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Initial offering 8, one-week courses (@3 credits) with additional field trips and a project required for the certificate.


Course 1: Geotherm 101- Introduction to Geothermal Energy Utilization. An introductory course presenting the important fundamentals of geothermal resource exploitation. Course presenters from academia, private industry and government will provide information on all aspects in the development of geothermal energy, including electric power generation, heat pumps and other direct use applications. The basics of land leasing, resource exploration and reservoir characterization will be covered. Attendees will gain a general understanding of the basic steps in the economic exploitation of geothermal resources, including financing, exploration, drilling, plant design and construction, plant operation and maintenance, and geothermal field management to maximize returns from the resource. We don’t anticipate requiring a prerequisite for this course.

Topics Covered:
1. Overview of geothermal energy
2. Geothermal energy uses: electric power, direct use, competitive technologies.
3. Resource discovery: known locations, survey methods, exploration methods.
4. Leasing: government/ private lands, title ownership, legal issues.
5. Financing: Economics, partnerships.
6. Reservoir characterization: characteristics and methods.
7. Drilling: technology, risks, deep drilling.
8. Plant design and construction. 


Course 2: Geotherm 201- Geothermal Business Principles. The economic viability and speed of completion of geothermal programs are dependant on how they are organized and managed. Many geothermal projects take far longer because of significant environmental, financing, permitting, transmission, or property-acquisition issues that arise and must be resolved. Delay increases project expenses, impedes economic development and imposes social costs. The economics of a project are examined in detail in order to better predict profitability.  This course describes the key components in planning, design, permitting, construction, transmission, and related activities that reduce project delays. Attendees will gain an understanding of how to improve the project’s managerial, organizational, and operational effectiveness to facilitate timely project delivery. Project management, environmental and legal issues, government and electric utility interactions will be covered. This course will be valuable to people in management and legal positions engaged in, or planning to engage in geothermal programs. We don’t anticipate requiring a prerequisite for this course.

Topics Covered:
1. Overview of the geothermal energy business. 
2. Basics of geothermal project economics.
3. Project planning.
4. Financing the project.
5. Project management.
6. Public policy and legal: the EIS, mitigation
7. Electric utility interactions.


Course 3: Geotherm 202- Public Policy, Permitting and Environmental Issues. This course provides an in-depth view of public policy matters that must be mastered in pursuing a geothermal resource, with a focus on the practical steps to be followed for success. This course will be valuable to people in management and legal positions engaged in, or planning to engage in geothermal programs. We envision requiring students to have applicable college experience or equivalent industry experience.

Topics covered: 
1. Public Relations/Government Relations.
2. Environmental Impact Statement (EIS).
3. Permitting/Leasing.
4. Management of wastes, toxic chemicals, air pollution, noise. 
5. Occupational health and safety/ abatement methods. 
6. Water Rights, Availability, Management.


Course 4: Geotherm 203A- Exploration I
This is an upper-division college course covering the basic principles of geothermal exploration. This is the first course in a two-part series that is focused on exploration methodologies used to find and characterize geothermal resources. This first course covers methods generally used in the earlier stages of exploration.

Topics covered:  
1. Regional geologic settings, heat flow, plate tectonics, volcanology.
2. Geological structure / mapping, LIDAR.
3. Alteration mineralogy, surface thermal manifestations. 
4. Fluid and gas geochemistry.
5. Temperature surveys and interpretation (shallow temperatures, gradient holes, springs).
6. Borehole geophysics, spinner logs.
7. Geology / hydrothermal models.
8. Numerical modeling and simulation.
9. Geophysical tools overview (resistivity, gravity, electromagnetic methods).
10. Remote sensing (InSAR, LIDAR, multispectral imaging).
11. GIS, combining data.



Course 5: Geotherm 203B- Exploration II
This is an upper-division college course covering the basic principles of geothermal exploration. This, the second course in a two-part series, is focused primarily on the exploration methods employed in the later stages of exploration. The course presents a final summary of available exploration tools, interpretation of their results and how they are applied to form a synthesis of reservoir characteristics.

Topics covered:
1. Applied geophysics, borehole geophysics.
2. Geophysics methods- resistivity, gravity, electromagnetics
3. Introduction to exploration drilling, temperature gradient drilling.
4. Seismic imaging and tomography.
5. Geophysical tools for reservoir characterization.
6. Summary: which tool to apply.
7. Optimizing expenditures and risk.


Course 6: Geotherm 204- Reservoir Engineering and Management
This is an upper-division college course covering the basic principles of reservoir engineering and management. Reservoir characterization methods are presented as well as the elements of managing the resource.

Topics covered:
1. Reservoir / resource characterization overview.
2. Reservoir modeling, thermodynamics.
3. Reservoir decline analysis, calculating reserves.
4. Well testing, tracer testing and interpretation.
5. Production logging (long-term temperature and pressure monitoring and interpretation; data storage and retrieval).
6. Injection management.
7. Natural recharge / cooling.
8. Corrosive fluids, scaling prediction and control.
9. Subsidence monitoring (gravity, InSAR, GPS).
10. EGS.
11. Seismic analysis of geothermal reservoirs.


Course 7: Geotherm 205- Power Plant Design and Construction
This is an upper-division college course covering the fundamentals of geothermal power plant design and construction.

Topics covered:
1. Regulatory, public relations and permitting issues.
2. Drilling/contracting.
3. Power Plant Types/Efficiency.
4. Vendor/contractor selection.
5. Construction management.
6. Maintenance considerations, integration with geothermal field characteristics
7. Grid Connection/Transmission.

 
Course 8: Geotherm 206- Direct Use
This is an upper-division college course covering the basic principles relating to the direct use applications of geothermal energy.

Topics covered:
1. Heat Pumps.
2. Combined heat and power.
3. Space heating/cooling.
4. District heating.
5. Greenhouse heating.
6. Aquaculture pond heating.
7. Agricultural drying.
8. Industrial applications.
9. Snow melting.


Field Trips and Individual Project. The additional coursework requirement for a certificate comprises field trips appropriate to the student’s area of specialization and an individual project based on a study using field, laboratory, or theoretical methods. Students are required to submit a report on some aspects of geothermal exploration or production.


