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Energy in Play

The Obama administration has backed renewable energy,
particularly solar power.

Loan guarantees under stimulus-  Partial loan guarantees under
funded Energy Department the same program (loans from
| program (loans from Treasury) private financing institutions)

|

lmm Geothermal Capacity (W)
g

3. Regulatory Roadma

4. Different Policies
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| Wiki | Apps Datasets
Browse~ Page Actions~ View~

5. Impact of Policies . ’

MNote: Totals for Section 1705 program (started in 2009 and ended Sept, 20, 2011)
Source: Department of Energy

Roadmap
Sections

Geothermal Regulatory Romap

6. Path Forward
Since April 2012, the
Geothermal Regulatory
Roadmap (GRR) Team has
been working with federal, state and local
agencies to develop a working guide for

7. ConCI USion agency, industry and policymaker use in an

effort to understand processes and timelines |

and identify potential areas of concern. The

project is spansored by the DOE Geothermal \,{‘

Technologies Office (GTO). "&.
& Getting Started

The roadmapping initiative covers the eight

western states, including California, Nevada, Hawai'i, Alaska, Idaho, Utah, Oregon and New to the Geothermal
Montana (shown in green on the map). The roadmap is being developed at the federal and

Browse or filter sections of

the roadmap to view
flowcharts, narratives, and lists of links and
supporting documents. Note that the
roadmap is currently under development and
is being modified regularly.
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Inaugural Address - January 21, 2013 ENERGY ;gigzaiﬁf:ge:;gj

“We will respond to the threat of
climate change, knowing that the
failure to do so would betray our
children and future
generations. Some may still deny
the overwhelming judgment of
science, but none can avoid the
devastating impact of raging fires,
and crippling drought, and more
powerful storms. The path towards
sustainable energy sources will be
long and sometimes difficult. But
America cannot resist this
transition; we must lead it.”

- PreS | d ent Ob ama Official White House Photo by Lawrence Jackson

eere.energy.gov



Doubled Renewable Generation Energy Efficiency &

Renewable Energy

Homes Powered (in

millions)
14
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Since 2008, the U.S.

has doubled
renewable energy
generation from
wind, solar, and
geothermal — EERE
enabled this growth

10

MEIEIRIRIRIEIEIED BY

MEMEY

IS
A
4
A
¢

DO
PO

0 . .
2008 2012

Source: EIA Electric Power Monthy

Energy Efficiency & Renewable Energy eere.energy.gov



Geothermal Power Plants us. oEpARTHENT OF | Eneray Efficiency &
2011-2012

ENERGY Renewable Energy

~ Geothermal power plants brought online/expanded in 2011-13 (154 MW)

San Emidio Expansion - Florida Canyon Mine P
U.S. Geothermal (12.75 MW) Electratherm (0.1 MW) :
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ATASHE, Puna Plant Expansion -{“‘m_:-ﬁ':, o
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u Oregon: 28 MW
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Budget Overview 0.5, DEPARTHENT OF

Energy Efficiency &

Challenging but a good path forward ENERGY | renewabie Energy
80
oS N FY13 funds to dat
70 »02.U have belejzrr: $310?5l\/?fir
a CR through March;
60 remaining funding not
yet known.
g >0 $43 3 $43 1 N
= $38.0  ¢378 TBD
£ _
8 19.3 W
8 20 & o
O I

FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 FY13 FY13CR
Approp.  Approp.  Approp.  Approp. Approp.  Actual Request Budget

mEGS Low Temp and Coproduced
® Innovative Exploration Technologies m Ground Source Heat Pumps
m Systems Analysis

Energy Efficiency & Renewable Energy eere.energy.gov



Geothermal Regulatory Roadmaps T [N

http://en.openei.org/wiki/GRR ENERGY | renewable Energy

4 N D
DOE DOE, Federal and State and Federal and State Regulators, Lawmakers
Regulators Industry & NGOs & Regulators

Prepare/Document

Regulatory Laws, -]

Guidelines and Rules

A 4

;g
Consult g
“« HY I;&
—edback Capture {-\s Built >
practices ) Lyl A
GRC Workshop (,_* s VN
¥ Oct 2012 . J
Revise
—r— Incorporate Be.st Pract{ces
o Soft — change in practice
T \ 4
. 3
( Identify
fmiy . [ Document case studies *
o= Feedback .
5 L Identify bottlenecks, overlaps T
Optimize
o Revise Regulatory Laws,
— Feedback Guidelines and Rules

Hard — change in regulations

OUTCOMES: OUTCOMES: OUTCOMES: OUTCOMES:

e “As Built” flow charts e “As Built” flow charts ¢ |ldentified bottlenecks, * New Regulations
* Software tools for * Best Practices overlaps * Memorandums of
collaboration e Template for non- ¢ |dentified improvement Understanding
geothermal states opportunities * Cost Savings
N\ '\ AN VAN /

Catalyzed and facilitated process — Streamlined process

eere.energy.gov
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Timeline of U.S. Federal Geothermal ENERGY Energy Efficiency &

Renewable Energy

Financial Incentives

1705 DOE Loan
Guarantee: Under

consfruction by
9/30/11

100% Bonus Depreciation: In 1

service after 9/8/2010 & before

1M1z

50% Bonus Depreciation: In service after 9/8/2013 »

and on or before 1/1/2014 Q

Preduction Tax Credit (PTC): Beginning construction on or before 1/1/2014 to qualify ,‘.

. ..’
10% Treasury Cash Grant: Under construction by 12/13/2011 & in
service by 1117

30% Treasury Cash Grant: Under

construction by 12/31/11 & in service by
1M1/2014

30% Investment Tax Credit (ITC): Under
consfruction by 1/1/2014

1703 DOE Loan Guarantee: Mo end date but no current solicitations

10% Investment Tax Credit (ITC): Possibly without expiration >

Source: Adapted
from Speer 2012, Modified Accelerated Cost Reduction System (MACRS): No sunsel >
“Geothermal

Brief: Market and

Policy Impacts
Update.” 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Energy Efficiency & Renewable Energy eere.energy.gov




Advanced Energy Manufacturing Tax s cemaruenror | Energy Efficiency &

Credit (Section 48C) ENERGY | rencwabie Energy

The Treasury provided tax credits for qualified investments in advanced energy projects to support
new, expanded, or re-equipped domestic manufacturing facilities to stimulate economic growth,
create jobs, and reduce greenhouse gas emissions.

Funding Announcement

* February 2009

e Section 48c appropriated $2.3 B to provide
businesses with tax credits for existing and
new manufacturing facilities that support
energy generation or conservation.

* Upto 30% of qualified investment cost.
« Must be certified in advance with IRS. Geothermal Awards
* February 2013

* $150M release of previously allocated 48C L
e Lone Star Drill Bits, LLC of Texas was awarded

tax credits. . _
o . $112,500 for specialized equipment to manufacture
* Application Deadline: July 23, 2013 PDC drill bits for EGS applications.
* IRS Award: November 15, 2013  ClimateMaster, Inc. of Oklahoma awarded $8,941,626

to expand a component manufacturing facility for

Info: http://lwww.energy.qov/recovery/48C.htm geothermal heat pumps.

Questions: 48Cquestions@hqg.doe.gov

Energy Efficiency & Renewable Energy eere.energy.gov
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U.S. DEPARTMENT OF Energy Efﬁciency &

DOE Loan Guarantee Program ENERGY | renewable Energy

Issue: Geothermal Loan Guarantee
e High cost and difficulty securing financing when Program (GLGP)*

deploying new energy projects.

e FEast Mesa - $1,000,000

e Support early commercial use of innovative technologies Brady Hot Spring - 53,500,000

which avoid, reduce or sequester greenhouse gases or Brawley - 51,800,000
air pollutants. e Westmorland - $29,100,000

e others
1703 - Innovative Projects

e Under 1703, Congress appropriated $51.0B from FY 2007

- FY 2009 for innovative renewable energy generation and Geothermal Awards to Date: J

manufacturing, advanced nuclear, advanced fossil, bio -
. e Ormat Technologies - $189,000,000
fuels and transmission.

(McGinness Hills, Tuscarora, Jersey Valley)
1705 - Conventional Projects e U.S. Geothermal - $96,800,000
e Under ARRA (1705), an additional $32.6B was (Neal Hot Springs)
) ) e Nevada Geothermal Power - $78,800,000
appropriated for conventional renewable energy systems

and electric power transmission. Includes $4B for credit (Blue Mountain/Faulkner
subsidy. Construction must begin by September 30, 2011.

Objective:

*Original Loan Guarantee Program

Energy Efficiency & Renewable Energy eere.energy.gov



US Treasury — 1603 Cash Grant

Energy Efficiency &
(in Lieu of Production or Investment Tax Credit) ENERGY | renewabie Energy

Geothermal Electric Generation |
Awards under 1603

e Recovery Act (Section 1603). The program
utilized rolling applications, with a deadline of
October 1, 2011.

 High cost and difficulty finding financing when e Email questions: 1603Questions@do.treas.govl
deploying new renewable energy projects

Geysers Power Co., LLC CA $14,179,955  12/17/2012
Objective: CPN Wild Horse Geothermal, LLC CA  $4,972,514  11/20/2012
USG Nevada LLC NV $10,653,382  11/6/2012
e Under ARRA 1603, the Treasury can make grants for ~ ORNI39LLC NV~ $46,939,885  9/15/2012
renewable energy facilities in lieu of Investment Tax  Hudson Ranch Power I LLC SRR RHOZ0HCITES IE/PUA0T
, , , ORNI 42 LLC NV $23,822,345 6/5/2012
Credits (ITC) or Production Tax Credits (PTC). ORNI 15 LLC NV $34608728  5/11/2012
e s Puna Geothermal Venture HI $13,821,143 4/14/2012
Eligibility: AMOR IX, LLC NV $2112178  2/29/2012
.. Beowawe Binary, LLC NV $1,679,932 10/5/2011
0,
* Geothermal Heat Pumps (10% of eligible costs) NGP Blue Mountain | LLC NV $65741725  7/6/2011
* Geothermal Facilities (10-30% of eligible costs) ORNI18LLC CA $108,285626  8/17/2010
Thermo No. 1 BE-01, LLC UT  $32,990,089  2/16/2010
* |n service date: 2009-2010/or Enel Salt Wells, LLC NV $21,196,478  9/21/2009
. . Enel Stillwater, LLC NV $40,324,394  9/21/2009
e Begin construction of the property: 2009-2011
Total Awards $523,442,890

e “Safe Harbor” Rule: > 5% of total cost incurred
From http://www.ustreas.gov/recovery/1603.shtml

Energy Efficiency & Renewable Energy eere.energy.gov
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State Renewable Portfolio Standards (RPS) ENERGY | Srewoy Effciency &

Renewable Energy

Renewable Portfolio Standard Policies

www.dsireusa.org / February 2013

ME: 30% x 2000

WA: 15% x 2020* MN: 25% x 2025 T oo 0is | |NewRE: 1090 2017
4 MT: 15% x 2015 _ cel: 30% x 2020 (2) 20% RE & CHP x 2017 | NH: 24.8% x 2025 |
OR: 25% X 2025 (large utilities)* MI: 10% & 1,100 MW 4 MA: 22.1% x 2020

5% - 10% x 2025 (smaller utilities ' :
= \ 7 §

L) | WI: Varies by utility;

, ~10% x 2015 statewide|
NV: 25% x 2025*

New RE: 15% x 2020
(+1% annually thereafter)

| RI: 16% x 2020 |
| CT: 27% x 2020 |
PA: ~18% x 2021
| 1]

NY: 29% x 2015
i O OH: 12.5% x 2024 [
E ‘

2 S
Il g 7
20 L- R §

IL: 25% x 2025 B v 25% x 2025+%T
b ¢

CO: 30% by 2020 (10Us)

L - 2 Iy NJ: 20.38% REx 2021 |
CA: 33% x 2020 L KS: 20% x 2020 [ IN: 109 x 20257 | | VA: 15% x 20257 +4.1% solarx2028 |
MO: 15% x 2021 3 [ MD: 20% x 2022 |¢

NC: 12.5% x 2021 (10us) |DE: 25% x 2026* |
10% x 2018 (co-ops & munis) | DC: 20% x 2020 | a

AZ: 15% x 2025 i:’::‘ OK: 15% x 2015
. NM: 20% x 2020 (IOUs)
10% x 2020 (co-ops)
e

% -® TX: 5,880 MW x 2015*
-
4 .

U.S. Territories
[HI: 40% x 2030 ] i D R
NMI: 80% by 2015 Guam: 25% x 2035

PR: 20% x 2035 USVI: 30% x 2025

ﬁ/
~ Minimum solar or customer-sited requirement

. Renewable portfolio standard \_':;j_

. Renewable portfolio goal 3K Extra credit for solar or customer-sited renewables

(‘ Solar water heating eligible + Includes non-renewable alternative resources

Energy Efficiency & Renewable Energy eere.energy.gov
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Installed Capacity Resulting from DOE-

Sponsored Grants/Loans

U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Sites from Late-1970s to Early-1980s Programs

DOE Developed Site

Boewawe: Beowawe, NV

Coso Junction: China Lake, CA
Desert Peak: Churchill County, NV
Dixie Valley: Dixie Valley, NV

Hawaii Geothermal Area: Pahoa, HI

Honey Lake: Lassen County, CA & Washoe County, NV

Imperial Valley: Imperial County, CA
Mammoth-Pacific: Mono County, CA
Raft River: Cassia County, ID

Roosevelt Hot Springs: Milford/Beaver, UT

Salton Sea: Calipatria, CA
Source: Adapted from Speer Soda Lake: Fallon, NV

2012, “Geothermal Brief: . )
Market and Policy Impacts Stillwater: Fallon, NV

Update.” Total

Energy Efficiency & Renewable Energy eere.energy.gov

18 MW
302 MW
9 MW
64 MW
35 MW
55 MW
102 MW
40 MW
16 MW
42 MW
339 MW
23 MW
48 MW

1,093 MW



Key U.S. Policy Takeaways

1. Historically, U.S. federal government has offered a mix of
financial incentives for geothermal development

Public Utilities Regulatory Policy Act (PURPA)

Loan Guarantee

Cost-shared Drilling

Program Research and Development Announcement
Tax Credits

2.  Currently, primary incentive mechanisms based on U.S. tax
code (e.g. tax credits & accelerated depreciation),

Financial Assistance (Grants, Cooperative Agreements,
Technical Assistances)

Loan Guarantee Program
Renewable Portfolio Standards
Tradable Renewable Certificates
Tax Credits

U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Geothermal Brief: Market and
Policy Impacts Update

Bethany Speer

More information:

http://www.nrel.gov/docs/fyl30st
i/53288.pdf

3. Geothermal market build-out in U.S. is due to:
— Cost-share drilling investments
— Geothermal Loan Guarantee Programs
— Federal Tax Incentives
— Public Utilities Regulatory Policy Act (PURPA)

Energy Efficiency & Renewable Energy eere.energy.gov



Geothermal History us.oeeasruentor | Eneray Efficioncy &

1976-2012 ENERGY Renewable Energy

The Geothermal Technologies Office annual budget peaked in the late 1970s, helping to drive an increase in
installed capacity that lasted about ten years.

Annual Budget for the Geothermal Technologies Office and Installed Capacity
1978: The Public Utility Regulatory Policies Act 1976 - 2012 2000: Growth attributed
_forces utilities to buy renewable sources at a to GRED broaram _
200 higher price and drives geothermal development prog 3500
until 1990 \
450 -
- 3000
400 -
@ 350 \ [ 20
° 1997: With the help of the DOE, a 2
S *5 300 wastewater injection program begins at 3
% 9 the Geysers, restoring production and - 2000 Z
Eo . rolonging the life of the field g
w5 250 1990: After a spike P ging §
38 in the mid1980s, - 1500 :
2 3 200 natural gas prices 2
- T ]
g < are low :
c -
& 150 2008: Economic crisis slows - 1000
developmentacross all
100 sectors and is addressed \
with the Recovery Act - 500
50
0 -0
© AN L /O DL D TN - SR Y R \ VR S S O S (N ) Ny & D O o A ® 2 Q9 N A
RARR YT PLLEPD P ITIIPIITPFEFPPSIIIIIILISI TSI IR
S A NSRRI IIINIINIIVNIIYINAANYNAANYNANANIT VNN
PURPA
PTC TC
—0
1603 Cash Grant
I Annual Budget (Real $) MM Annual Budget (Nominal §)  ===Geothermal Installed Capacity (MW) DOE Loan Guarante%

Energy Efficiency & Renewable Energy eere.energy.gov



U.S. DEPARTMENT OF Energy Efﬁciency &

Pathway to Transformative Change ENERGY | renewable Energy

Shale Gas: Technology Innovations Geothermal
Spawned Sector Transformation Development Potential
_ Potential for similarimpactin A
5 8 Geothermal using broadly
= comparable technologies Barnett: The Future
_5 Improved Petrophysics o
® 16 stimulations et
23° I 3
o2 Barnett: Barnett: per we @
£ 9 ' . 12-30% OGIP ]
3% Barnett: Horizontal well Horizontal well e [
oE 4 High-rate 2.4 stimulations -8 stimulations g
o = slick-water fracs per well per well b=
= 2.4% OGIPrecovery  5-8% OGIPrecovery  8-12% OGIP recovery E
w 2 l S
2 l ¢ O Solving the EGS Puzzle
<
0 Developed Resource Innovative Exploration
2000 B Antrim (M, IN, and OH) W Barnett [.T}(} B Fayetteville (AR) 2011 ’
B Srfinrieiatdl | Marcelus (PAand W) Discovery and Technology Successes

Sources: Lippman Consulting, Inc. 2011. Technology advances from King, 2012 (SPE
152596)

Energy Efficiency & Renewable Energy eere.energy.gov



Geothermal Program Balance us pepaRTuENTOF | Energy Efficiency &
" g ENERGY Renewable Energy
Transition from Near to Long Term

Low Temp Co-Production Hydrothermal

Y : , : Near to :
Timeline Current Near Term - Intermediate Long Term

: Leverages O&G

Strateqy EDistributed Energy: Sector Growth Transformation

Investment
. : 10s-100s MW 2y hc 6w T 10's - 100's GW
Scale [ s i :scale, aggregate: additional . potential, but
_=— .several MW scale. to several GW . | : .
[ ! : potential . high risk
potential [
: Growing Interest, : . :
Constit Local or Rural, - New Potential - Majority of the - Fewer
CHESE Direct Use ] " Private Sector Players

Sector

Energy Efficiency & Renewable Energy eere.energy.gov




Enhanced Geothermal Systems (EGS) s oeearwentor | Eneray Efficiency &

Facies Concept — A Continuum ENERGY | rencuabie Eneray

Greenfield: NEWBERRY

No exisiting geothermal
development or infrastructure

BRADYS

- THE GEYSERS Field Extension
In-Field {4 On the margins of existing
located within an ' hydrothermal fields
unproductive portion of an
operational hydrothermal field

Energy Efficiency & Renewable Energy eere.energy.gov



Geothermal Technologies Office s oeparwent o | Eneray Efficiency &

EGS Underground Field Observatory ENERGY | renewabie Energy

EGS Technology Vast Resource Field Lab Vision Tested in an ldeal Setting
EGS Field Lab
How It Works . E_nabl? utting-edge research, drilling, an? testin%. _
. » Directly benefit existing technologies’in all areas of research in the
Man-made reservoir is created othermal space. o
in hot rock that has insufficient o %_?tlmately validate and oPtlmlze EGS technology
Hititérsa;tgiggilgiblhwor into a replicable model tor commercial scale-up.

Fluid is injected into the

subsurface under carefully BARRIERS
controlled conditions, causing
pre-existing fractures to Reservoir Access
' High C f re-open, creating permeability.
Ig g osto . . New well geometries and concepts,
Drilli ng Fluid is then circulated optimized drilling

throughout the now-fractured

l Reservoir creatio rockand heat transported SOLUTIONS
. . \ Hard/Hot-rock drilling, completion
| Subsurface Reservoir Creation . technologies
Characterization Characterize local stress,
i B f't zonal isolation, novel Horizontal wells — a first for
. : B Benefits . . Lok
| Sustained Reservpir YN wEmE———" ?raczurn:lg mlethods, 1ncrﬁase geotherma
. : . ractured volume per we
| Production }C)(()):;C(;l])jl;tor to the US energy P i Rotary steering
Ri f P Stress-field diagnostics
\ lSk.Man?gement * Baseload, non-intermittent Prod UCtW'ty .
* Nltlgatlon energy source Increase flow rates without Smarttracers
e Minimal, environmental excessive pressure needs d 4
foc:itp.rint, lﬁ,w err];issi(;ns, or flow localization '. Advanced Reservoir Modeling
and virtually carbon-free zonal Isolation

* Anincredibleioo+ GW
potential

High-T sensors

Fully horizontal drilling has never Sustainability g
been attempted in geothermal Maintain productivity with Cross-well monitoring
development. minimal thermal drawdown

Diverter technologies

and water losses

Energy Efficiency & Renewable Energy eere.energy



Geothermal Technologies Office (GTO)
Data PrOViSion PO“Cy & PrOjeCtS ENERGY Renewable Energy

U.S. DEPARTMENT OF Energy Efﬁciency &

Ensure open access to both negative & positive experimental data & analysis

Require DOE-funded geothermal R&D projects to provide appropriate data
O Prefer structured, linked data that is publicly accessible

Incentivize industry, government & academia to host or provide data to an NGDS node

Express GTO policy implementation with guidance document

Capture, Evaluate, Describe & Deliver Data

OpenEl|opency
pik 4K, Cet

Geothermal Data Repository

http://geothermaldata.org/ https://gdr.openei.org/ http://www4.eere.energy.gov/geothermal/projects

National Geothermal Data System & DOE Geothermal Data Repository http://www1.eere.energy.gov/geothermal/data_systems.html

Energy Efficiency & Renewable Energy eere.energy.gov
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U.S. DEPARTMENT OF Energy Efﬁciency &

Resources ENERGY | renewable Energy

e Email - Jay.nathwani@ee.doe.gov

e Geothermal Technologies Office Website -
http://www.eere.energy.gov/geothermal

e NGDS Website -
http://www.eere.energy.gov/geothermal/data systems.html

* Regulatory Roadmaps - http://en.openei.org/wiki/GRR

e Geothermal Projects -
http://www4.eere.energy.gov/geothermal/projects

Thank You

Energy Efficiency & Renewable Energy eere.energy.gov
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