283747 ABTC 316 NV105283788 ABTC 357 

105265378 ABTC   276 NV105283748 ABTC 317 NV105283789 ABTC 358 

105265379 ABTC   277 NV105283749 ABTC 318 NV105283790 ABTC 359 

105265380 ABTC   278 NV105283750 ABTC 319 NV105283791 ABTC 360 

105265381 ABTC   279 NV105283751 ABTC 320 NV105283792 ABTC 361 

105265382 ABTC   280 NV105283752 ABTC 321 NV105283793 ABTC 362 

105265383 ABTC   281 NV105283753 ABTC 322 NV105283794 ABTC 363 

105265384 ABTC   282 NV105283754 ABTC 323 NV105283795 ABTC 364 

105265385 ABTC   283 NV105283755 ABTC 324 NV105283796 ABTC 365 

105265386 ABTC   284 NV105283756 ABTC 325 NV105283797 ABTC 366 

105265387 ABTC   285 NV105283757 ABTC 326 NV105283798 ABTC 367 

105265388 ABTC   286 NV105283758 ABTC 327 NV105283799 ABTC 368 

105265389 ABTC   287 NV105283759 ABTC 328 NV105283800 ABTC 369 
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BLM Number Claim Name BLM Number Claim Name BLM Number Claim Name 

NV105283801 ABTC 370 NV105283841 ABTC 410 NV105759815 ABTC 450 

NV105283802 ABTC 371 NV105283842 ABTC 411 NV105759816 ABTC 451 

NV105283803 ABTC 372 NV105283843 ABTC 412 NV105759817 ABTC 452 

NV105283804 ABTC 373 NV105283844 ABTC 413 NV105759818 ABTC 453 

NV105283805 ABTC 374 NV105283845 ABTC 414 NV105759819 ABTC 454 

NV105283806 ABTC 375 NV105283846 ABTC 415 NV105759820 ABTC 455 

NV105283807 ABTC 376 NV105283847 ABTC 416 NV105759821 ABTC 456 

NV105283808 ABTC 377 NV105283848 ABTC 417 NV105759822 ABTC 457 

NV105283809 ABTC 378 NV105283849 ABTC 418 NV105759823 ABTC 458 

NV105283810 ABTC 379 NV105283850 ABTC 419 NV105759824 ABTC 459 

NV105283811 ABTC 380 NV105283851 ABTC 420 NV105759825 ABTC 460 

NV105283812 ABTC 381 NV105283852 ABTC 421 NV105759826 ABTC 461 

NV105283813 ABTC 382 NV105283853 ABTC 422 NV105759827 ABTC 462 

NV105283814 ABTC 383 NV105283854 ABTC 423 NV105759828 ABTC 463 

NV105283815 ABTC 384 NV105283855 ABTC 424 NV105759829 ABTC 464 

NV105283816 ABTC 385 NV105283856 ABTC 425 NV105759830 ABTC 465 

NV105283817 ABTC 386 NV105283857 ABTC 426 NV105759831 ABTC 466 

NV105283818 ABTC 387 NV105283858 ABTC 426 NV105759832 ABTC 467 

NV105283819 ABTC 388 NV105759793 ABTC 428 NV105759833 ABTC 468 

NV105283820 ABTC 389 NV105759794 ABTC 429 NV105759834 ABTC 469 

NV105283821 ABTC 390 NV105759795 ABTC 430 NV105759835 ABTC 470 

NV105283822 ABTC 391 NV105759796 ABTC 431 NV105759836 ABTC 471 

NV105283823 ABTC 392 NV105759797 ABTC 432 NV105759837 ABTC 472 

NV105283824 ABTC 393 NV105759798 ABTC 433 NV105759838 ABTC 473 

NV105283825 ABTC 394 NV105759799 ABTC 434 NV105759839 ABTC 474 

NV105283826 ABTC 395 NV105759800 ABTC 435 NV105759840 ABTC 475 

NV105283827 ABTC 396 NV105759801 ABTC 436 NV105759841 ABTC 476 

NV105283828 ABTC 397 NV105759802 ABTC 437 NV105759842 ABTC 477 

NV105283829 ABTC 398 NV105759803 ABTC 438 NV105759843 ABTC 478 

NV105283830 ABTC 399 NV105759804 ABTC 439 NV105759844 ABTC 479 

NV105283831 ABTC 400 NV105759805 ABTC 440 NV105759845 ABTC 480 

NV105283832 ABTC 401 NV105759806 ABTC 441 NV105759846 ABTC 481 

NV105283833 ABTC 402 NV105759807 ABTC 442 NV105759847 ABTC 482 

NV105283834 ABTC 403 NV105759808 ABTC 443 NV105759848 ABTC 483 

NV105283835 ABTC 404 NV105759809 ABTC 444 NV105759849 ABTC 484 

NV105283836 ABTC 405 NV105759810 ABTC 445 NV105759850 ABTC 485 

NV105283837 ABTC 406 NV105759811 ABTC 446 NV105759851 ABTC 486 

NV105283838 ABTC 407 NV105759812 ABTC 447 NV105759852 ABTC 487 

NV105283839 ABTC 408 NV105759813 ABTC 448 NV105759853 ABTC 488 

NV105283840 ABTC 409 NV105759814 ABTC 449 NV105759855 ABTC 490 
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BLM Number Claim Name BLM Number Claim Name BLM Number Claim Name 

NV105759856 ABTC 491     

NV105759857 ABTC 492     

NV105759858 ABTC 493     

NV105759859 ABTC 494     

NV105759860 ABTC 495     

NV105759861 ABTC 496     

NV105759862 ABTC 497     

NV105759863 ABTC 498     

NV105759864 ABTC 499     

NV105759865 ABTC 500     

NV105759866 ABTC 501     

NV105759867 ABTC 502     

NV105759868 ABTC 503     

NV105759869 ABTC 504     

NV105759870 ABTC 505     

NV105759871 ABTC 506     

NV105759872 ABTC 507     

NV105759873 ABTC 508     

NV105759874 ABTC 509     

NV105759875 ABTC 510     

NV105759876 ABTC 511     

NV105759877 ABTC 512     

NV105759878 ABTC 513     

NV105759879 ABTC 514     

NV105759880 ABTC 515     

NV105759881 ABTC 516     

NV105759882 ABTC 517     
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