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Tonya “Toni” Boyd
5620 Schiesel Avenue
Klamath Falls, OR 97603

+1(541) 891-2571
toniboydgeo@gmail.com
PROFILE

An experienced and practical geothermal direct-use specialist with significant international
experience. Based in Klamath Falls, Oregon (one of the world’s premier geothermal direct-use
cities), and worked at the Geo-Heat Center at Oregon Institute of Technology for almost 20 years,
advancing from Lab Technician to Research Assistant to Senior Engineer and Acting Director.
Instructor in direct-use applications of geothermal at the National Geothermal Academy at University
of Nevada (Reno) and courses at geothermal industry conferences. A respected member of the
geothermal community with extensive knowledge of geothermal direct-use applications, an engaging
teaching style, a high level of motivation, and excellent organizational skills.

EDUCATION

B.S. in Civil Engineering, Oregon Institute of Technology, 1997
B.S. in Civil Engineering Technology, Oregon Institute of Technology, 1994

EMPLOYMENT HISTORY

Geo-Heat Center, Oregon Institute of Technology, Klamath Falls, OR
Supervisors: Paul Lienau (1995 — 1997) deceased;
John Lund (1997-2010) retired (john.lund@oit.edu, 541-891-2977);
Charlie Jones (2010-2014) retired
2011-2014: Senior Engineer and Acting Director
2008 —2011: Assistant Director
2007 —2008: Senior Research Assistant
1995 —-2007: Research Assistant
1994 —1995: Lab Technician
Technical assistance to existing or potential projects related to the direct-use geothermal, small-scale
geothermal power and geothermal heat pumps

Research into geothermal direct use, feasibility studies and direct-use project development
Preparation of training materials for geothermal students and energy professionals

Workshop / seminar coordination, including organizing guest lecturers; preparing publications,
brochures and flyers for distribution; managing registration, logisitics and audio/visual needs; and
organizing receptions and luncheons for participants

Database development and maintenance (geothermal direct-use database)

Research assistance, data collection and analysis, computer graphics, review of reports, etc.

Well logging (temperature and depth logging) of direct-use geothermal wells
System inspections for geothermal direct-use heating projects

Advisor to people and companies that use geothermal heat in their residence, commercial building,
or industrial process

Principal Investigator on several contracts, including:

Fallon District Heating System Feasibility Study

Klamath Falls District Heating System Feasibility Study

National Geothermal Direct Use Study (under contract to Bob Lawrence & Associates)

OIT Geothermal Power Plant Project, 2010 - 2014

Geothermal Direct Use Training for Kenyan geoscientists, engineers and environmental experts
Development of Direct Use Module for National Geothermal Academy
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Website design, implementation and maintenance — | developed the Geo-Heat Center website
(http://geoheat.oit.edu) and was responsible for responding to e-mails or referring them to the
appropriate person

Editor, co-editor and graphic designer for Geo-Heat Center’s Quarterly Bulletin
Editor from 2010 to 2013
Co-editor from 2006 to 2010
Graphic designer from 1997 to 2013 (including overall layout, creation of new drawing and
diagrams, and re-creating old drawings in digital format

Technical assistance program manager for a program open to all individuals and communities),
ensuring that requests were delegated to the correct expert.

Budget management — responsible for preparing annual budgets, operating within budget, and
complete FIS activities (payroll, travel budgeting, purchasing equipment and supplies, etc.)
Design and layout for the trade show booth used by the Geo-Heat Center at conferences, including

development of graphics and written display materials, and coordination of staff on the booth at
professional meetings

Tour guide at Oregon Institute of Technology, both on campus and in the surrounding geothermal
areas, explaining how geothermal systems are operated to public and professional visitors

Supervised students for projects (NREL Student Competition) and contracts (National Geothermal
Database System)

Winrock International, Kenya

Supervisors: Wendy Hadley (WHadley@winrock.org)
May 2013 — present
Geothermal direct use and mining sector specialist. Work has included a detailed analysis of
the options for direct use of geothermal resources within the Kenya portion of the East African
Rift Valley system. Worked with Kenyan specialists on choosing useful options to apply
geothermal energy to the mining and grain drying sector. Assisted with the development of a
Direct Use Guidebook including applications, case studies and the potential in Kenya.

National Geothermal Academy, Great Basin Center for Geothermal Energy, Reno, Nevada

Supervisor: Wendy Calvin, University of Nevada-Reno (wcalvin@unr.edu, 775-784-1785)
2011, 2012 and 2013:
Instructor, Direct Use Module (one week each summer). Developed an overall syllabus for an
intensive one week-course, and organized field trips to geothermal direct-use projects in
Klamath Falls, OR (district heating, space heating, greenhouse and aquaculture heating
projects).

City of Klamath Falls, Engineering Department, Klamath Falls, OR

Supervisor: Jack Newman, deceased
August - November 1994: Engineering Technician lll
June - October 1993: Engineering Technician |
Regularly check line locates in the city boundary to evaluate if completed job was in the city
right of way was completed following the city specifications. Evaluated new water and sewer
lines for compliance to city specifications.
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Oregon Department of Transportation, Klamath Falls, OR

Supervisor: Norman “Butch” Hansen (Norman.C.HANSEN®@odot.state.or.us, 541-883-5778)
June - September 1991: Engineering Intern
Provide weight slips for trucks hauling asphalt and regrind material while working on a road
project on highway 97. This was to account for material leaving a arriving site. Preformed slope
staking for road construction project at Fort Klamath.

EXAMPLE PROJECTS

Investigation and resolution of problems with a geothermal fluid supply well used to heat an
apartment complex in Klamath Falls. Suggested installation of a “promoter pipe” to work in
conjunction with downhole heat exchangers, improving vertical circulation within the well and
increasing heat production to the apartment complex, 2009 — 2010.

Design of a geothermal direct-use snow melt program to keep the area around the Klamath Falls
Veteran’s Memorial free of snow during winter months, 2003 — 2004.

Investigator into the use of geothermal silica for industrial applications, 2006 — 2007 and 1994 — 1996

Leader of Trade Missions focusing on geothermal direct use, including
CanGEA Direct Use Trade Mission, Klamath Falls, Oregon, October 2014 (for the Canadian
Geothermal Energy Association)
Tour of Direct Use Sites for visitors from Kenya, Las Vegas to Klamath Falls, October, 2013
Geothermal Direct-Use Training for Kenyan geothermal and environmental engineers, 2012

Geothermal direct-use lectures and tours, 2004 - 2009. This annual event was conducted as part of
my work with Leadership Klamath, a volunteer group organized by the Klamath County Chamber of
Commerce to identify and mentor new leaders, allowing them to become more involved in local
political, business and social issues.

Geothermal Resources Council Annual Meeting Technical Program Coordinator, including
management of the peer review process for submitted papers (2000 — present).

Technical Reviewer of geothermal direct-use funding applications for the California Energy
Commission, 2007.

PROFESSIONAL AFFILIATIONS

Board of Directors
Geothermal Resources Council, 2005-2006, 2009-present (elected position)
Memberships
Geothermal Resources Council, 1995-present
International Geothermal Association, 1996-present
International Summer School on Direct Application of Geothermal Energy, 1998-2005
International Ground Source Heat Pump Association, 2004-2006
Chairperson
Geothermal Resources Council Annual Meeting, Direct Use Session Chair, 2001-present
World Geothermal Congress Direct Use Chair 2005, 2010 and 2015
World Geothermal Congress Country Update Chair 2010 and 2015

CERTIFICATIONS

Certified Geothermal Heat Pump Designer

International Ground Source Heat Pump Association, Oregon State University, 2004
Certified Geothermal Heat Pump Installer

International Ground Source Heat Pump Association, Oregon State University, 2004
Engineer-in-Training, 1994
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EDITORIAL AND GRAPHIC WORK

Editor and graphics layout for the Geo-Heat Center Quarterly Bulletin, 2006 — 2013

Co-Editor of “Direct Utilization of Geothermal Energy: International Geothermal Days — Oregon,’
1999, with Kiril Popovski, John Lund and Donna Gibson.

Graphic layout and page design for “Stories from a Heated Earth” (a book on the history of
geothermal energy use), edited by Raffaele Cataldi, Susan Hodgson and John Lund, 1999.

4

PUBLICATIONS

Direct Utilization of Geothermal Energy 2015 Worldwide Review, 2015, Lund, John W.; Boyd, Tonya L.,
Proceedings of the World Geothermal Congress 2015

The United States of America Country Update 2015, 2015, Boyd, Tonya L.; Sifford, Alex; Lund, John W.
Proceedings of the World Geothermal Congress 2015

National Geothermal Data System (NGDS) Geothermal Data: Community Requirements and Information
Engineering, 2013, Anderson, Arlene; Blackwell, David; Chickering, Cathy; Boyd, Toni; Horne, Roland;
MacKenzie, Matthew; Moore, Joseph; Nickull, Duane; Richard, Stephen; Shevenell, Lisa A., Geothermal
Resources Council Transactions Vol. 37.

National Geothermal Data System (NGDS) Geothermal Data Domain: Assessment of Geothermal Community
Data Needs, 2013, Anderson, Arlene; Blackwell, David; Chickering, Cathy; Boyd, Toni; Horne, Roland;
MacKenzie, Matthew; Moore, Joseph; Nickull, Duane; Richard, Stephen; Shevenell, Lisa A. Thirty-Eighth
Workshop on Geothermal Reservoir Engineering Stanford

Technical Assessment of the Combined Heat and Power Plant at the Oregon Institute of Technology, Klamath
Falls, Oregon, 2013, Boyd, Tonya; DiPippo, Ronald, Geo-Heat Center Quarterly Bulletin Vol. 31, No. 4.

Technical Assessment of the Combined Heat and Power Plant at the Oregon Institute of Technology, Klamath
Falls, Oregon, 2012, Boyd, Tonya; DiPippo, Ronald, Geothermal Resources Council Transactions Vol. 36

Building a Community-Based Data Network for Geothermal Energy, 2012, Snyder, Walter S.; Moore, Joseph
N.; Blackwell, David D.; Boyd, Tonya; Horne, Roland N.; Shevenell, Lisa. Thirty-Seventh Workshop on
Geothermal Reservoir Engineering Stanford Geothermal Workshop, Stanford, CA & Geo-Heat Center
Quarterly Bulletin Vol. 30, No. 4

Trials and Tribulations of the Oregon Institute of Technology Small-Scale Power Plant, 2011, Boyd, Tonya
(Toni); Lund, John W, Geothermal Resources Council Transactions Vol. 35 & Geo-Heat Center Quarterly
Bulletin Vol. 30, No. 2

The Feasibility of Geothermal Potential in the Rio Grande Rift Area of New Mexico and Texas, 2011, Boyd,
Tonya (Toni); Hall, Jonathan; Boyle, Reginald; Cole, Samuel; McBride, Kevin; Hass, Callan; Anderson,
Aleena; Miranda, Joe; Benedict, Michael; Maddi, Phillip; Evans, Jim; Coulson, Casey, Geothermal
Resources Council Transactions, Vol. 35 & Geo-Heat Center Quarterly Bulletin Vol. 30, No. 2

Direct Utilization of Geothermal Energy 2010 Worldwide Review, 2011, Lund, John W.; Freeston, Derek H.;
Boyd, Tonya L., Geothermics Vol. 40, Issue 3 and Proceedings of the World Geothermal Congress 2010

The United States of America Country Update 2010, 2010, Lund, John W.; Gawell, Karl; Boyd, Tonya L,;
Jennejohn, Dan, Proceedings of the World Geothermal Congress 2010, Geo-Heat Center Quarterly Bulletin
Vol. 29, No. 1, and Proceedings of the Thirty-Sixth Workshop on Geothermal Reservoir Engineering
Stanford Geothermal Workshop, Stanford, CA

Use of Promoter Pipes with Downhole Heat Exchangers in Klamath Falls, Oregon, 2010, Boyd, Tonya “Toni”;
Lund, John W., Proceedings of the World Geothermal Congress 2010 & Geo-Heat Center Quarterly
Bulletin Vol. 29, No. 1

Geothermal Uses and Projects on the Oregon Institute of Technology Campus, 2010, Lund, John W.; Boyd,
Tonya "Toni", Proceedings of the World Geothermal Congress 2010 & Geo-Heat Center Quarterly Bulletin
Vol. 29, No. 1

Geothermal Resources Underlying Glenwood Springs Final Report, 2009, Lund, John, Boyd, Toni and Huttrer,
Gerry, City of Glenwood, Glenwood, CO.
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Geothermal Uses and Projects on the Oregon Institute of Technology Campus, 2009, Lund, John W.; Boyd,
Tonya "Toni", Geothermal Resources Council Transactions Vo. 33.

Geology Field Trip Guide: Geothermal Geology and Utilization in Oregon: A Field Guide, 2009, Lund, John W.,
Boyd, Toni L., Cornachione, Harriet, Hiller Clark, Anne, Marcus, Sara A., Geologic Society of America
Annual Meeting.

Oregon Institute of Technology Geothermal Uses and Projects: Past, Present and Future, 2009, Lund, John
W.; Boyd, Tonya "Toni", Thirty-Fourth Workshop on Geothermal Reservoir Engineering Stanford
Geothermal Workshop, Stanford, CA

Design of a Convection Cell for a Downhole Heat Exchanger System in Klamath Falls, Oregon, 2009, Boyd,
Tonya "Toni", Thirty-Fourth Workshop on Geothermal Reservoir Engineering Stanford Geothermal
Workshop, Stanford, CA

Use of Promoter Pipe with Downhole Heat Exchangers in Klamath Falls, Oregon, 2008, Lund, John W.; Boyd,
Tonya (Toni); Hackman, Bill (Hack); Huffman, Bruce, Geothermal Resources Council Transactions, Vol. 32,
2008 and 30th New Zealand Geothermal Workshop & New Zealand Geothermal Association Seminar 2008

Cheaper Ways to Heat Your Home, 2008, Boyd, Toni and Vandervort, Don, Bottom Line Personal, Palm Coast,
Florida

Geothermal Greenhouse Information Package, 2008, Boyd, Toni, Geo-Heat Center Publication

Communities with Geothermal Resource Development Potential, 2008, Boyd, Toni, Geo-Heat Center
Publication

Geothermal in Oregon - Where is it Being Used? - Where Can it be Used?, 2007, Boyd, Toni, Geo-Heat Center
Publication

Research on the Use of Waste Silica from the Cerro Prieto Geothermal Field, Mexico, 2007, John W. Lund;
Tonya L. Boyd, Proceedings of the 29th New Zealand Geothermal Workshop

Research on the Use of Waste Silica from the Cerro Prieto Geothermal Field, Mexico, 2006, John W. Lund;
Tonya L. Boyd, Proceedings of the International Mineral Extraction from Geothermal Brines Conference &
Geothermal Resources Council Transactions, Vol. 30

"Chill Out" - Oregon Institute of Technology is a Winner, 2007, Lund, John W., Boyd, Tonya, Geo-Heat Center
Quarterly Bulletin Vol. 28, No. 2

Final Report - Geothermal Heating Feasibility Study of the Utah Transit Authority, Salt Lake Utah, 2006, A.
Chiasson; T. Boyd, Geo-Heat Center Report

Feasibility Study for the Direct Use of Geothermal Energy for Onion Dehydration In Vale/Ontario Area,
Oregon, 2006, A. Chiasson, J. W. Lund, T. Boyd; A. Waibel, Geo-Heat Center Report

Greenhouse and Aquaculture Applications of Geothermal Energy, 2006, Boyd, T.; Lund, J., The American
Society of Agricultural and Biological Engineers Annual Meeting, 2006

The United States of America Country Update, 2005, J. Lund; G. Bloomquist; T. Boyd; J. Renner, Geothermal
Resources Council Transactions Vol. 29, 2005; World Geothermal Congress Proceedings, 2005

Geothermal Websites, 2005, T. Boyd, Proceedings, Thirtieth Workshop on Geothermal Reservoir Engineering,
Stanford Workshop, 2005; IGA News, Geo-Heat Center Quarterly Bulletin, Vol. 26, No. 1

Direct Application of Geothermal Energy: 2005 Worldwide Review, 2005, Lund, Freeston and Boyd,
Geothermics Vol. 34 Issue 6, 2005

Western U.S. Digital Geothermal Maps and Databases, 2005, Boyd, Tonya; Laney, Pat, Proceedings of the
World Geothermal Congress 2005

Geothermal Potential Map of the Great Basin Region, Western United States, 2005, Coolbaugh, Mark; Zehner,
Richard; Kreemer, Corne; Blackwell, David; Oppliger, Gary; Sawatzky, Don; Blewitt, Geoff; Pancha, Aasha;
Richards, Maria; Helm-Clark, Catherine; Shevenell, Lisa; Raines, Gary; Johnson, Gary; Minor, Tim; Boyd,
Tonya, Nevada Bureau of Mines and Geology Publication

Websites and Sources of Geothermal Information, 2004, Tonya Boyd, IGA International Summer School on
Direct Applications of Geothermal Energy, International Geothermal Days POLAND 2004. Zakopane,
September 13-17, 2004
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The Cove Fort-Sulphurdale, Utah Geothermal Field, 2004, Boyd, Tonya, Geo-Heat Center Quarterly Bulletin,
Vol. 25, No. 4

REACH, Inc. Juniper Processing Plant, Klamath Falls, Oregon, 2004, T. Boyd, Geo-Heat Center Quarterly
Bulletin, Vol. 25, No. 1, 2004

Western States Geothermal Databases CD, 2003, T. Boyd, Proceedings of the International Geothermal
Conference — Multiple Integrated Uses of Geothermal Resources, Reykjavik, Iceland, 2003

Geothermal Heating of Greenhouses and Aquaculture Facilities, 2003, Boyd, Tonya L.; Lund, John W,
Proceedings of the International Geothermal Conference - Multiple Integrated Uses of Geothermal
Resources, Reykjavik, Iceland, 2003

New Snow Melt Projects, Klamath Falls, Oregon, 2003, Boyd, Tonya, Geo-Heat Center Quarterly Bulletin, Vol.
24, No. 3 & Geothermal Resources Council Transactions, Vol. 27, and Geo-Heat Center Quarterly Bulletin,
Vol. 24, No. 1

Hawaii and Geothermal - What’s Happening, 2002, T. Boyd; D. Thomas; A. Gill, GHC Quarterly Bulletin, Vol. 23,
No. 3, 2002; Proceedings of the International Summer School, Milos, Greece, 2002

Greenhouse and Aquaculture Information Packages, 2002, Boyd, T.L., Proceedings of the International
Summer School, Milos, Greece, 2002

Western States Geothermal Database CD, 2002, T. Boyd, Geothermal Resources Council Transactions, Vol. 26,
2002; GHC Quarterly Bulletin, Vol. 23, No. 1, 2002

Direct Use of Geothermal Energy in the U.S.—2001, 2001, Lund, John W.; Boyd, Tonya L., Geothermal
Resources Council Transactions, Vol. 25

Computer Applications for Geothermal Energy, 2001, T. Boyd, Proceedings of the European Summer School,
Oradea, Romania, 2001

Geothermal Energy Utilization in the United States — 2000, 2000, Twenty-Fifth Workshop on Geothermal
Reservoir Engineering, Stanford Geothermal Workshop, and Geo-Heat Center Quarterly Bulletin, Vol. 21,
No. 1

Geothermal Heating of Greenhouses and Aquaculture Facilities, 2000, Boyd, Tonya L.; Lund, John W.,
Geothermal Resources Council Transactions Vol. 24

Geothermal Direct-Use in the United States Update: 1995-1999, 2000, Lund, John W.; Boyd, Tonya L.,
Proceedings of the World Geothermal Congress 2000

Models -- Can they Really be Trusted in Determining the Feasibility of a Geothermal District Energy System?,
2000, Bloomquist, R. Gordon; Boyd, Toni, Proceedings of the World Geothermal Congress 2000

Small Geothermal Power Project Examples, 1999, Lund, John W.; Boyd, Tonya Toni, Geo-Heat Center Quarterly
Bulletin, Vol. 20, No. 2

The Geo-Heat Center Website, 1999, Boyd, Tonya Toni, Geo-Heat Center Quarterly Bulletin, Vol. 20, No. 1

The Oregon Institute of Technology Geothermal Heating System - Then and Now, 1999, T. Boyd, Geo-Heat
Center Quarterly Bulletin, Vol. 20, No. 1, 1999; Proceedings of the International Summer School, Klamath
Falls, OR, 1999

The Evolution of the Oregon Institute of Technology District Heating System, 1998, Boyd, Tonya L.,
Geothermal Resources Council Transactions Vol. 22

Aquaculture Information Package, 1998, T. Boyd; K. Rafferty, US Department of Energy, Geothermal Program
Technical Report. DOE/ID/13040--T44, FG07-901D13040

Silica Waste Utilization Phase Il, 1997, Lund, J. W.; Boyd, T. L., US Department of Energy, Geothermal Program
Technical Report

Geothermal Greenhouse Information Package, 1996, Rafferty, K.; Boyd, T., US Department of Energy,
Geothermal Program Technical Report. FG07-90ID 13040

Geothermal Heat Pumps Case Studies, 1996, P. Lienau; T. Boyd, Federal Geothermal Research Program
Update, FY 95, USDOE, 1996

Research on the Use of Waste Silica from the Cerro Prieto Geothermal Field, Mexico, 1996, Lund, John W.;
Boyd, Tonya L., Geothermal Resources Council Transactions Vol. 20
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The Geo-Heat Web Site Goes Interactive, 1996, Boyd, T., Geothermal Resources Council Bulletin

Silica Waste Utilization, 1996, J. W. Lund; T. Boyd, Federal Geothermal Research Program Update, FY 95,
USDOE, 1996

Collocated Resources, 1996, T. Boyd, Geothermal Resources Council Transactions, Vol. 20, 1996; Geothermal
Resources Council Bulletin, Vol 25, No. 11, 1996

Silica Waste Utilization, Phase Il - Preliminary Laboratory Results, 1995, Lund, J. W.; Boyd, T. L., US
Department of Energy, Geothermal Program Technical Report GEO-PROC-95-02 and Proceedings of the
1995 New Zealand Geothermal Workshop

Ground-Source Heat Pump Case Studies and Utility Programs, 1995, Lienau, P.J. Boyd, T.L. Rogers, R.L., US
Department of Energy, Geothermal Program Technical Report DOE--13049-5 FG07-90ID13040

Geothermal Heat Pump Performance, 1995, Boyd, Tonya L.; Lienau, Paul J., Geothermal Resources Council
Transactions Vol. 19

Collocated Resources, 1995, T. Boyd, Geo-Heat Center Quarterly Bulletin, Vol. 16, No. 4

Use of Silica Waste from the Cerro Prieto Geothermal Field as Construction Material, 1995, Lund, J.W., Boyd,
T., Monnie, D., Geo-Heat Center Quarterly Bulletin Vol. 16, No. 2, Federal Geothermal Research Program
Update FY 94 and U.S. Department of Energy Technical Report
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