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Capacity Energy
Project Name IPP/Seller Location Type Call Process (MW) (GWhyr)

Coats IPP Crofter's Gleann Enterprises Gabriola Island on-Storage Hydro 1985 Negotiated EPA <0.5 1
Ocean Falls Boralex Ocean Falls LP Bella Bella on-Storage Hydro 1985 Non-Integrated Areas RFP 15 12
Mamquam Hydro Atlantic Power Preferred Equity Ltd. Squamish on-Storage Hydro 8 Greater Than 5 MW 5 250
NWE Williams Lake WW Atlantic Power Preferred Equity Ltd. Williams Lake Biomass 988 Greater Than 5 MW 6 545
McMahon Generating icMahon Cogeneration Plant JV Taylor Gas-Fired Thermal 88 Greater Than 5 MW 10! 840
McDonald Ranch icDonald Ranch & Lumber Ltd. Grasmere on-Storage Hydro 89 Less Than W <0. <0.
Morehead Creek jorehead Valley Hydro Inc. Williams Lake on-Storage Hydro 89 Less Than W <0. <0.
Seaton Creek Hydro (Hc ) Homestead Hydro Systems New Denver on-Storage Hydro 89 Less Than W <0.
Doran Taylor Doran Taylor Hydro (JV partnership) Port Alberni on-Storage Hydro 89 Less Than W
Robson Valley (Ptarmigan Creek - RBV) Robson Valley Power Corporation McBride on-Storage Hydro 89 Less Than 5 MW
Boston Bar Hydro (Scuzzy Creek) Boston Bar LP Boston Bar on-Storage Hydro 89 Less Than 5 MW 6
Akolkolex Canadian Hydro Developers, Inc. Revelstoke on-Storage Hydro 989 Less Than 5 MW 10 0
Walden North Walden Power Partnership Lillooet Non-Storage Hydro 89 Less Than 5 MW 18 4
Brown Lake Hydro Brown Miller Power LP Prince Rupert Storage Hydro 89 Less Than 5 MW 7 7
Soo River Soo River Hydro Whistler Non-Storage Hydro 89 Less Than W 13 5
Salmon Inlet (Sechelt Creek SCG) MPT Hydro LP Sechelt Non-Storage Hydro 89 Less Than W 17 8
Moresby Lake (QCPC) Atlantic Power Preferred Equity Ltd. Sandspit Storage Hydro 89 Non-Integrated Areas RFP 0
Hluey Lake (SNP) MPT Hydro LP Dease Lake Non-Storage Hydro on-Integrated Areas RFP 5
Island Generation V.|. Power LP Campbell River [Gas-Fired Thermal 4 RFP 27 2,300
Arrow Lakes Hydro Arrow Lakes Power Corporation Slocan Storage Hydro 8 Negotiated EPA 18! 767
Hartland Landfill Gas Utilization Capital Regional District Saanich Biogas 000 RFP 5
|Hystad Creek Hydro Valemount Hydro LP Valemount on-Storage Hydro 000 RFP 0
Miller Creek Power Brown Miller Power LP Pemberton on-Storage Hydro 000 RFP 0 1
Upper Mamquam Hydro Canadian Hydro Developers, Inc. Squamish on-Storage Hydro 001 Greater Than 40 GWh 5 0
Rutherford Creek Hydro Rutherford Creek Power LP Pemberton on-Storage Hydro 001 Greater Than 40 GWh 0 7
Pingston Creek Canadian Hydro Developers Inc and GLP Pingston Creek LP _|Revelstoke on-Storage Hydro 001 Greater Than 40 GWh 9
Eagle Lake C2 Micro Hydro Pacific Cascade Hydro Inc. West Vancouver [Non-Storage Hydro 001 Less Than 40 GWh <0.
Hauer Creek (aka Tete) Hauer Creek Power Inc. Valemount on-Storage Hydro 001 Less Than 40 GWh 1
Marion 3 Creek Marion Creek Hydro Inc. Port Alberni on-Storage Hydro 001 Less Than 40 GWh 1
Mears Creek Synex Energy Resources Ltd Gold River Non-Storage Hydro 001 Less Than 40 GWh 4 20
South Sutton Creek South Sutton Creek Hydro Inc. Port Alberni Non-Storage Hydro 001 Less Than 40 GWh 5 26
Brandywine Creek Small Hydro Rockford Energy Corp. Whistler Non-Storage Hydro 001 Less Than 40 GWh 8 34
McNair Creek Hydro McNair Creek Hydro LP Sechelt Non-Storage Hydro 001 Less Than 40 GWh 10 38
Furry Creek Furry Creek Power Ltd Lions Bay Non-Storage Hydro 001 Less Than 40 GWh 10 40
Vancouver Landfill Gas Utilization - Ph 1 VF Clean Energy, Inc. Delta Biogas 001 Less Than 40 GWh 40
Vancouver Landfill Gas Utilization - Ph 2 VF Clean Energy, Inc. Delta Biogas 003 Green Power Generation
China Creek Small Hydroelectric Upnit Power LP Port Alberni Non-Storage Hydro 003 Green Power Generation
South Cranberry Creek Advanced Energy Systems 1 LP Revelstoke Non-Storage Hydro 2003 Green Power Generation
Zeballos Lake Zeballos Lake Hydro LP Zeballos Storage Hydro 2003 Green Power Generation 2
Brilliant Expansion 1 Brilliant Expansion Power Corporation Castlegar Storage Hydro 2003 Green Power Generation 120 20.
Ashlu Creek Water Power Ashlu Creek Investments LP Squamish Non-Storage Hydro 2003 Green Power Generation 50 269
Pine Creek (Atlin) XEITL LP Atlin Non-Storage Hydro 006 Non-Integrated Areas RFP 2 5
Eldorado Reservoir District of Lake Country Kelowna Storage Hydro 006 Open Call 1 4
Barr Creek Barr Creek LP Tahsis Non-Storage Hydro 006 Open Call 4 6
Raging River 2 Raging River Power & Mining Inc. Port Alice Storage Hydro 006 Open Cal 0

50 Mile House ERG EnPower Green Energy Generation LP 50 Mile House |Energy Recovery Generation |2006 Open Cal 4
Savona ERG EnPower Green Energy Generation LP avona Energy Recovery Generation {2006 Open Ca 1
Lower Clowhom Clowhom Power L.P. echelt Non-Storage Hydro 006 Open Cal il 48
Upper Clowhom Clowhom Power L.P. Sechelt Non-Storage Hydro 2006 Open Call 11 48
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Capacity Energy
Project Name IPP/Seller Location Type Call Process | (MW) (GWh/yr)

Tyson Creek Hydro Tyson Creek Hydro Power Corp Sechelt Storage Hydro 2006 Open Call 9 54
Bone Creek Hydro Valisa Energy Inc Kamloops Non-Storage Hydro 2006 Open Call 20 81
Bear Mountain Wind Park Bear Mountain Wind LP Dawson Creek  [Wind 2006 Open Call 102 197
Kwoiek Creek Hydroelectric Kwoiek Creek Resources LP Lytton Non-Storage Hydro 2006 Open Call 50 223
Brilliant Expansion 2 Brilliant Expansion Power Corporation Castlegar Storage Hydro 2006 Open Call < 0.5 226
Upper Stave Energy nnergex Renewable Energy Inc. (QC) Mission on-Storage Hydro 006 Open Ca 60 264
Kwalsa Energy nnergex Renewable Energy Inc. (QC) Mission on-Storage Hydro 006 Open Ca 90 384
East Toba and Montrose Toba Montrose General Partnership Powell River on-Storage Hydro 006 Open Ca 196 715
Alcan Long Term Electricity Purchase Rio Tinto Alcan Inc Kitimat Storage Hydro 007 Negotiated EPA 896 3,307
PGP Bio Energy Project Canfor Pulp Ltd Prince George _|Biomass 008 Bioenergy Call 60 123
Celgar Green Energy Zellstoff Celgar LP Castlegar Biomass 2008 Bioenergy Call 78 242
Cedar Road LFG Cedar Road LFG Inc. Nanaimao Biogas 2008 Standing Offer Program 1 11
Cypress Creek Synex Energy Resources Ltd Gold River on-Storage Hydro 2008 Standing Offer Program 3 12
Canoe Creek Hydro Canoe Creek Hydro Company Ucluelet on-Storage Hydro 2008 Standing Offer Program 6 6
Fitzsimmons Creek Fitzsimmons Creek Hydro LP Whistler on-Storage Hydro 2008 Standing Offer Program 8 6
Lower Bear Hydro Bear Hydro LP Sechelt on-Storage Hydro 008 Standing Offer Program 10 46
Upper Bear Hydro Bear Hydro LP Sechelt on-Storage Hydro 008 Standing Offer Program 10 7
Armstrong Wood Waste Co-Gen (RVG) Tolko Industries Ltd. Armstrong Biomass 009 Negotiated EPA 20 16.
Skookumchuck Power Project Skookumchuck Pulp Inc. Skookumchuck _[Biomass 2009 Negotiated EPA 51 267
Dokie Wind Dokie General Partnership Chetwynd Wind 2009 Negotiated EPA 144 37
Fraser Richmond Soil and Fibre Fraser Richmond Soil & Fibre Ltd. Richmond Biogas 010 CBB 1

Northwest Stave River orthwest Stave River Hydro LP Mission Non-Storage Hydro 010 Clean Power Call 18 6.
Crowsnest Pass ensington Crowsnest Power L.P. Sparwood Energy Recovery Generation |2010 Clean Power Call 11 65
Jamie Creek Jamie Creek LP Gold Bridge Non-Storage Hydro 2010 Clean Power Call 21 74
Skookum Power (aka Mamguam Skookum) [Skockum Creek Power Partnership Squamish Non-Storage Hydro 2010 Clean Power Call 25 95
Long Lake Hydro Long Lake Joint Venture Stewart Storage Hydro 2010 Clean Power Call 31 139
Kokish River Kwagis Power LP Port McNeil Non-Storage Hydro 2010 Clean Power Call 45 186
Cape Scott (formerly Knob Hill Wind) Cape Scott Wind Farm Inc. Port Hardy Wind 2010 Clean Power Call 99 288
Quality Wind Capital Power L.P. Tumbler Ridge 2010 Clean Power Call 14 477
Northwood Green Power Canfor Pulp Ltd. Prince George 2010 Integrated Power Offer 04
Powell River Generation Catalyst Paper, general partnership Powell River 2010 Integrated Power Offer 51
Cariboo Pulp and Paper Cariboo Pulp and Paper Company Quesnel 2010 Integrated Power Offer 12
|Harmac Biomass lanaimo Forest Products Ltd. lanaimo 2010 Integrated Power Offer 09

(amloops Green Energy Domtar Inc. Kamloops 2010 Integrated Power Offer 288
Howe Sound Green Energy Howe Sound Pulp and Paper Corporation Port Mellon 2010 Integrated Power Offer 112 400
Nanaimo Reservoir #1 Energy Recovery City of Nanaimo Nanaimo Energy Recovery Generation |2010 Standing Offer Program <05 1
Greater Nanaimo PCC Cogeneration Regional District of Nanaimo Nanaimo Biogas 2010 Standing Offer Program < 0.5 2
LP Golden Biomass Louisiana-Pacific Canada Ltd. Golden Biomass 2010 Standing Offer Program 8 4
South Cranberry Creek 2 Advanced Energy Systems 1 LP Revelstoke Non-Storage Hydro 2010 Standing Offer Program < 0.5 6
Squamish Power Project Western Forest Products Inc. Squamish Storage Hydro 2010 Standing Offer Program 1 11
Haa-ak-suuk Creek Hydro Haa-ak-suuk Creek Hydro LP Ucluelet Non-Storage Hydro 2010 Standing Offer Program 6 21
East Twin Creek Hydro Valemount Hydro LP McBride Non-Storage Hydro 2011 Negotiated EPA Z 6
SEEGEN Burnaby Incinerator Covanta Burnaby Renewable Energy, ULC Burnaby Municipal Solid Waste 2014 Negotiated EPA 25 166
92 EPAs 3,914 16,585
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COMPARATIVE INDEX OF ELECTRICITY PRICES
AT APRIL 1, 2014 - RESIDENTIAL CUSTOMERS®

Montréal, oC |GG 100

Winnipeg, M8 |GGG 112

Vancouver, BC |G 38
Calgary, AB | 150
ottawa, ON | 191

Toonto,on | 95
soston, 14 | :;
vewvors, Y | /5

| 0 | 50 | 100 | 150 | 200 |250 | 300 | 350 | 400 | 450

a) Monthly bill (before taxes) for a consumption of 1,000 kWh.
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Fisheries Act (nada)

Canadian Environmental Protection Act (Canada)

Transportatron of Dangerous Goods Act (Canada)

BC Fash Protectron Act

BC Fisheries Act

BC Land Act

BC Wildiife Act

BC Enviranme”ntat Managemént Act

BC Waste Management Act :

Transportatron of Dangerous Goods Act (BC)

BC Hentage Act

BC Sorl Conservation Act

BC F‘orest Act

:BGC Water Act =

Forest Frre Preventron Regulatxons B.C. Reg.
557/78 : . =

_Specral Waste Regulatrons B C. Reg 432/82

Gurdel:nes for the Usa of Explosrves in Canadian
Fisheries Waters (DFO Flnat Draft 1988)

Land Devetopment Gundelmes for the Protection of
Aquatrc Habltat (DFO and MoELP 1992)

Navrgable Waters Protectlon Act (DFQ — Coast
: Guard) : :

Envrronmental Objectlves and Procedures for Water
Crossrngs (MoELP 1984)

Water Quality Crltena Approved and Working
Criteria for Water Qualtty 1994 (MoELP, 1994)

Archaeolo_gsc_al Irnpact Assessment Guidelines
(Minister of Tourism and Minister Responsible for
Cutture,- 1 992) :

&k 'BK/)N %% k1
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IEREAETR SE RN R N ) 72 UK 185 BRG] - R 2 B AOKE SO E S =
KRR Aeasc iU K T3 s tr - HIFRBUARLVE N Z oK ERSRE ¢ EEAEAH S5 5 - 2L m] [F)AF 225
EREEE K 3 BB ThAE (Pressure Reducing Value Hydro Power @ #F[&E 4-1- [& 4-2 &
4-3) o PEEFERBIRIZES] » RORECTHR LI NBLA KOs B RSB EL i275 - W 2% i
ZEAFIEN DASERR K 1 35 R X, » ARG ARG 58 B8 » FTES-3E 7R RT st AT B L AT (6
BOF A\ BAGRR AL IR E A -

A 23 KW PRV Hydro project, recently
constructed in the District of North Vancouver.

4-1~ POREFEETTE Y B AOKE ESWoK T | [ 4-2 ~ DR SFEETE B /KE R K 138 %

BEEE 2400 (200kw )35 Lk BR i 45(PRV Hydro Project ° 23KV)

(IR —

ot

4-3 ~ M R RBR K 188 88 2SRk a TR K 38 B M4H (PRV Hydro Project » 21KV)
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Enviornment of Taiwan’s water and electricity

Name : Chiang, Chun-Sheng

Organization: Water Resources Agency, Ministry of Economic Affair,
Taiwan(ROC)

/ Position: Water resource management division/Engineer
N

)3)
.

2

A Work: water resource facilities design, construction management etc.

E-mail: ccs5128@gmail.com

Outline of introduce Taiwan

... Water Environment

- Electricity generation and supply

1|} Existing penstock reform to hydraulic
desilting passway in Shihmen Reservoir

. Future prospect
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ﬁ Water Environment of Taiwan

Geographic Location J

Area: 36,188 km?

Tallest Mount.: 3952-meter

Mainland4

Char. of Rainfall J

Annual average precipitation
in Taiwan (mm)

2 502 mm

SEHELEE!
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™ Precipitation Distribution

~EEEEES!

2 4 8 5 W 12w

Annusl 8verage precpaaton
in southeen Tawan

1
2
*®

~8888881

2 4 6 8 %

AnOual aVOCag0 PreC
in oastom Tawan

2600

~EBEEEE]

2 4 6 3 % 12 mewm

2,543 mm

F28H




Multi-Hazards

Flooding

Sedimentation

Extremely Torrential Rain

Responsibility of WRA J

® Flood Control and Coastal Protection
—>Administration of river levees and sea dikes under central
government jurisdiction.

® Water Resources Management
— Water resources development and allocation
— Supervision of reservoir operation and management

® Water Administration and Management
— Planning and announcement of boundaries for rivers and sea.
—>Supervision of regulationsand plans for river dredging affairs.

—>Groundwater conservation and land subsidence prevention
implementation.

F29H




Responsibility of WRA J

® Hydrological Observation
- Including collection and analysis of surface water,
groundwater and coastal hydrological information.

® Conservation

— Over regulation of reservoir storage area

- Supervision of water utilities

— Conservation and management of hot spring resources.

® Disaster Mitigation

— Flood and drought disaster mitigation.

— Early warning software and hardware systems for disaster mitigation.
— Disaster mitigation education, publicity, and evacuation.

H@ Accomplishments. )

N

Flood Diversion Tunnel
Sediment Sluicing Tunnel of Reservoir

Flood & Drought Prevention System
Water storage facility

Barrier Lake Disaster Mitigation

Management of Excavated Sand & Gravel
Riverfront Environment Creation

Lowland Flood Mitigation
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m Electricity Generation and Supply

@ Sources of Electric generation in Taiwan

J =
k% > ﬂ—_:k>*&>* D Dmx

40.7% 300%  19.9% 4.1% 26% 1.9%

Coa I> LNG > Nuclear > Hydro > Oil > wind

s
Total electricity use in 2015 yr.: 2,495 (100GWh) 77.1%(Taiwan power Company)
22.9%(1PP)

11
Tai-Chung Coal-Fired Power Plant

® The Iargest coal-fired power stationin the world

@ Generation Capacity : 10 generators/ 5,500 MW

@ also the world's largest emitter of carbon dioxide (40 milliontons annually)

$31H



12

Ta-Ten gas-Fired Power Plant

@ The largest gas-fired power station in the world
@ Generation Capacity : 6 generators /4,380 MW

Cascade hydro power plant in Dajia River s

@ Generation Capacity : 5 plants /1,140MW
@ Annual runoff of 2.5 billion cubic meters
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Pumped-storage hydro plant in Zhuoshui River H

@ Generation Capacity : 10plants /2,800MW
@® Annual runoff of 3.0 billion cubic meters

M WM Power plant
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Solar power plant

@ Due to limited availability of land space and rapid implementation
of solar power in Taiwan.

@ The construction of floating solar power projects on pond, roof, is
considered to be a practical solution.
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Wind Farm
@ Taiwan is surrounded by sea, it is quite good condition to develops
wind-power electricity generation in recycled energy.

@ But it’s facing challenges high costin constructionand
management, especially destroyed by typhoon.

Cost of electricity production in 2015 of Taiwan

(Unit: CAD/per kwh)

Taiwan power company Independence power producer
(TPC) (IPP)

Qil 17.4¢ -
Coal 4.8¢ 8.2¢
LNG 10.7¢ 13.2¢

Nuclear 4.6¢ -
Hydro-P.S 16.3¢ -
Hydro 6.8¢ 6.8¢
Wind 10¢ 9.0¢
Solar 37:7.¢ 26.6¢
Cogen - 8.8¢

Electricity production cost : 10.54¢
Electricity sale price : 11.7¢
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| Existing penstock reform to hydraulic desilting
passway in Shihmen Reservoir

v" Shihmen reservoir is the most important water resource facility
of north Taiwan.

v" The reservoir has suffered many heavy typhoons in past 50
years for operation , and sediment cased siltation over 30%.

Reservoir storage capacity

208M m3
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Driftwood caused facilities choke and damage

PRO Gate morph PRO screw choke

~a

Floodgate morph & leaks

o

Strategy of

Maintain Reservoir Capacity

Up- Reduction

e Soil Conservation
e Check Dam

Mid- Remove

e Hydraulic Sluicing
Sl i

® Flushing

Catchment e Waterway Restoration
Check Dam
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Existing penstock reform to hydraulic desilting passway
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Maintainthe
function of
power supply

hydraulic desilting in Typhoon Soudelor ‘

@ Existing penstock reform to hydraulic desilting passway in 2012.

@ 2013-2015 desilting 2.38 million cubic meters, saving about 1.2 billion dredging
cost.

Hydraulic Desilting Operation

Setting up turbidity and sediment monitoring system

Collecting data of turbidity, sand amountand sediment storage migration behavior
to control the sediment state and make appropriate management.




Future prospect

O Faced with insufficient energy production in Taiwan and global
climate change issues, it is necessary to extend the useful life
of existing facilities, development of hydro, solar and wind
power and other renewable energy.

O Currently solar energy and small hydroelectric power costs are
still quite high, the future how to reduce the cost of power
generation, and to encourage the installation of solar power is
an important public issue.

Thank you
for
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