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BACKGROUND & OBJECTIVES

BC Hydro and Fortis BC are updating their Resource Options Inventory for
use in long term planning

Objectives for today:
* Review historical work on Geothermal in BC leading to this study
* Describe the scope and objectives of the update

« Share results of the Economic Assessment study conducted by
KWL/GeothermEx

» Allow for clarification questions along the way
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BRIEF HISTORY OF GEOTHERMAL IN BC

GEOTHERMAL
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Western Renewable
Energy Zones (WREZ);
BC Hydro Resource
Options Reports;
CanGEA assessment

Provincial tenuring

process and private
sector exploration
(1982 — present

BC Hydro Geothermal The National

Exploration Program Geothermal Energy
(1976 — 1984) Program (1974 — 1986)
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KWL/GEOTHERMEX STUDY - OVERVIEW

BC Hydro and GeoscienceBC partnered to issue an RFP to review the
previous resource estimate in light of all available public data and provide a
transparent analysis of the economic viability of geothermal power projects.

Study Focus:

1. Assess the relative favourability of 18 potential project sites, including
two representative sites in the Sedimentary Basin not previously studied

2. Estimate the electricity generation potential of favourable sites using
publicly available data

3. Calculate the cost of energy from the favourable sites based on updated
cost assumptions and information.
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STEP 1 - FAVORABILITY ASSESSMENT OF CANDIDATE SITES

Table 4-2: Summary of Overall Ratingsi/Scores

Criteria Rating Conclusions
Non-electrical

Geothermal Site Resernvoir e Environmental TIE'ISI:I'EEIH’I Community Infrastructure Summary Favourable -

u ty Issues Issues (roads and Rating / Score Unfavourable X

Potential -
{Risk) Infrastructure habitation)

:;:}ne Cresk - Valemournt (15 ° s o s o +4
Clarke Lake (34 MW) & -] -] -] @/ +4
:Fl;l.:;mater Wiolcanic Field (10 o o o o 07 +0 %
Iskut (10 MW} e O L I +1 X
Jedney Area (15 MW) & O -] -] I +2 X
King Island (20 MW) © o ° O - X
Kootenay (20 MW) ° -] - -] - 9/ +5 y
Lakelze Lake (20 MW & - -] -] -] & [ +5
Lower Ammow Lake (20 MW) - - o L @/ +4 *.
ege Cromcrecresk | o | o - . o /s
Mt. Cayley (50 MW} e L L & @/ +4
Mt. Garibaldi (50 MW & O -] -] I +2 X
:.;3 :;EE}MW-HE - Knight Inlet ° o o a %
Nazko Cone (10 MW) ° o - - x
Okanagan (20 MW - o - @/ +3
Sloguet Hot Sprimgs (10 MW) -] -1 -] 2 /+3 ]
Sphaler Cresk (10 MW -] ol ] 0 (] X
Upper Armow (20 MW e i +1 X
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EXPLORATION UNCERTAINTY AND PROJECT RISK AT
EACH POTENTIAL SITE

Table 3-3: Geothermal Resource Exploration Uncertai

Cance Creek — Valemount Exploration High < 5%
Clarke Lake Exploration High < 5%
Clearwater Volcanic Field Pre-Survey High 0%
Iskut Pre-Survey High 0%
Jedney Area Exploration High < 5%
King Island Pre-Survey High 0%
Foolenay Pre-Survey High < 5%
Lakelse Lake Exploration High < 5%
Lower Arrow Lake Pre-Survey High 0%
Meager Creek Test Drilling High-Moderate ~15%
Pebble Cresk Test Drilling High ~10%
Mt Cayley Exploration High < 5%
Mt. Garbaldi Pre-Survey High 0%
Mt. Silverthrome — Knight Inlet Fre-Survey High 0%
MNazko Cone Exploration High < 5%
Okanagan Exploration High < 5%
Shoguet Hot Springs Exploration High < 5%
Sphaler Creek Pre-Survey High 0%
Upper Armow Pre-Survey High 0%




SHORTLIST OF SITES

SELECTED AS FAVOURABLE:

e Canoe Creek (CC)

o Clarke Lake (CL)

o Jedney Area (JA)

« Kootenay (K)

o Lakelse Lake (LL)

e Lower Arrow Lake (LA)
 Meager Creek (MC)

* Mt. Cayley (MtC)

« Okanagan (O)

e Sloquet Creek (SC)
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ANY QUESTIONS ABOUT SELECTION OF FAVOURABLE
SITES?
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STEP 2 - VOLUMETRIC ASSESSMENT
SAMPLE FOR CANOE CREEK

Histogram of Becoverable Gesthermal Energy Besource

1%
14%
SIMMARY OF INPUT PARAMETERS L%
Variable Parameters Ninimnm | Mest Likely | Aanmom = 1%
Fleservoir Area (sq. km) L 20 311 g o
Peezarvoir Thickness {m) 200 1100 1700 E—
Rock Porosity 0.03 .07 & o
Feeservoir Temperatare (°C) 130 210 230
Fecovery Facior 0.05 020 £
Fived Parameters L
Fupeck Vobumetric Heat Capacity 2613 kl'on. m*C
Pezjection Temperanme 15 - L — e
Utilization Factor T3S Jeld 1520 ¥wid wdd o s S 7ol B5wod) 95w l00
Plant Capacity Factor 090 }
Power Plant Life 0 ears MWe
RESTLIS =T Cumulative Probahility of Becoverable Energy Resource
Feecovery L
AW MWieg. lon | Efficency
Ml=an 0.3 147 1355% 0y
5 Dievaanion 137 57 T .
Ninimum (90%% prob] ER T3 T '
Nedian (505 prob) I 133 3% a7
M ost-Tilely (Alodal) a 123 1557,
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Canoe Creek - Valemount
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STEP 2 - SUMMARY OF VOLUMETRIC
ASSESSMENT FOR FAVOURABLE SITES

MW (gross) at
90% Probability
from Volumetric

MW [net):
Parasific = 10%

Geothermal Prospect Site/Area

Estimate

for Flash, 25%
for Binary

Canoe Creek — Valemount Flash 15 14.3 128
Clarke Lake Binary 24 12.4 13.8
Clarke Lake (5 MW scenano) Binary ] - 3.8
Jedney Area Binary 15 12.2 a2
Kootenay Binary 20 18.9 14.8
Lakelse Lake Binary 20 18.68 14.7
Lower Amow Lake Binary 20 18.68 14.7
Meager Creek (Pebble Creek assumed equivalent)” Flash 1;”“__2123[::5}' '|EE£EEEFZE;I'EE| 1?3;;:;::;@
Mt. Cayley Binary 50 40.7 305
Okanagan Binary 20 18.3 13.7
Sloguet Creek Binary 10 10 7.5
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ANY QUESTIONS ABOUT VOLUMETRIC ASSESSMENT?
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STEP 3 - ECONOMIC ASSESSMENT

power Pant  Tolal Captal  Total Costpor

Coats Coels Gross kW
imilion e T
Fil] ] FilJ
SN GG cADbANS)  capbang AN CADINIS (CADSZNG
(zanoe Creek - \alemount ) . ; . !
(e Lake $14.4 Il] 5 5158 Son.b .5 i3 w052 §11.200
(e Lake (5 MW scenari) 313 1] ol 6.5 301 §19.3 5633 $12700
Jedney Area $3.5 5 106 $4.3 26 53 S1E9E 514,000
Knotenay §10.2 1] 106 331 Ml 121 $1733 36,800
Lakeise Lake §il 1] 106 331 M3l TP $17348 36,500
Lier Ao Lak2 $137 M5 $106 11 M54 e $1748 38,000
Neager Creeh .
Pbile Creck sumed equlaen §132 $1.0 M5 0.0 5.0 $2634 S1725 $366.5 55,800
M. Cayley +30.6 L1 106 231 L $110.0 2652 56,600
Aanaan $123 1] 106 a1 Wil ¥l S165.6 8100
0uet Creek 21 .5 $i0 §24 215 3286 Ll 38,300
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STEP 3 - LCOE FOR FAVORABLE SITES
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ANY QUESTIONS ABOUT ECONOMIC ASSESSMENT?
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NEXT STEPS

* Full report now on the website at www.geosciencebc.com/s/Report2015-11.asp
* Provide written comments to Alex Tu by August 7th

» BC Hydro will consider input and finalize update — September

Contact information

o Alex Tu Alex.tu@bchydro.com

* |IRP inbox integrated.resource.planning@bchydro.com
General information

«  www.bchydro.com/generationoptions

THANK YOU
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