BRITISH COLUMBIA ELECTRICITY SUPPLY
BC HYDRO

	Generating Station

(Hydroelectric)
	Capacity (MW)
	Location
	Year Built
	Average Energy Capability
(GWh/year)

	Aberfeldie
	24
	Bull River, tributary of Kootenay River
	1922, rebuilt 1954, 2009
	105

	Alouette
	9
	Alouette River, tributary of Pitt River, east of Vancouver
	1930
	53

	Ash River
	27
	Ash River at outlet of Elsie Lake, central Van. Island; 6.5 km tunnel directs the water to power station on Great Central Lake
	1958
	193

	Bridge River
	460
	Dam on Bridge River 40 km west of Lillooet; water diverted through tunnels to powerhouses on Seton Lake Reservoir
	1948-1960
	2,666

	Buntzen/Coquitlam
	73
	Dam on Coquitlam River, tributary of Fraser River; 4 km tunnel takes water from Coquitlam Reservoir to Buntzen Lake which is dammed at its outlet; water from Buntzen Reservoir flows to the powerhouses on Indian Arm east of Vancouver
	1904
	126

	Cheakamus
	158
	Outlet of Daisy Lake on Cheakamus River, tributary of Squamish River; 11 km tunnel directs water from Daisy Lake to powerhouse on upper Squamish River
	1957
	638

	Clowhom
	33
	Head of Salmon Inlet, Sechelt peninsula
	1957
	126

	Elko
	12
	Elk River, tributary of Kootenay River
	1924
	79

	Falls River
	7
	Confluence of Big Falls Creek & Ecstall River, 25 km above Ecstall/Skeena confluence
	1930, upgrade 1983
	49

	John Hart
	126
	Campbell River system, Vancouver Island
	1947
	823

	Jordan River
	170
	Jordan River, sw coast Vancouver Island
	rebuilt 1971
	261

	Kootenay Canal
	580
	Midway between Nelson and Castlegar on Kootenay River.  Water is diverted from Kootenay River to flow along canal to powerhouse, then returns to river
	1976
	3,270

	La Joie
	25
	Dam on Bridge River near Gold Bridge at Downton Lake
	1956
	172

	Ladore
	47
	Campbell River system, Vancouver Island
	1949-1957
	280

	Mica
	1,750
	Dam & GS on Columbia River 135 km north of Revelstoke, creating Kinbasket Reservoir

	1973-1977
	7,450

	Generating Station

(Hydroelectric)
	Capacity (MW)
	Location
	Year Built
	Average Energy Capability

(GWh/year)

	Peace Canyon
	694
	Peace Canyon dam 23 km downstream of WAC Bennett dam, just upstream of Hudson’s Hope; impounds Dinosaur Lake, a narrow reservoir within Peace River canyon
	1980
	3,375

	Puntledge
	24
	Puntledge River at outlet of Comox Lake
	rebuilt 1956
	159

	Revelstoke
	1,980
	Dam and GS built on Columbia River 5 km north of Revelstoke; formed Revelstoke Reservoir
	1984
	8,400

	Ruskin
	105
	Stave River, 65 km east of Vancouver, tributary of Fraser River
	1930
	374

	Seton
	48
	Water carried by canal from Seton Lake Res. to powerhouse on Fraser River
	1956
	321

	Seven Mile
	804
	Pend d’Oreille River (tributary of Columbia River) upstream of Waneta dam
	1979-2003
	3,523

	GM Shrum
	2,730
	WAC Bennett dam upstream of Hudson’s Hope, created Williston Lake
	1967
	13,070

	Shuswap
	6
	Shuswap River near Lumby
	1929
	40

	Spillimacheen
	4
	Spillimacheen River, tributary of Columbia River
	1955
	23

	Stave Falls
	91
	Stave River, 65 km east of Vancouver, tributary of Fraser River
	1930, rebuilt 2000
	362

	Strathcona
	65
	Campbell River system, Vancouver Island
	1958
	246

	Wahleach
	64
	25 km west of Hope, at outlet of Jones Lake Reservoir
	1952
	282

	Walter Hardman
	8
	Cranberry Creek, w. side of northern end of Upper Arrow Lake (Columbia R.)
	1961
	41

	Whatshan
	54
	Whatshan River, tributary of Lower Arrow Lake (Columbia River)
	1952
	124

	TOTAL
	10,178
	
	
	46,630

	Dependable capacity
	~9,707
	
	
	

	Firm energy capability
	
	
	
	~42,600


Stave River System
Includes 9 MW Alouette GS, 91 MW Stave Falls GS & 105 MW Ruskin GS.

System begins at Alouette Reservoir, formed by a dam on the Alouette River.

A 1 km tunnel carries water from Alouette Reservoir through Alouette power plant and into Stave Reservoir, a natural lake on Stave River raised by Stave Falls dam.
Water from Stave River flows through Stave Falls power plant into Hayward Reservoir, formed by Ruskin dam.

Water then flows through Ruskin power plant.

Bridge River System
Bridge River dammed by La Joie dam upstream of Hurley River at outlet of Downton Lake, forming Downton Reservoir.
Terzaghi dam 40 km upstream of Lillooet formed Carpenter Reservoir.  Water is diverted through two tunnels from Carpenter Reservoir to powerhouses at Shalalth on Seton Lake Reservoir.

Dam on Seton River at Seton Lake; water carried by canal to powerhouse on Fraser River.

Cayoosh Creek is diverted to Seton Lake Reservoir.

Campbell River System

Comprised of three power generating stations. Upper Campbell Lake Reservoir discharges through the 65 MW Strathcona GS into Lower Campbell Lake.  Lower Campbell Lake Reservoir is the headpond for the 47 MW Ladore GS.  Ladore discharges into John Hart Reservoir, the headpond for the 126 MW John Hart GS.  Upper Campbell Lake is the storage reservoir for all these installations.
Heber Creek and Crest Creek diversions provide additional flows into Upper Campbell Lake Reservoir.  Salmon River and Quinsam River diversions provide additional flows into Lower Campbell Lake Reservoir.
Peace River System
WAC Bennett dam created Williston Reservoir; GM Shrum GS; upstream of Hudson’s Hope; the Peace Canyon dam is 23 km downstream of WAC Bennett dam, just upstream of Hudson’s Hope; created Dinosaur Lake; Peace Canyon GS
The combined production at the two generating stations averages 16,336 GWh/year.
Columbia River System
1967
Duncan dam built above Kootenay Lake, creating Duncan Lake Reservoir in lower Duncan River, tributary of Kootenay River.  No generating station.
1969
Hugh Keenleyside dam built 8 km upstream of Castlegar on Columbia River, flooding Lower & Upper Arrow Lakes and creating one Arrow Reservoir.  No generating station.

1973
Mica dam and GS built on Columbia River 135 km north of Revelstoke, creating Kinbasket Reservoir and flooding Canoe River.  Produces an average of 8,381 GWh/year.

1976
Kootenay Canal GS built midway between Nelson and Castlegar on Kootenay River.  Water is diverted from Kootenay River at Corra Linn headpond to flow along man-made canal to powerhouse below South Slocan.

1979
Seven Mile dam and GS built on Pend d’Oreille River, tributary of Columbia River.

1984
Revelstoke dam and GS built on Columbia River 5 km north of Revelstoke; formed Revelstoke Reservoir.  Produces an average of 9,163 GWh/year.

	Generating Station

(Thermal)
	Capacity

(MW)
	Firm Energy Capability

(GWh/year)
	Location

	Burrard (natural gas)
	913 (6 units)
	3,000 (3 units)
	Vancouver

	Prince Rupert (natural gas, diesel backup)
	46
	180
	Prince Rupert


Non-Integrated

	Generating Station
	Capacity (MW)
	Firm Energy Capability

(GWh/year)
	Location
	Year Built

	Anaheim Lake (diesel)
	3.65
	
	
	

	Ah-Sin-Heek (diesel) & Clayton Falls (hydro)
	9.25
	
	Bella Coola
	

	Bella Bella (diesel)
	2.7
	
	
	

	Bella Bella (hydro)
	6
	
	
	

	Atlin (diesel)
	2.65
	
	
	

	Dease Lake (diesel)
	3.98
	
	
	

	Dease Lake (hydro)
	3
	5
	Hluey Lakes
	2002

	Eddontenajon (hydro)
	2.2
	
	Iskut
	

	Fort Nelson (natural gas)
	47
	155
	
	

	Ocean Falls (hydro)
	15
	12
	Bella Bella
	

	Pine Creek (hydro)
	2
	4.6
	Atlin
	

	Telegraph Creek (diesel)
	2.2
	
	
	

	Masset (diesel)
	11.37
	
	
	

	Sandspit (diesel)
	9.2
	
	
	

	Sandspit (hydro)
	6
	20
	
	


FORTISBC
Four dams and generating stations on west arm of Kootenay Lake (Kootenay River system); from upstream to downstream:

· Corra Linn

built 1932

installed capacity 50 MW

· Upper Bonnington
built 1907, rebuilt 1940
installed capacity 59 MW

· Lower Bonnington
built 1898

installed capacity 41 MW

· South Slocan

built 1929

installed capacity 55 MW
 205 MW; 1,500 GWh/year
Under the Canal Plant Agreement, the operations of these 4 stations, along with Waneta (Teck Cominco), Brilliant (Brilliant Power Corp.) and Kootenay Canal, are coordinated to produce the most power overall.  BC Hydro takes into its system all the power generated by all the plants, and the owners of the six non-BC Hydro plants receive Entitlements from BC Hydro.  FortisBC receives the amount of power its 4 generating stations would have produced without Kootenay Canal and the Columbia River Treaty.  Its entitlement in 2004 was 1,458 GWh.
COLUMBIA POWER CORPORATION / COLUMBIA BASIN TRUST
CPC is a crown corporation wholly owned and controlled by the Province of BC.  CPC undertakes power projects through joint ventures with Columbia Basin Trust.  CPC is manager of the JVs.  Each project is established as a separate corporation.  The JV power project companies, owned by CPC and CBT, are IPPs that are wholesalers of power.  The planning, design, financing, construction, operation and power sales functions involve private sector firms wholly or in part.  CPC follows a public-private-partnership (P3) model for the design, procurement and operation of the JV power projects.
The projects have ‘entitlement’ agreements with BC Hydro.  These entitlements provide the projects with predetermined energy and capacity quantities.  BC Hydro is compensated by keeping a small share of the annual energy produced.
Columbia Basin Trust is a partnership of local government, First Nations & the Province of BC.  It invests its 50% share of the JV net income to deliver benefits to the residents of the Columbia Basin.

Arrow Lakes GS
185 MW; 767 GWh/year

400 m downstream of Hugh Keenleyside dam, Columbia River
Completed 2002
Owned by Arrow Lakes Power Corp. (50/50 CPC and CBT Arrow Lakes Power Development Corp.)  Operated by Fortis Pacific.  12-year power sales agreement with BC Hydro for all the power, expiring 2015.
Brilliant dam & GS
145 MW; 980 GWh/year

Built 1944-1967; upgraded from 125 MW to 145 MW in 2000-2002
Downstream of the 
other four dams and five GSs on west arm of Kootenay Lake, 8 km upstream of Castlegar
Owned by Brilliant Power Corp. 
(50/50 ownership CPC & CBT Power).  Operated by FortisBC
Purchased from Cominco by the JV in 1996.  
60-year power 
sales agreement with FortisBC for 125 MW / 859 GWh, expiring 2056.  FortisBC takes an additional 20 MW / 60 GWh/year from the upgrade; this can be recalled by CPC/CBT upon 90 days notice.  An additional 60 GWh from the upgrade is sold to Powerex.  Entitlement under Canal Plant Agreement 980 GWh.
Brilliant Expansion
120 MW; 500 GWh/year

New generating facility adjacent to Brilliant dam, commenced operation September 2007.     Owned by Brilliant Expansion Power Corp. (50/50 CPC and CBT Brilliant Expansion Power Corp.)
Part of the Canal Plant Agreement, whereby BEPC receives energy and capacity entitlements from BC Hydro in exchange for the actual project generation.
90% of its power has been sold to BC Hydro under two long-term agreements (108 MW / 425 GWh/y total); marketing of the remainder in domestic and US markets. 
Waneta Expansion
up to 435 MW
Installation of an additional powerplant at the Waneta dam; construction may start fall 2009, commercial power production 2013

The rights to undertake the Expansion were purchased in 1994 by CPC and are now jointly owned with CBT.  Teck Cominco owns the Waneta dam.
TECK RESOURCES LTD.
Waneta dam & GS
475 MW
 Built 1954-1966
Upgrading of four generators completed January 2007, bringing capacity to 475 MW. Located on Pend d’Oreille River immediately above the confluence with Columbia River

Owned by Teck, operated by FortisBC
Under the Canal Plant Agreement, BC Hydro takes into its system all the generated power and provides entitlement to Teck.
Teck has the right to sell any surplus power; can sell to the US.

      Trail operations use 1,800 GWh/year.
In July 2009, BC Hydro applied to BCUC to purchase all Teck’s surplus power – 890 GWh/y firm, 167 MW dependable capacity.
CANAL PLANT AGREEMENT
Under the Canal Plant Agreement, the operations of the four FortisBC stations on the Kootenay River, Waneta (Teck Cominco), Brilliant (Brilliant Power Corp.) and Kootenay Canal are coordinated to produce the most power overall.  BC Hydro takes into its system all the power generated by the six non-BC Hydro stations, and the owners of these stations receive Entitlements from BC Hydro.  Brilliant Expansion also falls under the CPA.
RIO TINTO ALCAN


Kenney dam built on Nechako River southwest of Vanderhoof in the early 1950s; tunnel directs water from Nechako Reservoir to Kemano GS near the coast.

 Peak capacity 890 MW.

In January 2008, the 2007 EPA was approved, replacing the 1990 LTEPA.  Firm energy 162 aMW (1,419 GWh/y) 2007 – 2009, declining to 33 aMW (289 GWh/y) in 2017 - 2034.  Expected total power 225 aMW (1,971 GWh/y) 2007 – 2009, declining to 96 aMW (841 GWh/y) in 2017 – 2034.
COLUMBIA RIVER TREATY
Ratified 1964 between US and Canada.  To coordinate flood control and optimize electrical energy production in the Columbia River Basin in US and Canada.  Canada agreed to build three storage dams (Duncan, Hugh Keenleyside, Mica, completed 1973).  A fourth, Libby dam, was built in Montana, flooding into BC.  This allowed hydroelectric facilities in the US on the Columbia River to produce 2,400 MW of additional power capacity.  The Province of BC owns the Canadian entitlement; the province receives payments for the flood control benefits and 50% of the additional power benefits (the downstream benefits) generated at US projects.  The Province received $64.4 million; and the first 30-years of the downstream benefits was sold to US utilities for $254 million (US).  This sales agreement began to expire in 1998.  The province is now receiving the Canadian entitlement for the remaining 30 years of the CRT.  Although there is no official ‘expiry date’, there are provisions for renewal, termination or re-negotiation after 60 years (2024), provided the parties give 10 years notice (2014).  Canada is obligated to continue to provide flood control as long as the three CRT dams are in operation.
ISLAND COGENERATION PROJECT
Owned by Calpine Canada Power (30%)
Operational April 2002

Located at Elk Falls, Vancouver Island

Natural gas-fired Supplies steam to Norske Canada mill and electricity to BC Hydro
Contractual with BC Hydro 265 MW / 1,900 GWh/year through 2022

 

OTHER IPPs
The power is non-dispatchable, i.e., BC Hydro has no control over timing of energy supply.

	Generating Station
	Capacity       (MW)
	Energy (GWh/yr)
	Location
	Year Completed

	Akolkolex Hydro
	8
	50
	Revelstoke
	1995

	Boston Bar Hydro
	6
	38
	Scuzzy Creek
	---

	Brandywine Creek Hydro
	8
	34
	Tributary of Cheakamus River
	2003

	Brown Lake Hydro
	7
	57
	Prince Rupert
	1996

	China Creek Hydro
	6
	25
	Port Alberni
	2005/06

	Coats
	<0.5
	1
	Gabriola Island
	1980s

	Doran-Taylor Hydro
	6
	23
	Port Alberni
	1996

	Eagle Lake Hydro
	0.2
	1
	West Vancouver
	2003

	East Twin Hydro
	2
	6
	McBride
	1990s

	Furry Creek Hydro
	10
	40
	Lions Bay
	2004

	Hauer Creek Hydro (aka Tete)
	2
	12
	Valemount
	2007

	Hystad Creek Hydro
	6
	20
	Valemount
	2002

	Lower Mamquam Hydro
	58
	250
	Squamish
	1990s

	McDonald Ranch
	<0.5
	<0.5
	Grassmere
	1990s

	Marion 3 Creek Hydro
	5
	18
	Port Alberni
	2005

	McNair Creek Hydro
	10
	38
	Port Mellon
	2004

	Mears Creek Hydro
	4
	20
	Tributary of Gold River
	2004

	Miller Creek Hydro
	30
	118
	Pemberton
	2003

	Morehead Creek Hydro
	0.1
	<0.5
	Morehead Creek, Williams Lake
	1994

	Pingston Creek Hydro
	45
	193
	Revelstoke
	2003

	Raging River 1 Hydro (storage)
	2
	13
	Port Alice
	2002

	Robson Valley Power
	4
	26
	McBride
	1990s

	Rutherford Creek Hydro
	50
	172
	Pemberton
	2004

	Seaton Creek Hydro
	<0.5
	1
	New Denver
	1990s

	Sechelt Creek Hydro
	12
	68
	Sechelt
	1997

	Soo River Hydro
	12
	65
	Whistler
	1994

	South Cranberry Creek Hydro
	8
	33
	Revelstoke
	2008

	South Sutton Creek Hydro
	5
	26
	Port Alberni
	2005

	Upper Mamquam Hydro
	25
	108
	Squamish
	2005

	Walden Hydro
	18
	54
	Cayoosh Creek
	1990s


	150 Mile House ERG (gas-fired)
	6
	34
	150 Mile House
	2009

	Armstrong Woodwaste Cogen
	20
	64
	Armstrong
	2003

	Hartland Landfill
	2
	14
	Saanich
	2004

	McMahon Cogeneration
	105
	840
	Taylor
	1990s

	Purcell Power Biomass
	43
	85
	Skookumchuk
	1990s

	Savona ERG (gas-fired)
	6
	41
	Savona
	2009

	SEEGEN Municipal Solid Waste
	22
	131
	Burnaby
	2003

	Vancouver Landfill Gas
	8
	55
	Delta
	2005

	Williams Lake Biomass
	66
	545
	Williams Lake
	1993


RESOURCE SMART
Investment at existing hydroelectric facilities.
Projects:

GM Shrum 6 to 8





90 MW




Revelstoke 5

scheduled completion fall 2010

120 GWh/year/ 480 MW



Mica 5


estimated completion fall 2013

500 MW




Mica 6







500 MW




Cheakamus 2






46 GWh/year

John Hart
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