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[bookmark: _Toc212629251]1.	Introduction
These guidelines were prepared by the Canadian Institute of Mining, Metallurgy and Petroleum’s (CIM) Brine-Hosted Lithium Subcommittee to expand on the confined basin (salar-type) deposits covered by an earlier version (2012). 

Global demand for lithium is forecast to exceed supply of existing commercial lithium deposits, which include salar-type (closed basin) and spodumene deposits.

Breakthroughs in Direct Lithium Extraction (DLE) technology have unlocked additional sources of brine-hosted lithium, such as those from sedimentary basin and geothermal brines which are the focus of these guidelines. Sedimentary basin and geothermal brine deposits are considered sufficiently unique from solid deposits and from other types of brine deposits to warrant this dedicated guideline. While many principles that apply to conventional resource and reserve estimation practices also apply to brine-hosted resources and reserves, there are unique factors to consider when estimating dissolved minerals.
[bookmark: _Toc212629252]2.	History
The CIM MRMR Committee formed the BH-Li Subcommittee on April 4th, 2024 from a cross-section of industry and academic practitioners, and approved the BH-Li Subcommittee’s proposal to update the 2012 Lithium Brine Resources guidelines on June 29th, 2024.

Two new documents were adopted by The Mineral Resources and Mineral Reserves Society of CIM (MRMRS) on MONTH DAY, YEAR and these guidelines supersedes the 2012 Lithium Brine Resources Guidelines.
[bookmark: _Toc212629253]3.	Sedimentary Basin and Geothermal Brine-Hosted Lithium as Mineral Deposits
[bookmark: _Toc212629254]3.1.   General Brine Deposit Types

Brine-hosted lithium does not technically meet the CIM’s definition of a mineral because it not a “solid material”. However, brines contain dissolved solids that are extracted and recovered as solid products, and on that basis brine-hosted lithium projects are generally regarded within the industry as mineral projects. 

Three primary settings where lithium brines may occur is provided in Table 1. Practitioners preparing BH-Li MRMR estimates should be familiar with the geological setting and associated characteristics of lithium brine deposits. A schematic of lithium brine deposits is shown in Figure 1.

	Name or description
	Salar
	Sedimentary Basin
	Geothermal

	Brine age range
	Quaternary to Present
	Holocene to Cambrian
	Holocene to Cenozoic

	Process of lithium accumulation in brine
	Evaporation in a closed desert basin, possibly enhanced by geothermal
	Currently under active research
	Geothermal fluids contacting source rock with Li-bearing silicates

	Brine depth range (m)
	0-1000
	500–5000
	500–5000

	Potential associated assets 
	Shallow evaporites, other enriched dissolved elements such as K or B
	Hydrocarbons and/or inert gases, dissolved cations / anions (e.g. bromine, magnesium, calcium, strontium, barium)
	Geothermal energy, other critical metals (e.g. manganese, zinc, potassium)

	World examples
	Argentina, Chile, Bolivia, China, Nevada, Utah
	Leduc Fm (western Canada), Smackover Fm (southern US)
	Salton Sea (California), Rhine Graben (Germany, France)


Table 1: Comparison of brine deposit types
[image: ]
Figure 1: Overview of lithium brine deposits
[bookmark: _Toc212629255]4.	Data Collection and Analysis
[bookmark: _Toc212629256]4.1.   Overview
Unique to lithium-brine deposits is the reactivity and mobility of the mineral. The development and application of specific procedures for lithium grade data collection are critical to the foundation of the mineral estimates.  

This section discusses widely used methods for sedimentary basin and geothermal brine exploration, the goal of which is to characterize lateral and vertical distributions of brine chemistry and formation properties. Brine chemistry should be understood both in terms of valuable elements and potentially deleterious elements that may negatively impact brine pumping and/or processing. Formation properties should be understood both in terms of variables key to the volumetric estimation and variable key to producibility and recoverability of the lithium.
[bookmark: _Toc212629257]4.2.   Lithium Brine Resource Parameters
Lithium Brine Resources may be estimated using a range of modelling methods, from simple and relatively high-level calculations compiled in a spreadsheet to 3-D models that represent detailed spatial trends. Generally, models with a higher degree of spatial representation will provide estimates that are more robust as long as the supporting data and the trend analyses are validated. Regardless of the modelling methods used, some consideration of the following parameters should be included:
· Ownership concession boundaries (outside of which mineral and/or thermal resources should be reported in alignment with local regulations)
· Alternate ownership structures and their impact should be clearly disclosed.  As lithium brine deposits have a lot in common with petroleum and natural gas resources, leveraging knowledge from that sector is appropriate.  The Application Guidelines for PRMS is a reference which may be useful for the Practitioner to review.
· Deposit geometry in three dimensions, including a definition of subsurface hydrogeological units (areal extent; thickness; porosity; permeability) and an understanding of hydraulic boundaries/barriers
· Lithium grade and spatial distribution
· Because analysis of concentrated brines is not a routine procedure, and relatively low concentrations of lithium specifically are difficult to measure, it is recommended that the Practitioner discuss: 
· the quality/completeness of the brine analysis included in the resource or reserve estimate; 
· the criteria used to determine that quality/completeness (e.g. a discussion of charge or ion balance, isotope analysis of contamination, and other QA/QC measures); and 
· the potential impact of the data quality/completeness on the resource/reserve estimate(s).  
· Some estimate of recoverable brine.

A preliminary understanding of the lithium cut-off grade selected must be included to support a resource estimate.  If a cut-off grade is estimated or assumed, the additional deposit parameters that need to be collected to verify its reasonableness should be stated.

[bookmark: _Toc212629258]4.3.   Lithium Brine Reserve Parameters
In addition to the resource parameters described above, to estimate a lithium brine reserve, a fluid flow and solute transport model should be constructed, calibrated to natural (pre-pumping) conditions and transient conditions (to available pumping tests) to support the simulation of long-term production, associated changes in the fluid level/well capacity, and extracted lithium grade. In addition to the above-stated parameters for the resource estimate, additional information is needed to build a reserve model. These include:
· Hydraulic conductivity and reservoir storativity (e.g. permeability, flow capacity) for each defined hydrogeological unit;
· Transport parameters, such as dispersivity; 
· Any uncertainties associated with calculating in-situ reservoir fluid properties and compositions from sampled well fluids and gases; and
· Freshwater aquifer locations 

A well-defined (economic) cut-off grade must be included to support a reserve estimate.

[bookmark: _Toc212629259]4.4.   Use of Historical Data
In the context of this section, “historical data” means data existing on or around the property.  Historical public data can be used for resource / reserve estimates, provided sufficient QA/QC by the Practitioner is employed, thereby converting the data to checked and verified, while disclosing weaknesses in the data. Confirmation with modern sampling techniques is recommended for reserve estimates.

[bookmark: _Toc212629260]4.4.   Exploration Tools and Methods
Geological and geophysical methods can be used to provide an early estimate of the deposit, and well flow-zone, petrophysical and core data obtained during drilling can be used to provide an estimate of the balance of the volumetric parameters required to make an estimate of the resources in place once the concentration of the lithium is established through completion techniques, field testing methodologies, and laboratory assay procedures area applied. Examples of common techniques are shown in Table 2.

	
	Sedimentary Basin
	Geothermal

	Surface geophysics
	Gravity, high-resolution aeromagnetic, 2 D and 3D seismic 
	Gravity, aeromagnetic, magneto-telluric, seismic, heat flow

	Drilling for geological characterization
	Rotary drilling, downhole logging for reservoir characterization (e.g. porosity, lithology, fluid type), core analysis, special core testing including (destructive) compression, tension and axial stress analysis, drill stem testing (for pressure transient analysis), sidewall coring, repeat formation testing while drilling
	Rotary drilling, downhole logging for reservoir characterization (e.g. porosity, lithology, fluid type), shallow thermal gradient holes, core analysis, special core testing including (destructive) compression, tension and axial stress analysis, drill stem testing (for pressure transient analysis), sidewall coring, repeat formation testing while drilling

	Brine and water sampling
	Depth/interval-specific packer testing system and sampling during Drill Stem Tests and completion; swab test sampling; pumping test sampling; composite brine sampling
	flow-test sampling: weir box, flash separator, Depth/interval-specific packer system sampling and sampling during Drill Stem Tests and completion; swab test sampling; pumping test sampling; composite brine sampling

	Downhole geophysics
	e.g., Nuclear Magnetic Resonance, Electrical Conductivity/Resistivity, Gamma, Spontaneous Potential, spinner/temperature (after completion), imaging
	e.g., Nuclear Magnetic Resonance, Electrical Conductivity/Resistivity, Gamma, Spontaneous Potential, spinner/temperature (after completion), imaging

	Hydraulic testing
	Flow tests (swab and/or pumping), standard production/injection pressure transient analysis (drill stem tests, tests during completions, interference testing, pressure falloff/build up testing)
	Flow tests (swab and/or pumping), calorimetry, discharge enthalpy, standard production/injection pressure transient analysis (drill stem tests, tests during completions, interference testing, pressure falloff/build up testing)


Table 2: Examples of primary exploration tools for sedimentary basin and geothermal
[bookmark: _Toc212629261]4.6.   Field Testing
In estimating mineral resources, it is critical to have rigorous field exploration, drilling, completion and testing regimen established, including QA/QC. The Practitioner should set out the operational design, execution and testing objectives, along with a matrix of factors involved in each aspect of the field operations and testing regimen and establish controls and procedures that will lead to the highest quality outcome. 

[bookmark: _Toc212629262]4.7.   Laboratory Testing
The Practitioner must be familiar with methods for the collection and preservation of brine and mixed brine plus steam/gas samples. Brines that have potentially economic amounts of lithium typically have very high total dissolved solids, and the Practitioner should ensure that the analytical laboratory has experience in this type of fluid. An understanding of changes (chemical and/or physical) between in-situ reservoir conditions and surface / wellhead sampling conditions should be incorporated into the interpretation of results.

[bookmark: _Toc212629263]4.8.   Quality Assurance and Quality Control
QA/QC information should be collected and evaluated for all data used for BH-Li MRMR estimates. Use of standards, duplicates, and field duplicate replicate samples are recommended QA/QC practices.

[bookmark: _Toc212629264]4.9.   Laboratory Testing
Using the resource parameters and analysis described in Section 4, geological and mineralization interpretations can be made by the Practitioner based on their understanding of the depositional geologic environment and post-depositional events.  The interpretation should include the following, which form the fundamental basis of MRMR estimates:
· the consideration and use of reasonable assumptions on the limits and geometry of the reservoir areas (structure, stratigraphy); 
· the lithology, brine chemistry, rock and reservoir properties (porosity and permeability), and their spatial variations; and 
· the fluid dynamics and transport mechanisms.

[bookmark: _Toc212629265]4.10. Primary Data Visualization
All primary data such as sample locations, sample depth, lithium concentration, porosity, permeability, flow unit thickness and areal extent, should be recorded in their entirety, in original form. If the Practitioner deems the primary data quality to be inadequate for use in MRMR estimations, the Practitioners must clearly explain their exclusion. If primary data have been modified or intentionally omitted from the preparation of MRMR estimates, those data should be identified with a note explaining the modification or exclusion.

[bookmark: _Toc212629266]4.11. Conceptual Geological Model
The conceptual geological model should include consideration of the geological setting, depositional environment, flow regimes, brine chemistry, and production analogues, as appropriate.  A conceptual operating scenario can then be developed, considering operational-related items as processing methods, early in MRMR estimation process. This initial view is a forward-looking item that is formed by Practitioners based on their judgement, experience, and consultations with their colleagues. An understanding of the reservoir location, mineral processing methods, and potential product quality is necessary to ensure that the resulting MRMR estimates are appropriate for the known/assumed physical and operational limits.

Quantifying uncertainty in the conceptual geological model is recommended, such as leveraging geostatistical analysis of key parameters (thickness, porosity, permeability, grade).

[bookmark: _Toc212629267]4.12. Geological Interpretation and Modelling
Practitioners must understand the relationship between the geological processes that resulted in the grade distribution, geometry, depositional and diagenetic history. Direct personal knowledge of the deposit is key, gained through mapping, core logging, drill cuttings description, petrophysical log interpretation, and brine sampling programs. Preparation of digital three-dimensional models incorporating lithological, structural, stratigraphic and hydrogeologic interpretations are recommended for Practitioners to understand the spatial location, distribution, and continuity of the BH-Li deposit.

[bookmark: _Toc212629268]4.13. Mineralization Interpretation and Modelling
Practitioners recognize that BH-Li deposits 
· can have variable concentrations of lithium within discrete intervals; 
· can consist of multiple enrichment events and sources; 
· can be controlled and/or influenced by different lithologies or structures; and 
· can be overprinted by different diagenetic and hydrothermal alteration events, all within a single deposit. 

Mineralization modelling techniques must suit the deposit, and the Practitioners should consider potential controlling factors such as:

· potential flow rate (influenced by porosity and permeability) and any potential for chemical breakthrough (dilution of primary reservoir fluid by reinjected fluids) or scaling (precipitation) limits on flow rates
· anticipated economic limits of the extraction (such as a grade, grade equivalent or a value parameter) and processing scenario under consideration
· spatial distribution and continuity of the BH-Li deposit
· continuity and distribution of the lithium grade
· spatial density and distribution of the sample information
· pertinent geological features such as lithology and structure
· nature of the boundaries (e.g., sharp or gradational). 

Assumptions concerning the spatial continuity of the model should be reasonable and be supported by the direct geological evidence, as well as be consistent with analogous deposits where the deposit continuity has been demonstrated. Parameters used for the construction of static geological models should be fully documented. 

The use of a grade equivalent or a value parameter should be for the sole purpose of preparing the outlines of potentially economic brine recovery. Subsequent grade estimations should be carried out for each interval separately.

[bookmark: _Toc212629269]4.14. Data Analysis
The Practitioner should use a comprehensive approach to, and appropriate methods of, all data analysis to understand the statistical and spatial character of variables on which the estimate depends, to detect possible errors, and recognize any information that is useful for model validation.

Data analysis includes interrelationships among variables of interest, recognition of systematic spatial variation of the variables (e.g., grade, thickness, rock properties, etc.), definition of distinctive domains (flow units) that must be evaluated independently for the estimate, and identification and understanding of outliers. It is necessary to understand the nature and magnitude of the geological uncertainty and how it is being modelled within the reservoir/aquifer. Important assumptions and decisions resulting from data analysis should be documented.

The Practitioner should examine whether un-sampled intervals, treatment of below detection limit and method over-limit values, evidence of multiple types of analytical methods, negative values, the presence of special characters (e.g., a “<” symbol), or other data artifacts and anomalies exist in the Database to assess their implications to resource estimation.

Where modifications to raw assay values are required (e.g., mg/L to grams/L or M3, etc.), a clear description of the rationale and procedures used must be documented. The conversions are largely mathematical operations, as long as the relationship between all units and brine density is understood. Preparation and maintenance of the changes or modifications to the raw assay information is recommended.

4.14.1. [bookmark: _Toc212629270]   Statistical Data Analysis & Identification of Outlier Values
Statistical analysis of key parameters (such as thickness, porosity, permeability, and grade) is recommended.

Subsequent to statistical analysis above, identification of outliers, those small proportion of values inconsistent with the majority of the data, must be recognized and managed in the estimate because high or low value outliers can contribute to serious over- or under-estimation of resource and reserve estimates.  Statistical analysis of all variables contributing to the brine mineral estimates (e.g., porosity, grade) are recommended. 

Recognition of the impact of outlier values (a component of grade continuity) should be made and a procedure devised for incorporating such data appropriately into an estimate. The Practitioners should provide documentation of the approach selected, along with justification and basis for the decision, and include reconciliation of estimated model grades with available production information. Comparisons of the outcome of the different approaches can be useful. 

Selecting an approach for treating outlier values is best carried out by reconciling the resulting estimated model grades and brine volumes with production information and evaluating recovery factors against existing production (or producing analogues). In the absence of production data, statistical methods and graphical methods may be used.

4.14.2. [bookmark: _Toc212629271]   Extrapolation Considerations
Whatever data are selected to support the extrapolation beyond specific data points should be supported by one or more of the related parameters that infer or indicate continuity of the brine deposit. The MRMR estimates should include reasonable limits for extrapolation from known data points tied to resource classification.  

Recommended tools to support extrapolation considerations are regulatory spacing units (if applicable to local jurisdiction), pressure transient analysis (radius of investigation testing/boundary identification), analogue reservoir performance, distance between data points, and other relevant considerations at the discretion of the Practitioner.
[bookmark: _Toc212629272]5.	Brine-Hosted Lithium Mineral Resource Estimation
Spatial variability of grade can differ significantly among deposit types and within different zones of the same deposit. For BH-Li deposits, the lithium is dissolved in a mobile fluid and this mobility must be considered. Grade variation can exist within different stratigraphic intervals within a deposit that are separated by a low permeability interval (aquitard or seal) and temperature-salinity variation effects on grade with depth or position should be considered.

The Practitioners must select appropriate estimation method(s) or techniques for the deposit model. Estimation methods include various approaches that use statistical analysis to represent the fluid and grade data in the subsurface. The choice of method(s) should be based on the geology, the attribute/variable being modelled, quantity and spatial distribution of data, complexity of grade distribution within the deposit, presence of high-grade outliers, results of reconciliation studies (or history matches) for projects with production histories, and the anticipated end use of the resource estimate. Examples of common techniques are shown in Table 3.

Regardless of which criteria or methods are used, they should be documented in sufficient detail so that the results are reproducible by others. 

	
	Sedimentary Basin
	Geothermal

	Data analysis and outlier values
	Univariate statistics, multi-parameter comparisons

	Mineral resource model
	Simple spreadsheet modelling; 3D block modelling, finite element analysis, mass balance, equation of state; brine concentration isopleths (2-D and 3-D)

	Mineral resource calculation basis and boundary considerations
	Rock volume x effective porosity = pore volume – non-brine pore volume x brine saturation
	Brine volume x concentration x recovery factor

	Estimation categories (measured, indicated, inferred)
	3D block model variance; geostatistical analysis; borehole and/or sample spacing/density criteria

	Mineral resource risk assessment
	Tornado uncertainty or other analysis of variables contributing to resource estimates (e.g. porosity, recovery factors, cut-off grade)


Table 3: Examples of sedimentary basin and geothermal BH-Li mineral resource estimation methods and tools
[bookmark: _Toc212629273]5.1.   Mineral Resource Statements
Practitioners must ensure that all Mineral Resource statements satisfy the “reasonable prospects for eventual economic extraction” (RPEEE) requirement. In addition to fluid producibility, for lithium brine resources to qualify as reasonable prospect, the process for extraction of the lithium from the brine must exist and be specific to the brine chemistry of the resource. However, the process need not be commercial, as many lithium brine resources utilize emerging technologies.  

Note that cut-off grades could be used in RPEEE but may not be well defined given that many DLE technologies are nascent and their performance may vary based on other attributes of brine chemistry or operating conditions. Further, other resource characteristics such as porosity and/or permeability cut-offs may be more impactful than grade in estimating brine mineral resources.

Practitioners are encouraged to conform the Mineral Resource classification parameters to the practical limits of the potential mining or extraction methods.

For mineral resource estimates where economic analysis has been completed, such as in a scoping study, it is recommended that the reference point be at the point of sale.
[bookmark: _Toc212629274]6.	Brine-Hosted Lithium Mineral Reserve Estimation
There are several industries that involve removal of liquid from confined or unconfined aquifers which can be referenced as guidance when estimating reserves in brines. Associated industries such as the oil and gas industry and the geothermal industry utilize the same technologies for liquid extraction, and even pre-processing of brine in certain circumstances. Consequently, the issuer may find the following references useful: Canadian Oil and Gas Evaluation Handbook (COGEH), Petroleum Resource Management System (PRMS) and the accompanying Guidelines for Application of the Petroleum Resources Management System, and Geothermal resource and reserve assessment methodology: Overview, analysis and future directions.  

Examples of recommended methodologies and tools are shown in Table 4.

	
	Sedimentary Basin
	Geothermal

	Mineral reserve model
	Brine flow and solute transport model (e.g. Eclipse, GEM)
	Brine flow, solute and thermal model (e.g. STARS)

	Cut-off grades
	Determined in consultation with process engineers

	Mining methods
	Production well network description (including re-injection, if used)

	Mineral processing
	Designed by process engineers

	Production schedule / life of mine
	Determined by design team and project proponent

	Mineral reserve calculation basis
	Must match reference point with product (e.g., if reference point is at the wellhead, the product is brine with a given lithium concentration; if the reference point is at the inlet of the lithium extraction process, the product is brine with a given lithium concentration; if the reference point is at the outlet of the lithium extraction process, the product is a concentrated solution with a given lithium concentrate; if the reference point is at the point of sale, the product is battery-grade lithium hydroxide monohydrate or lithium carbonate equivalent).

Practitioners must include resource/reserve losses through processing, and all associated costs.

Recommend reference point at point of sale.

	Mineral reserve risk assessment
	Sensitivity analysis of reserve


[bookmark: _Ref188629617]Table 4: Examples of sedimentary basin and geothermal BH-Li mineral reserve estimation methods and tools
[bookmark: _Toc212629275]6.1.   Cut-Off Grade or Value
Development of the cut-off grade is an iterative process between the Practitioner and mine planning group and is typically determined based on advanced studies by mine engineers, financial analysts, and others. The MRMR Practitioner must first provide an initial estimate of the number, location, and design or the proposed wells to be factored into the overall mine costs. Projected commodity prices over the mine life are considered when determining the minimum threshold where mining is no longer economic (i.e., the break-even cut-off grade). Note that cut-off grades or values may need to be applied to individual wells as well as to the overall project.

[bookmark: _Toc212629276]6.2.   Numerical Modelling
Calibrated flow and solute transport models are recommended for reserve estimation. The modelling should also include simulation of the extraction system to demonstrate that production over the mine life will be feasible and that the project is economic. Numerical simulations should be supported by water balance calculations for the hydrologic system which hosts the BH-Li deposit.

The numerical model used for BH-Li reserve estimation should be capable of simulating and predicting:
· fluid flows, including density driven flow; 
· changes in brine chemistry over time including the effects of brine reinjection if present; 
· fluid level drawdown and/or pressure changes; 
· temperature changes;
· extraction of brine, lithium and other relevant solutes over time; and 
· fluid and lithium mass balance changes.

The model software, setup, calibration and wellfield simulation should be described in the BH-Li technical report.  

[bookmark: _Toc212629277]6.3.   Modifying Factors
Modifying factors used to convert mineral resources to mineral reserves include, but are not restricted to, mining, processing, metallurgical, infrastructure, economic, marketing, legal, environmental, social and governmental factors.  

Additional modifying factors specific to lithium brines include, but are not limited to, the following:  
· Dilution and mixing of freshwater entering the brine aquifer system; 
· Wellfield optimization for both increased production and/or mitigation of potential impacts to surface water systems that may be supporting environmentally sensitive areas; 
· Production well inefficiencies: additional attention/costs that may be incurred due to brine pumping and increased corrosion/scaling potential; 
· Neighbouring pumping from other operators;
· Unique permitting/legislation associated with lithium brine extraction;
· Processing inefficiencies, or losses of mass from the wellheads to generation of product;
· Reinjection of spent brine and its potential effect on wellfield operation and production. 

Practitioners should consider uncertainties related to the numerical model, and that recalibration of the flow and solute transport model is required over time with additional data (e.g., extracted mass during production) to increase confidence in the simulated projections.

[bookmark: _Toc212629278]6.4.   Mineral Reserve Statements
Specific to BH-Li, the mineral reserve statement should consider: 
· Extraction of lithium from the deposit, including time-based decline if applicable; 
· Recovery efficiency of lithium through the selected processing method; 
· Recovery or impact of other constituents, whether valuable or deleterious;  
· Clear description of the cut-off grade and supporting elements (capital and operating costs estimates; pricing forecasts; escalation).

BH-Li reserve estimates are typically reported to include the following elements as predicted by the calibrated numerical flow and solute model:
· Time period of pumping associated with the Proven and Probable Reserves;
· Total brine volume pumped for the reserve time periods;
· Average grade for the reserve categories;
· Amount of contained metal included in the reserve categories;
· Metal equivalents (e.g., lithium carbonate equivalent for lithium) and the conversion factor used for the calculation.

The estimate values must clearly indicate the point of reference of the reserve estimate (Table 5). As with brine resource estimates, it is recommended that the reference point be the point of sale. Processing inefficiencies result in a loss of mass and are a key modifying factor, it is recommended to report brine reserves with the corresponding processing efficiency.


[bookmark: _Toc212629279]7.	Conclusions
Special considerations required from BH-Li deposits are summarised in Table 5.

	Issue
	Considerations for Sedimentary Basin and Geothermal Mineral Brine Projects

	Mineral Rights
	Stipulations of the mineral tenure and any potential risks and uncertainties regarding “ownership” of the brine and its mineral and/or thermal content.

	Climate
	Relevant meteorological data for surface infrastructure and access.

	Geology and Mineralization
	Material balance, geology of the reservoir characteristics of the brine body such as configuration, chemistry, variability, grade, etc. over reasonable extrapolated distances.

	Deposit Types
	Characteristics of the host reservoir (e.g., reservoir shape, boundary conditions, deposit genesis, etc.)

	Sampling
	Controls (chain of custody) and protocols (QA/QC) for brine sampling, preservation and estimation of key parameters such as brine chemistry, effective porosity, permeability, etc.

	Mineral Resource Estimates
	For each flow unit, estimation of key parameters such as brine volume and grade, reservoir shape and boundary conditions, effective porosity; preliminary analysis of potential pumping rates and recoverability to meet requirement for reasonable prospects of economic extraction.

For mineral resource estimates where economic analysis has been completed, it is recommended that the reference point be at the point of sale.

	Mineral Reserve Estimates
	For each flow unit, estimation of key parameters such as permeability, boundary conditions, brine movement and grade variation during production; including construction of fluid flow simulation models to demonstrate that economic extraction is feasible and to evaluate any significant hydraulic and grade changes over time.

Recommend reference point at point of sale.

	Mining Method
	Relevant information on the design of: the production/extraction well field, infrastructure and pumping rates; the reinjection well field, infrastructure and rates, if present; the process infrastructure and rates.


[bookmark: _Ref188630061][bookmark: _Toc212629280]Table 5: Summary of sedimentary basin and geothermal BH-Li Deposit Considerations within the NI43-101 Framework
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