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Outline

> Mission
> Resource management at Coso

> Exploration
o tOOIS
o EXamples
o results



Mission

> Manage geothermal on DoD installations

> Explore for and oversee development of
geothermal

10 USC 2917 — “The Secretary of a military department may
develop... any geothermal energy resource within lands
under the Secretary's jurisdiction.”

10 USC 2916 — “The Secretary of a military department may
sell... electrical energy generated from alternate
energy...under the [Secretary’s] jurisdiction._
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Coso: Pre-Production, 1970

Young volcanic field

Lots of interesting
features, e.g., hot
springs, mud pots,
fumaroles

No “commercial”
resource

If resource exists, Its
only in velcanic cover

Basement rocks are cold
and unfractured

Government should not
Wwaste Its time
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Coso: Section 16 PV Array

> Unsolicited
proposal by
Terra-Gen 640
acres

‘contract” ground -
Utilize 230 KV line /

Offtakeat =/
Kramer Junction

> Negotiated
revenue
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Exploration Phases

PHASE 1
> Literature search/data review
> Reconnaissance investigation: mapping, sampling, analysis

PHASE 2
> Potential fields acquisition and interpretation
> Shallow T (TGH) drilling (Seabees)

> Remote sensing and/or additional geophysics (e.g., seismic,
resistivity)

> Detailed mapping and neotectonics

PHASE 3
> Intermediate to deep geophysical test holes (“slim” holes)



T ools

> Remote sensing
> Geophysics

> Geochemistry

> Mapping

> Modelling

> Drilling: 2m probes,
THG, intermediate- | . -
deep “test” holes ‘ A= —
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Remote Sensing Data







Mass & Heat Advection

i [t

P7-251Ma
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Improved geothermal favorability maps:
- maintain database of geothermal systems
- search and obtain digital data as “evidence”

Quakes 4
Heat flux Volcanics (NV Seismo
(SMU) (USGS) Lab)

Groundw ater
Faults

Boron

Young Ages
Carbonates
Heat Flux
Earthquakes

Gy 8 Statistical Methods

Boron, }. L@ss8 \Weights-of-Evidence
Groundwater Groundwater Carbonates ™ Logistic Regression
(NWIS) (NWIS) (NBMG) Fuzzy Logic




Digital databases can be overlain onto world
map engines such as Google earth for rapid
visualization and assessment




Test Drilling

LIRS

4




Hawthorne Ammunition Depot

$700k funding from DOA for shallow
drilling

~$2.4M funding from DOA for
iIntermediate/deep drilling

1-2 intermediate holes to be drilled in
August/September timeframe

==
—
—‘

3" party resource
assessment to
validate geothermal
resource

o |




«2009/10 exploration, including 2m probes,
performed by GPO and UNR-GBCGE
identified ~ 26 shallow targets

*TGH’s drilled as of August 15

<Anomalous temperatures
HAD TGH -14a - 192 F @ 180’
HAD TGH -12 -175 F @ 500’

*GPO to establish field office at NAS Fallon for
mananement nf exnloration at NAS Fallon and
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HWD Eastern Magazine Area: Preliminary Data

Temperature (F)
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—<&@—TGH-11: Temp Survey (7/27/10)
—— TGH-12: Temp Survey (7/27/10)

400.00 —+—TGH-13: Temp Survey (7/27/10)

—>—TGH-14a: Temp Survey (7/27/10)
~——TGH-25: Temp Survey (7/27/10)
~—®—TGH-25: Temp Survey (7/27/10)

500.00| —#—TGH-27: Temp Survey (7/27/10)
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TGH-6

& HADTGH Targets
AR Boundary

TSH T
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Navy Geothermal Shallow Drilling Targets @ HWAD




Development

Example: Hawthorne
Army Depot, NV

MOA

Industry forum

Industry feedback

Source selection team

RFP

Pre-qualify 3" party investors
Negotiations

Award {5
oversight 5
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Fallon: Geothermal Exploration

ARRA - |DIQ TGH contract

e $1.4M for 20-500 ft. holes

» |ocations submitted to NAS Fallon June 9™ for clearance

= Drilling to start mid-July/early August upon site approvals

= Drilling costs to date lower than originally anticipated — should be

able to drill —40-50 holes for $1.4M




Fallon: Geothermal Exploration

ARRA - IDIO Intermediate-Deep Drilling Contract
 $5.5M of ARRA for 2-3 intermediate drill sites

ARRA — Tech Val (in lieu of BAA)

e Contract pending award for $1.2M to acquire LIDAR
and Hyperspectral-remotely sensed data for BR-16, BR-17, BR-19, and
Dixie Valley. Shallow probe (2m) surveys to be completed as well.
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STATUS: S _
Twotestholes'completed — Dec 2008 —e sl NgvaI-Air Facility El Centro
8rd testihole targeted = May 2009 s
Drilling'contractin place —May 2010 Bombmg Target Range 101
Drillithirditesthele —RPending CATEX
@On completion ofi3rd testhole - Go/No GO
Ant|C|pate that Industry Eorumiisijustified

M Completed 2008 [ | To Drill 2009/10

VAL RESEEVATIGN  BQUMDARY,
SP Contours Faults Military Lands
=30 --20 Certain Lithology
-19-0 ——= Approximate 7] cataclasite
1-20 Faneros (2005)
21-40 Isotherms
41 -80 — 110F
61-80 100 F
81-100 90F

— o ) 3 -‘; | - . s "“I' r
e oF e Geology from Dibblee (1954), | ~500_ 1,000 1,500 2,000 Meters

|
NAF EI Centro Geophysical Test Hole Sites

Faneros (2005) and GPO (2005). Il e S




2-Y(r Exolorzrelelnl GYells

- HaElis el neios, onotos, anscdoial avidence, orior invgsiteziions
DURANIONE ST an =S oYt
COSIES15000

| =) -y

‘ru.,_ﬂu

- COSTE=51000,000 i e e e et

- . : - _a._ . - - - = 3 p— - -

~ PIbs Js‘s:‘,) sliss) nol-' drl"lﬂ ¢}, gec),myé é’-'amsf' ii(él_l EStingy
DURAVIONESHNONTHSS | :

- COSIH $2.5:9.0 milliog e i X8 _ i



Project Milestones -
|_.eading to Contract Award

200X +1

Feb Mar

200X

Jpl

Dec | Jan

va

Aug | Sep | Oct

May | Jun

Months

REPto Qualified Group Firms
ASNApproval'Required

CBDAnnouncement

| ndustry M eeting

Pre Qualification'Package Due
BidsRecaved

Negotiation Completed
ContractAward: -

Briefings
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