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• We are an Italian consultancy company with a 35-year history in 
geothermal

• Our experts will become your team for geology, geochemistry, 
geophysics and engineering

• We support our customers with end-to-end services:

o Resource assessment and management

o Drilling engineering and supervision

o Feasibility studies and environment assessments

o Engineering and construction management

o O&M support and capacity building

WHO’S STEAM?



25+

20+

30+

40+

220+

375+

80+

10+



GENERAL DESCRIPTION OF THE GEOTHERMAL ENERGY AND SYSTEM

A common geothermal field 
consist of three parts:

• Thermal source

• Reservoir

• Fluid

Do we need all of them for a 
project of mineral extraction 
from geothermal brine?



1. RESOURCE
ASSESSMENT

8. COMMISSIONING 
AND OPERATIONS

5. FEASIBILITY, ESIA AND 
PLANT DESIGN

2. SURFACE 
EXPLORATION

6. FIELD DEVELOPMENT 
(DRILLING)

ROADMAP OF A GEOTHERMAL PROJECT DEVELOPMENT

7. PLANT ENGINEERING 
AND CONSTRUCTION

3. PRE-FEASIBILITY 
STUDY

4. TEST DRILLING
(DEEP EXPLORATION)



GEOTHERMAL PROJECT DEVELOPMENT – RISK vs COST CURVE



FEASIBILITY OF MINERAL EXTRACTION

Mineral extraction is an opportunity for:
• Additional revenues in a power 

generation project
• Harvesting existing resources which 

are not suitable/feasible for power 
generation only

• Developing new geothermal fields 
which are not sustainable for power 
generation only

Today we talk about Feasibility: the 
evaluated field must have existing wells 
and/or available literature data



FEASIBILITY OF MINERAL EXTRACTION

A Feasibility study is composed of:
1. Evaluation of the resource 
2. Assessment of the demand

i. Supply chain identification
ii. Market evaluation

3. Technical feasibility
i. Selection of the extraction 

process
ii. Environmental impact 

assessment
iii. Cost estimation

4. Economic and Financial analysis
5. Environmental and social evaluation
6. Regulatory Framework assessment



1. EVALUATION OF THE RESOURCE

The resource will be assessed as follows:
• Identification of the required data

• Concentration of minerals (quality)
• Available brine flow (quantity)
• Reserve (sustainability in time)

• Literature review
• Data collection and analysis

• List of available data
• Identification of the sources of potential 

additional data
• Gap analysis

• Identification of the most promising 
resources in terms of mineral content

• Detailed chemical analysis to fill the gaps

Examples of mineral composition



2. ASSESSMENT OF THE DEMAND

For each potentially interesting mineral, the 
market appetite will be assessed:
• The mineral may not be a commodity

• Identify the final uses
• Detect the supply chain
• Assess the requested quality (purity, 

compounds, …)
• Understand the logistics

• Calculate the value of the mineral or its 
compound

• Evaluate the historical trends in its value
• Assess the effective local demand in 

terms of quality, quantity, price and risk



3. TECHNICAL FEASIBILITY

For each selected mineral, the following 
technical features are assessed:
• Availability of one or more commercial or 

experimental extraction technologies
• Limiting factors of the identified 

technologies (e.g. minimum capacity)
• Quality of the product of such technology
• Technical needs of the technologies

(e.g. fresh water, solvents,
special membranes,…)

• Environmental impact of the technologies 
(e.g. byproducts, pollution,…)

• Matching of resource and technology
• CAPEX, OPEX and schedule estimate



4. ECONOMIC AND FINANCIAL ANALYSIS

Starting from the results of the previous 
activities, it is possible to:
• Collect detailed information on the 

project as applied in its location, for 
example
• Cost of labor
• Price of commodities
• Availability of specialized personnel

• Construct a business plan
• Conduct a sensitivity analysis on the 

revenues, CAPEX and OPEX
• Evaluate the main risks and opportunities
• Identify financing schemes



5. ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT

The environmental and social assessment builds up 
on the results of the technical feasibility, by 
investigating:
• A matrix of potential environmental impacts of 

the selected technology, e.g. on
• Air quality
• Water quality
• Soil occupation

• A matrix of potential social impacts of the 
selected technology, e.g. on
• Workforce (capacity building, occupation)
• Health

• Identify risks, mitigation measures and 
opportunities



6. REGULATORY FRAMEWORK ASSESSMENT

In parallel to the technical and environmental 
analyses, the regulatory framework shall be 
assessed:
• Assess the legislative framework in which the 

project develops (Geothermal? Mining? How to 
combine them?)

• Identify the regulatory barriers
• Refer to international best practices
• Make a plan to resolve or mitigate the barriers 

in cooperation with the institutions



CONCLUSION

As presented, the feasibility study of mineral 
extraction from a geothermal resource is based 
on a number of activities:
1. Assessment of the resource
2. Technical feasibility
3. Assessment of the demand
4. Economic and Financial analysis
5. Environmental and social evaluation
6. Regulatory Framework assessment
The feasibility study will be summarized a report 
stating the technical-economic feasibility, the 
risks and the opportunities, including a SWOT
analysis.



EXAMPLE (1/4)
National Renewable Energy Laboratory (NREL)
Techno-Economic Analysis of Lithium Extraction from Geothermal Brines, Ian Warren
Resource evaluation



EXAMPLE (2/4)
National Renewable Energy Laboratory (NREL)
Techno-Economic Analysis of Lithium Extraction from Geothermal Brines, Ian Warren
Technology selection



EXAMPLE (3/4)
National Renewable Energy Laboratory (NREL)
Techno-Economic Analysis of Lithium Extraction from Geothermal Brines, Ian Warren
Market and product assessment for certain technologies



EXAMPLE (4/4)
National Renewable Energy Laboratory (NREL)
Techno-Economic Analysis of Lithium Extraction from Geothermal Brines, Ian Warren
Economic analysis
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