


















































































Revelstoke New Unit 6
Selkirk AreaHydro - Resource Smart Region:Resource Category:

PROJECT:
Level of Study: Feasibility

The existing Revelstoke Generating Station consists of four 495 MW generating units.  The addition of Revelstoke Unit 5 was 
approved by the BCUC in May 2007 and it is expected to be in-service in F2011. There is one remaining empty bay where a sixth unit 
could be installed in the future. This project describes the installation of the sixth generating unit at the existing powerhouse. The 
dependable capacity is less than the installed capacity because of head losses in the winter period when the reservoir is drawndown 
plus the effect of higher tail water when all six units are operated. The energy associated with this unit is mainly an energy efficiency 
gain at Revelstoke G.S. since this new unit would be selected to operate ahead of the original four units.  Revelstoke Unit 6 would 
also provide some additional system energy shaping benefits beyond those achieved with Revelstoke Unit 5. Estimates of energy 
efficiency gains and energy shaping benefits vary with system modelling assumptions particularly load/resource balance and 
HLH/LLH energy price differentials. Fixed O&M includes allowance for sustaining capital.  

The project requires bulk transmission upgrades, including a series capacitor on the 5L76/79 lines and a RAS (Remedial Action 
Scheme) or new 500 kV transmission between Revelstoke and Mica. The cost of the bulk transmission upgrade is not included in the 
direct capital cost of the project.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Annual Firm Energy  (GWh/year) 26

Average Annual Energy (GWh/year) 26
Installed Capacity  (MW) 500

Dependable Capacity (MW) 470

The 2004 IEP estimated Revelstoke 6 to have a dependable capacity of 460 MW. Updated information from Generation 
indicates a dependable capacity estimate of 480 MW.

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $308,657

Source: Cost updates were provided by the Project Director in the form of attached files to an email, dated 23 November 2007. 
Please refer to the Large Hydro Resource Option Summary Report for more details.

Variable Operating And Maintenance Cost  ($/MWh) $0.0
Fixed Operating And Maintenance Cost  ($1000s/year) $1,000.0

Project Life  (Years) 50
Project Lead Time  (Years) 6

Fixed Taxes and Grants-in-Lieu ($1000s) $281

Water Rentals - Installed Capacity ($1000s) $1,840
Water Rentals - Average Annual Energy ($1000s) $161

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Capacity values.

Variable Taxes ($1000s)

For detailed UCC calculation please go to Appendix F-1.
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh)

There will be some footprint impact on previously disturbed ground during construction. After completion of construction there 
will be no footprint impact as the project is within the existing facilities footprint.

0 0 0 0 0 0
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria Yes

Aquatic Habitat (Hectares)
0 0

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 260
Permanent Jobs Created  (Full time equivalents) 0
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Revelstoke New Unit 6
Selkirk AreaHydro - Resource Smart Region:Resource Category:

PROJECT:
Level of Study: Feasibility

UNCERTAINTY
Development Uncertainty Low

Projects of this size and type have recently been developed by BC Hydro. The technology and approval process is well 
understood.

Price Uncertainty Medium
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Resource Smart Bundle
AllHydro - Resource Smart Region:Resource Category:

PROJECT:
Level of Study: Varies

Various Resource Smart opportunities exist on the BC Hydro system. The Resource Smart Bundle of opportunities only consist of 
expansion projects: Duncan Dam New Generation - 103 GWh/yr (30 MW added); Kootenay Canal-Grohman Narrows - 28 GWh/yr (0 
MW added); Strathcona Additional Unit - 0 GWh/yr (30 MW added); Ashe River Additional Unit - 30 GWh/yr (9 MW added); 
Puntledge Additional Unit - 18.2 GWh/yr (10 MW added); Lajoie Additional Unit - 80 GWh/yr (30 MW added). Since this bundle 
comprises expansion projects, they are not driven by maintenance requirements and, therefore, do not have a planned date for 
implementation.

PROJECT DESCRIPTION

These projects have not been evaluated in detail and the cost estimates do not include social and environmental mitigation costs.

Resource Smart projects need to be less than the cost of new supply in order to proceed.

No detailed financial, technical, and social development information is available for these projects, but the information will be 
developed as the projects are initiated.

TECHNICAL INFORMATION

Annual Firm Energy  (GWh/year) 259.2

Average Annual Energy (GWh/year) 259.2
Installed Capacity  (MW) 109

Dependable Capacity (MW) 109

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $271,879

Variable Operating And Maintenance Cost  ($/MWh)
Fixed Operating And Maintenance Cost  ($1000s/year) $3,538.0

Unit Energy Cost   ($/MWh) $83
Project Life  (Years) 50
Project Lead Time  (Years)

Fixed Taxes and Grants-in-Lieu ($1000s)

Water Rentals - Installed Capacity ($1000s) $401
Water Rentals - Average Annual Energy ($1000s) $1,606

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s)

UEC Based on Average Annual Energy:

     Fixed Operations ($/MWh)

 Investment Cost (Annualized Capital) (k$/yr)
     Fixed Investment ($/MWh)

 Fuel Cost ($/MWh)
     Variable Operations ($/MWh)

Unit Energy Cost ($/MWh) * 83

     6.00%

103

8.00%

Note: The detail of the Unit Energy Cost (UEC) calculated using discounted cashflow method is not shown.

SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh)

Projects occur within existing footprint of generating stations.

SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 
(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria Yes

Aquatic Habitat (Hectares)
0 0

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)
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Resource Smart Bundle
AllHydro - Resource Smart Region:Resource Category:

PROJECT:
Level of Study: Varies

UNCERTAINTY
Development Uncertainty High

Price Uncertainty High
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Peace River Site C
Peace RiverLarge Hydro Region:Resource Category:

PROJECT:
Level of Study: Feasibility

Site C is a proposed hydroelectric generating station located on the Peace River approximately 7 km southwest of Fort St. John. The 
project, as currently proposed, includes an earthfill dam across the river with a spillway, power intake structure, powerhouse and 
switchgear facilities on the river’s right bank. 

The current design has the powerhouse containing six units with a total rated dependable capacity of 900 MW, which would supply 
approximately 4,600 GWh per year to B.C Hydro's system. The project would include two new 500 kV transmission lines to the 
existing Peace Canyon switchyard.

PROJECT DESCRIPTION

BC Hydro currently owns a significant portion, but not all, of the lands required for development of Site C. A local land manager 
administers the lease of these properties to allow economic use of the properties in the interim. The project was reviewed and 
approved subject to demonstration of need by the BCUC in the early 1980's. Due to reduction in the BC Hydro’s load forecast, the 
project was put on hold shortly after the BCUC review.

TECHNICAL INFORMATION

Annual Firm Energy  (GWh/year) 4000

Average Annual Energy (GWh/year) 4600
Installed Capacity  (MW) 912

Dependable Capacity (MW) 900

It is assumed that the capacity provided by large hydro electric projects with storage is 100% dependable for meeting winter 
peak.

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $3,315,000

In October 2001, BC Hydro Engineering completed a review of the capital costs for the Site C Project in 2001$. These capital 
costs have been updated several times since then for inflation and other cost adjustments, most recently in May 2007. The 
capital cost summary presented in this datasheet reflects the May 2007 costs expressed in 2008$. The total direct capital cost 
estimate of $3,013,000,000 includes the Site C generating station, Peace Canyon switchyard upgrade, and transmission lines 
from Site C to the Peace Canyon switchyard. The total capital cost estimate can be broken down as follows: Preliminary Phase 
Costs $96,468,000, Construction Insurance, Land and Rights $64,252,000, Reservoir Access and Clearing $141,147,000, 
Construction Management $261,629,000, Dam Construction $1,144,285,000, Construction – Civil Works $222,524,000, 
Construction – Mechanical and Electrical Works $394,334,000, Construction Services $65,125,000, Transmission to Peace 
Canyon $99,278,000, Mitigation and Compensation $106,592,000 and Contingency $417,469,000. In addition, BC Hydro 
includes a risk reserve to cover unforeseen changes to scope. The base case assumes a risk  reserve of $301,543,000 
($450,000,000 in nominal dollars).

Some components of the Site C configuration are at a more advanced stage of design than others. The design is generally 
at/or beyond feasibility level with some areas at advanced preliminary level. 

BC Hydro Generation completed a review of Operating and Maintenance (O&M) costs for the Site C Project. The $4,300,000 
per annum value in 2008$ also includes an estimate of incremental General and Administration (G&A) costs. 

No significant amounts of sustaining capital will be required until 10+ years after Site C has been in service. 

Fixed Taxes and Grants-in-Lieu of $1,997,000 per year in real $ is a combination of two items: grants-in-lieu based on the 900 
MW capacity with a rate of $561.2 per MW and school taxes on the switchyard and transmission components of Site C 
calculated as 1.5% of the assessed value for those components. 

Variable Operating And Maintenance Cost  ($/MWh) $0

Fixed Operating And Maintenance Cost  ($1000s/year) $4,300

Unit Energy Cost   ($/MWh) $67
Project Life  (Years) * 70
Project Lead Time  (Years) 12

Fixed Taxes and Grants-in-Lieu ($1000s) $1,997

Water Rentals - Capacity ($1000s) $3,531
Water Rentals - Energy ($1000s) $24,971

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) $0

Sustaining Capital ($1000s/year) $5,325

* The 70 year project life was selected as a valuation period as per the Site C Stage 1 Report. The actual life of the Site C civil works is 
expected to be 100 years.
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Peace River Site C
Peace RiverLarge Hydro Region:Resource Category:

PROJECT:
Level of Study: Feasibility

The project schedule has been divided into several phases based on an in-service date of late 2019 for power generation at 
the first two units. The development phase (consisting of approvals, stakeholder consultations and vendor negotiations) is 
expected to be complete in fiscal 2012 and the implementation phase (commencement of construction) is estimated to extend 
from fiscal 2012 into fiscal 2019, when the first three units will become operational. The remaining three units are expected to 
come on-line in fiscal 2020.

The unit energy cost calculations in this datasheet ($48/MWh at 4%, $67/MWh at 6%, and $89/MWh at 8% real discount rate) 
conservatively assume that generation does not occur at Site C until construction on the first two units is complete in fiscal 
2019/2020.

UEC Based on Average Annual Energy:

     Fixed Operations ($/MWh)

 Investment Cost (Annualized Capital) (k$/yr)
     Fixed Investment ($/MWh)

     Variable Operations ($/MWh)
Unit Energy Cost ($/MWh) * 48

     4.00%

67

6.00%

Note:   
   The detail of the Unit Energy Cost (UEC) calculated using discounted cashflow method is not shown. 
Please refer to Site C Feasibility Review: Stage 1 Completion Report Chapter 5 Interim Project Cost 
Estimates for more information.

89

8.00%
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Peace River Site C
Peace RiverLarge Hydro Region:Resource Category:

PROJECT:
Level of Study: Feasibility

SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 15-30

The May 1983 BCUC report regarding the Site C Project recognized that significant impacts would result from the development 
of Site C. The information on environmental impacts was taken from reports compiled during the period of 1978-1980 and was 
expanded and updated between 1989-1991. Current information would be required for analysis of the potential impacts of this 
project if it were to proceed. Should the provincial government decide to continue with Site C, the project would be subject to 
provincial and federal regulatory review including comprehensive environmental assessment and permitting processes.

During Project Definition consultation, BC Hydro is looking at ways to avoid, minimize or mitigate against these and other 
project impacts:
  • Environment. Effects on the environment include flooding and water flow impacts of fish, wildlife and agricultural land, local 
air quality impacts and construction impacts. 
  • First Nations. Site C would impact traditional lands of First Nations, including cultural, heritage and land use. 
  • Social. Site C would require the relocation of some sections of Highway 29, and some buildings would need to be moved 
above the reservoir safeline. It would also require the relocation of some families. 
  • Construction. Construction of Site C would require a large number of workers for the construction phase, resulting in 
demand for housing and services. It would also result in noise, traffic, temporary construction facilities, and access roads. 
  • Land. Development of Site C would create a reservoir, flooding portions of the Peace River valley between the Peace 
Canyon Dam and the confluence of the Peace and Moberly rivers, as well as in the lower reaches of the Moberly and Halfway 
rivers. 
  • Recreation. Recreation opportunities along the inundated reach of the Peace River caused by the Site C reservoir and on 
the existing islands within that reach of the river would change from the current river focused opportunities to become more 
lake/reservoir focused.

0 0 0 0 0 0
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria Yes

Aquatic Habitat (Hectares)
5340 559 142 0 6041

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

365.85 10.06 5 5470.18 481.9
Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class

(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 7650
Permanent Jobs Created  (Full time equivalents) 25
The construction phase of the Peace River Site C Project will require approximately 7,500 person-years of employment over 
the seven year construction period. It is expected that the Peace River Site C generating plant will be operated remotely but 
that 25 new operations and maintenance jobs will be created. 

Some decreases in local resource related economic activity might also occur as a result of the Site C Project development. 
This will occur due to the loss of approximately 4,000 ha (Industrial Forestry Service Ltd. 1991) of merchantable timber with a 
corresponding loss equal to approximately one weeks worth of timber supply for an average sawmill in the region. All 
merchantable timber will be harvested prior filling the proposed reservoir in order to minimize the short-term influence on the 
local economic activity. Some agricultural land in the area will also be impacted due to the inundation caused by creating the 
proposed reservoir.

UNCERTAINTY
Development Uncertainty Medium

This project is technically sound with a significant amount of investigation and design already completed. Project impacts 
would need to be investigated and justified appropriately. The project lead time, which is discussed under financial information, 
contains uncertainty.

Price Uncertainty Medium
Detailed cost estimates have been prepared at a preliminary design level.

REFERENCES
BC Hydro 1995 Integrated Electricity Plan, Appendix E, ISSN 1180-2561, October 1995.
Peace River Site C Development, Estimate Update 2002. BC Hydro Report No. PSE421.
Site C Feasibility Review: Stage 1 Completion Report, December 2007
Woodley M., Project Summaries, BC Hydro inter-office memo, File # 527.1.17, July 1987.
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Waneta Expansion
Selkirk AreaLarge Hydro Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

The Waneta Expansion project will place a second powerhouse at Waneta Dam on the Pend d’Oreille River south of Trail, British 
Columbia. Water will be conveyed through two large diameter tunnels from the Waneta forebay into a two unit powerhouse to be built 
“in the dry” on the right bank of the Pend d’Oreille River between Waneta Dam and Highway 22A. Output from the units will be 
stepped-up to 230 kV at the powerhouse and delivered to BC Hydro’s Selkirk Substation through a new 10 km transmission line.

The project proponent is the Columbia Power Corporation (CPC).

PROJECT DESCRIPTION

TECHNICAL INFORMATION *

Annual Firm Energy  (GWh/year)

Average Annual Energy (GWh/year)
Installed Capacity  (MW)

Dependable Capacity (MW)

* Information not shown due to confidentiality request.
FINANCIAL INFORMATION (in Fiscal 2008$) *

Direct Capital Cost  ($1000s)

Variable Operating And Maintenance Cost  ($/MWh)
Fixed Operating And Maintenance Cost  ($1000s/year)

Unit Energy Cost   ($/MWh)
Project Life  (Years)
Project Lead Time  (Years)

Fixed Taxes and Grants-in-Lieu ($1000s)

Water Rentals - Installed Capacity ($1000s)
Water Rentals - Average Annual Energy ($1000s)

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s)

* Information not shown due to confidentiality request.

UEC Based on Average Annual Energy:

     Fixed Operations ($/MWh)

 Investment Cost (Annualized Capital) (k$/yr)
     Fixed Investment ($/MWh)

 Fuel Cost ($/MWh)
     Variable Operations ($/MWh)

Unit Energy Cost ($/MWh)

     6% 8%

SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh)

SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 
(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria Yes

Aquatic Habitat (Hectares)
0 0

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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Waneta Expansion
Selkirk AreaLarge Hydro Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY
Development Uncertainty

Price Uncertainty
The estimate has been updated using indices. A detailed design has not been completed.

REFERENCES
The project description is taken from the CPC website: http://www.columbiapower.org/projects/wanetaexpansion.asp (6 May 
2008).
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Pumped Storage Opportunities for Vancouver Island
Vancouver IslandPumped Storage Region:Resource Category:

PROJECT:
Level of Study: Conceptual

The Vancouver Island pumped storage option was developed to address the transmission capacity constraints to the Island. In 2001, 
BC Hydro commissioned a study to identify sites that would provide 200MW of capacity with the least amount of environmental 
impact. The study was based on 43 pumped storage sites that BC Hydro had identified in 1977. The results of the 2001 study are the 
following three sites that aggregate to comprise this resource option: Shawnigan Lake - 200 MW, Comox Lake - 200 MW and 
Strathcona - 100 MW. Please see the references below for the studies mentioned.

Pumped storage is a capacity project that uses electricity from the grid during off-peak hours to pump water from a lower elevation 
reservoir to a higher elevation reservoir. The stored water is then released during peak demand periods and used to turn a turbine 
generator before returning to the lower reservoir. Hence, a pumped storage facility is a net energy consumer with a 70-75% roundtrip 
efficiency (10hrs of generating per 14hrs of pumping per day). The efficiency losses are attributed to equipment efficiencies and 
hydraulic losses during the pumping and generating cycles.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year)

Average Annual Energy (GWh/year) N/A
Installed Capacity  (MW) 500

Dependable Capacity (MW) 500

70

The following assumptions were made to arrive at the above technical figures: 100% dependable for meeting winter peak 
requirements, which equates to a 5% dispatch rate (same dispatch assumption to a single cycle gas turbine).

Roundtrip Efficiency (%)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $835,886

Assumptions made for the calculation of unit capacity costs and lake fluctuations are included in the references. The variable 
operating and maintenance cost has not been determined at this time, but is likely to be derived from the price spread between 
low load hour and high load hour firm index prices. Currently, the average price spread over the course of a year is 14% based 
on Appendix 4 of the BC Hydro Standard Form Electricity Purchase Agreement, Standing Offer Program, Issued: April 11, 
2008.

Variable Operating And Maintenance Cost  ($/MWh) TBD
Fixed Operating And Maintenance Cost  ($1000s/year) $8,128.5

Project Life  (Years) 70
Project Lead Time  (Years) 6

Fixed Taxes and Grants-in-Lieu ($1000s)

Water Rentals - Installed Capacity ($1000s) $1,840
Water Rentals - Average Annual Energy ($1000s) N/A

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Capacity values.

Variable Taxes ($1000s) N/A

For detailed UCC calculation please go to Appendix F-1.
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh)

SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 
(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria Yes

Aquatic Habitat (Hectares) Unknown
0 0

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents) 28
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Pumped Storage Opportunities for Vancouver Island
Vancouver IslandPumped Storage Region:Resource Category:

PROJECT:
Level of Study: Conceptual

UNCERTAINTY
Development Uncertainty High

Pumped storage does not exist in the province and would require regulatory adjustments to address a pumped storage project.

Price Uncertainty High
The estimates for the Vancouver Island sites do not reflect current design practices, and  the current business and regulatory 
environment.

REFERENCES
BC Hydro 1995 Integrated Electricity Plan, Appendix E, ISSN 1180-2561, October 1995.
BC Hydro, Green Energy Study for British Columbia - Phase 1: Vancouver Island, September 2001, Report No PSE379.
Klohn Crippen, Review of Pumped Storage and Sites and Tidal Barrage Development, Vancouver Island, Report No. KC-150 
(PP1321), February 2001.
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Pumped Storage Opportunities for Lower Mainland
Lower MainlandPumped Storage Region:Resource Category:

PROJECT:
Level of Study: Conceptual

The following is representative of a generic pumped storage project situated in the Lower Mainland. The technical and financial 
details below are based on information provided by independent power producers with potential pumped storage sites in the Lower 
Mainland.

Pumped storage is a capacity project that uses electricity from the grid during off-peak hours to pump water from a lower elevation 
reservoir to a higher elevation reservoir. The stored water is then released during peak demand periods and used to turn a turbine 
generator before returning to the lower reservoir. Hence, a pumped storage facility is a net energy consumer with a 70-75% roundtrip 
efficiency (10hrs of generating per 14hrs of pumping per day). The efficiency losses are attributed to equipment efficiencies and 
hydraulic losses during the pumping and generating cycles.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year)

Average Annual Energy (GWh/year) N/A
Installed Capacity  (MW) 1000

Dependable Capacity (MW) 1000

70

The following assumptions were made to arrive at the above technical figures: 100% dependable for meeting winter peak 
requirements, which equates to a 5% dispatch rate (same dispatch assumption to a single cycle gas turbine).

Roundtrip Efficiency (%)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $1,000,000 – 1,500,000

The variable operating and maintenance cost has not been determined at this time, but is likely to be derived from the price 
spread between low load hour and high load hour firm index prices. Currently, the average price spread over the course of a 
year is 14% based on Appendix 4 of the BC Hydro Standard Form Electricity Purchase Agreement, Standing Offer Program, 
Issued: April 11, 2008.

Variable Operating And Maintenance Cost  ($/MWh) TBD
Fixed Operating And Maintenance Cost  ($1000s/year) $6,000-9,000

Project Life  (Years) 70
Project Lead Time  (Years) 6

Fixed Taxes and Grants-in-Lieu ($1000s) $12,000

Water Rentals - Installed Capacity ($1000s) $3,680
Water Rentals - Average Annual Energy ($1000s) N/A

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Capacity values.

Variable Taxes ($1000s) N/A

For detailed UCC calculation please go to Appendix F-1.
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh)

SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 
(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria Yes

Aquatic Habitat (Hectares) Unknown
0 0

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 2500
Permanent Jobs Created  (Full time equivalents) 11-22
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Pumped Storage Opportunities for Lower Mainland
Lower MainlandPumped Storage Region:Resource Category:

PROJECT:
Level of Study: Conceptual

UNCERTAINTY
Development Uncertainty High

Pumped storage does not exist in the province and would require further study to understand its potential value to the system. 
A pumped storage installation would also require regulatory adjustments such as water rentals.

Price Uncertainty High
The estimates for the generic Lower Mainland pumped storage project reflects a compilation of projects at the conceptual 
stage.

REFERENCES
The information contained in this project description is a based on project information provided by IPPs for the 2008 LTAP – 
Resource Options Update.
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Greenfield Combined Cycle Gas Turbine – 50 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project describes a generic greenfield combined cycle power station located in Kelly Lake/Nicola region. The project consists of 
an LM6000 1x1x1 Combined Cycle Gas Turbine (CCGT) configuration with nominal net output of 50 MW. Combined cycle gas-fired 
generation involves using the exhaust heat from a natural gas-fired turbine generator to produce steam for use in a steam turbine 
generator.

The project consists of the following major equipment:
• One natural gas fuelled General Electric LM6000PD packaged gas turbine generator set with low dry emissions technology (DLN).
• One unfired heat recovery steam generator (HRSG) with three pressure stages and a condensate heater equipped with an SCR to 
achieve NOx emissions not exceeding 3.5 ppm and with space for future retrofit of a CO catalyst.
• One 15 MW (nominal) condensing steam turbine generator set.
• Associated auxiliary systems including cooling towers, water treatment plant and distributed control system (DCS).

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 392

Average Annual Energy (GWh/year) 391
Installed Capacity  (MW) 50

Dependable Capacity (MW) 49

7580

This technical information assumes that the site is located at an elevation of 600 m and output is based on an ambient 
temperature of 15˚ C. The installed capacity provided is net of auxiliary plant losses. Dependable capacity is 98% of this net 
capacity to account for 2% output degradation over the project life. Availability is assumed to be 91.3% or 8,000 hours per 
year. Dependable capacity and firm energy estimates were based on the assumption that a firm fuel contract (commodity and 
transportation) would be available.

The heat rate estimate is expressed in terms of the higher heating value (HHV) for natural gas which is the basis for natural 
gas purchases. Over time there will be degradation in the “clean and new” heat rate on the order of 1% to 3% depending on 
the location of the unit, the maintenance schedule and time between turbine overhauls. The above estimate assumes the clean 
and new heat rate adjusted for 1% average degradation over the project life.

Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $140,000

The capital cost is an “all-in” estimate that includes an allowance of $5.6 million for all permitting and infrastructure connection 
costs (e.g., transmission, gas, water supply and effluent). The capital costs also include an allowance for Selective Catalytic 
Reduction (SCR) equipment which will reduce the plant’s NOx emissions by up to 90%. 

Fixed operations and maintenance (O&M) cost estimates were based on data published by General Electric. Variable O&M 
costs are for the power plant only and do not include any allowance for costs associated with fuel (transport or commodity). 
Fuel transportation costs or gas tolls are assumed to be included in the cost of gas.

Unit energy costs are estimated using the annual firm energy.

Project lead time has been estimated at three years but permitting lead time may take longer depending on site-specific issues.

Variable Operating And Maintenance Cost  ($/MWh) $6.4
Fixed Operating And Maintenance Cost  ($1000s/year) $3,200.0

Unit Energy Cost   ($/MWh) $131
Project Life  (Years) 25
Project Lead Time  (Years) 3

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

Option Page: 1 of 2Database Page: 1 of 37Printed: 2009-02-24

APPENDIX F1 to BC Hydro's 2008 LTAP

Page 55 of 216 
[Revision 1 - February 27, 2009]



 

APPENDIX F1 to BC Hydro's 2008 LTAP

Page 56 of 216 
[Revision 1 - February 27, 2009]



Greenfield Combined Cycle Gas Turbine – 50 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 8

 Investment Cost (Annualized Capital) (k$/yr) 11622
     Fixed Investment ($/MWh) 30

 Fuel Cost ($/MWh) * 87
     Variable Operations ($/MWh) 6

Unit Energy Cost ($/MWh) 131

     6%

8

14192
36

85
6

136

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 390

The greenhouse gas and local air emission factors are from AMEC estimates, and represent typical values for this type of 
resource option. Local air emissions data were estimated with a low heating value heat rate. Small quantities of ammonia 
associated with the use of selective catalytic reduction (SCR) technology are also emitted. Ammonia emission is usually 
regulated to a concentration of 7 mg/m3.

Carbon Monoxide (CO) emissions are stated for a project without a catalyst (with a catalyst installed, CO emissions would be 
reduced to 0.02 metric tonnes/GWh.

Opacity, which is a measure of the visible plume of emission gasses exhausted by the facility, is usually regulated to an opacity 
measure of less than 10%.

Land Impacts represent the estimated footprint for a generic gas plants located in the vicinity of infrastructure interconnection 
points. Land use impacted was assumed to be Wildlife – Forest for the entire 26.85 ha impacted area.

0.003 0.04 0.2 0.06 0.02 Unknown 0
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares) 0.28
13.00 12.5 0.1 1.25 26.85

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

0 0 0 26.85 0 0
Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class

(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 120
Permanent Jobs Created  (Full time equivalents) 20
Construction period is 15 months. Employment estimates were provided by SNC Lavalin Inc.; Thermal Power Division

UNCERTAINTY
Development Uncertainty Medium

Social and environment approval of small natural gas projects is dependent to some extent on site location. Based on recent 
regulatory and public acceptance experience, the approval uncertainty of a fossil fuel plant of this size is judged to be of 
medium difficulty.

Price Uncertainty Low
No site specific studies have been conducted; however, the capital cost for CCGT turbines is well established. Therefore, price 
uncertainty is relatively low, but is subject to exchange rate fluctuations and market conditions. The price uncertainty rating is 
based on the capital cost and does not include uncertainty in gas prices.

REFERENCES
AMEC, E&C Services Limited (D. McCann), Document entitled: Thermal Power Plant Performance, Emissions and Costs 
Review, November 2003.
AMEC, Natural Gas-Fired Combustion Turbine Power Plant Costs and Performance Update Report, February 2008.
Bantrel Inc., Greenfield Combined Cycle Gas Turbine Feasibility Study - Phase II Technology Assessment, April 2001.
General Electric, GE Performance Data for Simple Cycle and Combined Cycle Gas Turbines, October 2000.
SNC LAVALIN Inc., Thermal Power Division (R. Wesley), Document entitled: Comments on BC Hydro RO-DAT Report, 
November 19, 2003.
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Greenfield Combined Cycle Gas Turbine – 250 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project describes a generic greenfield combined cycle power station located in Kelly Lake/Nicola region. The project consists of 
an F Class 1x1x1 Combined Cycle Gas Turbine (CCGT) configuration with nominal net output of 250 MW. Combined cycle generation 
involves recovery of exhaust heat from a natural gas-fired turbine generator to produce steam for use in a steam turbine generator.

The project consists of the following major equipment:
• One natural gas fuelled General Electric PG7241FA packaged gas turbine generator set with dry low NOx emissions technology 
(DLN).
• One unfired heat recovery steam generator (HRSG) with three pressure stages and condensate heater equipped with an SCR to 
achieve NOx emissions not exceeding 3.5 ppm and with space for future retrofit of a CO catalyst.
• One 100 MW (nominal) reheat condensing steam turbine generator set.
• Associated auxiliary systems including cooling towers, water treatment plant and distributed control system (DCS).

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 1887

Average Annual Energy (GWh/year) 1887
Installed Capacity  (MW) 243

Dependable Capacity (MW) 236

7350

This technical information assumes that the site is located at an elevation of 600 m and output is based on an ambient 
temperature of 15˚ C. The installed capacity provided is net of auxiliary plant losses. Dependable capacity is 97% of this net 
capacity to account for 3% average degradation over the project life. Availability is assumed to be 91.3% or 8,000 hours per 
year. Dependable capacity and firm energy estimates were based on the assumption that a firm fuel contract (transportation 
and commodity) would be available.

The heat rate estimate is expressed in terms of the higher heating value (HHV) for natural gas which is the basis for natural 
gas purchases.  Over time there will be degradation in the “clean and new” heat rate of the order of 1% to 3% depending on 
the location of the unit, the maintenance schedule and time between turbine overhauls. The above estimate assumes the clean 
and new value adjusted for 1.5% average degradation over the project life.

Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $320,000

The capital cost is an “all-in” estimate that includes an allowance of $9.2 million for all permitting and infrastructure connection 
costs (e.g., transmission, gas, water supply and effluent). The capital costs also include an allowance for Selective Catalytic 
Reduction (SCR) equipment which will reduce the plant’s NOx emissions by up to 90%.

Fixed operation and maintenance (O&M) cost estimates were based on updated information provided by AMEC. Variable O&M 
costs are for the power plant only and do not include any allowance for costs associated with fuel (transport or commodity). 
Fuel transportation costs or gas tolls are assumed to be included in the cost of gas.

Unit energy costs are estimated using the annual firm energy.

Project lead time has been estimated at three years but permitting lead time may take longer depending on site-specific issues.

Variable Operating And Maintenance Cost  ($/MWh) $4.6
Fixed Operating And Maintenance Cost  ($1000s/year) $3,200.0

Unit Energy Cost   ($/MWh) $105
Project Life  (Years) 25
Project Lead Time  (Years) 3

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0
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Greenfield Combined Cycle Gas Turbine – 250 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 2

 Investment Cost (Annualized Capital) (k$/yr) 26565
     Fixed Investment ($/MWh) 14

 Fuel Cost ($/MWh) * 84
     Variable Operations ($/MWh) 5

Unit Energy Cost ($/MWh) 105

     6%

2

32439
17

82
5

106

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 365

The greenhouse gas factor and local air emission factors are from AMEC estimates, and represent typical values for this type 
of resource option. Local air emissions data were estimated with a low heating value heat rate. Small quantities of ammonia 
associated with the use of selective catalytic reduction (SCR) technology are also emitted. Ammonia emission is usually 
regulated to a concentration of 7 mg/m3 in the flue gas discharge.

Opacity, which is a measure of the visible plume of emission gasses exhausted by the facility, is usually regulated to an opacity 
measure of less than 10%.

Land Impacts represent the estimated footprint for a generic gas plants located in the vicinity of infrastructure interconnection 
points. Land use impacted was assumed to be Wildlife – Forest for the entire 41.85 ha impacted area.

0.004 0.05 0.06 0.01 0.03 Unknown 0
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares) 0.28
28.00 12.5 0.1 1.25 41.85

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

0 0 0 41.85 0 0
Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class

(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 400
Permanent Jobs Created  (Full time equivalents) 40
Construction period is 20 months. Employment estimates were provided by SNC Lavalin Inc., Thermal Power Division.

UNCERTAINTY
Development Uncertainty Medium

Social and environmental approval of large natural gas projects can depend on site location. Sites located away from 
populations are estimated as having medium development risk. Based on recent regulatory and public acceptance experience, 
the development risk for other sites could be high.

Price Uncertainty Low
No site specific studies have been conducted; however, the capital cost for CCGT turbines is well established. Therefore, price 
uncertainty is judged to be low, but would be subject to some variation with exchange rates and market conditions. The price 
uncertainty rating is based on the capital cost and does not include uncertainty in gas prices.

REFERENCES
AMEC, E&C Services Limited (D. McCann), Document entitled: Thermal Power Plant Performance, Emissions and Costs 
Review, November 2003.
AMEC, Natural Gas-Fired Combustion Turbine Power Plant Costs and Performance Update Report, February 2008.
Bantrel Inc., Greenfield Combined Cycle Gas Turbine Feasibility Study - Phase II Technology Assessment, April 2001.
General Electric, GE 7FA Operations and Maintenance Data, Turbomachinery May/June, 1997.
General Electric, GE Performance Data for Simple Cycle and Combined Cycle Gas Turbines, October 2000.
SNC LAVALIN Inc., Thermal Power Division (R. Wesley), Document entitled: Comments on BC Hydro RO-DAT Report, 
November 19, 2003.
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Greenfield Combined Cycle Gas Turbine – 500 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project describes a generic greenfield combined cycle power station located in Kelly Lake/Nicola region. The project consists of 
an F Class 2x2x1 Combined Cycle Gas Turbine (CCGT) configuration with nominal net output of 500 MW. Combined cycle generation 
includes recovery of exhaust heat from a natural gas-fired turbine generator to produce steam for use in a steam turbine generator.

The project consists of the following major equipment:
• Two natural gas fuelled General Electric PG7241FA packaged gas turbine generator sets with dry low NOx emissions technology 
(DLN).
• Two unfired heat recovery steam generator (HRSG) with three pressure stages and condensate heater equipped with an SCR to 
achieve a 3.5 ppm NOx emission guarantee and with space for future retrofit of a CO catalyst.
• One 200 MW (nominal) reheat condensing steam turbine generator set.
• Associated auxiliary systems including cooling towers, water treatment plant and distributed control system (DCS).

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 3833

Average Annual Energy (GWh/year) 3833
Installed Capacity  (MW) 494

Dependable Capacity (MW) 479

7362

This technical information assumes that the site is located at an elevation of 600 m and output is based on an ambient 
temperature of 15˚ C. The installed capacity provided is net of auxiliary plant losses. Dependable capacity is 97% of this net 
capacity to account for 3% average degradation over the project life. Availability is assumed to be 91.3% or 8,000 hours per 
year. Dependable capacity and firm energy estimates were based on the assumption that a firm fuel contract (transportation 
and commodity) would be available.

The heat rate estimate is expressed in terms of the higher heating value (HHV) for natural gas which is the basis for natural 
gas purchases. Over time there will be degradation in the “clean and new” heat rate of the order of 1% to 3% depending on the 
location of the unit, the maintenance schedule and time between turbine overhauls. The above estimate assumes the clean 
and new value adjusted for 1.5% average degradation over the project life.

Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $540,000

The capital cost is an “all-in” cost that includes an allowance of $10.4 million for all permitting and infrastructure connection 
costs (e.g., transmission, gas, water supply and effluent). The capital costs also include allowance for Selective Catalytic 
Reduction (SCR) equipment which will reduce the plant’s NOx emissions by up to 90%.

Fixed operation and maintenance (O&M) cost estimates were based on updated information provided by AMEC. Variable O&M 
costs are for the power plant only and do not include any allowance for costs associated with fuel (transport or commodity). 
Fuel transportation costs or gas tolls are assumed to be included in the cost of gas.

Unit energy costs are estimated using the annual firm energy.

Project lead time has been estimated at three years but permitting lead time may take longer in some areas.

Variable Operating And Maintenance Cost  ($/MWh) $4.3
Fixed Operating And Maintenance Cost  ($1000s/year) $3,400.0

Unit Energy Cost   ($/MWh) $101
Project Life  (Years) 25
Project Lead Time  (Years) 3

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0
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Greenfield Combined Cycle Gas Turbine – 500 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 1

 Investment Cost (Annualized Capital) (k$/yr) 44828
     Fixed Investment ($/MWh) 12

 Fuel Cost ($/MWh) * 84
     Variable Operations ($/MWh) 4

Unit Energy Cost ($/MWh) 101

     6%

1

54741
14

83
4

102

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 365

The greenhouse gas factor and local air emission factors are from AMEC estimates, and represent typical values for this type 
of resource option. Local air emissions data were estimated with a low heating value heat rate. Small quantities of ammonia 
associated with the use of selective catalytic reduction (SCR) technology are also emitted. Ammonia emission is usually 
regulated to a concentration of 7 mg/m3 in the flue gas discharge.

Opacity, which is a measure of the visible plume of emission gasses exhausted by the facility, is usually regulated to an opacity 
measure of less than 10%.

Land Impacts represent the estimated footprint for a generic gas plants located in the vicinity of infrastructure interconnection 
points. Land use impacted was assumed to be Wildlife – Forest for the entire 48.85 ha impacted area.

0.004 0.05 0.06 0.01 0.03 Unknown 0
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares) 0.28
35.00 12.5 0.1 1.25 48.85

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

0 0 0 48.85 0 0
Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class

(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 700
Permanent Jobs Created  (Full time equivalents) 50
Construction period is 26 months. Employment estimates were provided by SNC Lavalin Inc.; Thermal Power Division

UNCERTAINTY
Development Uncertainty Medium

Social and environmental approval of large natural gas projects can depend on site location. Sites located away from 
populations are estimated as having medium development risk. Based on recent regulatory and public acceptance experience, 
the development risk for other sites could be high.

Price Uncertainty Low
No site specific studies have been conducted; however, the capital cost for CCGT turbines is well established. Therefore, price 
uncertainty is judged to be low, but is subject to some variation with exchange rates and market conditions. The price 
uncertainty rating is based on the capital cost and does not include uncertainty in gas prices.

REFERENCES
AMEC, E&C Services Limited (D. McCann), Document entitled: Thermal Power Plant Performance, Emissions and Costs 
Review, November 2003.
AMEC, Natural Gas-Fired Combustion Turbine Power Plant Costs and Performance Update Report, February 2008.
Bantrel Inc., Greenfield Combined Cycle Gas Turbine Feasibility Study - Phase II Technology Assessment, April 2001.
General Electric, GE 7FA Operations and Maintenance Data, Turbomachinery May/June, 1997.
General Electric, GE Performance Data for Simple Cycle and Combined Cycle Gas Turbines, October 2000.
SNC LAVALIN Inc., Thermal Power Division (R. Wesley), Document entitled: Comments on BC Hydro RO-DAT Report, 
November 19, 2003.
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Simple Cycle Gas Turbine - 40 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Conceptual

This project describes a greenfield 40 MW (nominal) General Electric LM 6000 PD Simple Cycle Gas Turbine (SCGT). Plant designs 
such as this are most effective when run to meet the peak load, compared to a Combined Cycle Gas Turbine (CCGT) that would 
typically run constantly to meet base load energy requirements. This unit would be equipped with a dry low NOx (DLN) control system.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 268

Average Annual Energy (GWh/year) 16.7
Installed Capacity  (MW) 42.3

Dependable Capacity (MW) 38.2

9794

The capacity provided is net of auxiliary plant losses. Installed net capacity is 42.3 MW based on ISO conditions at sea level. 
Dependable capacity is adjusted for 2% degradation and for ambient conditions assuming 15˚ C and elevation = 600 m. For 
thermal peaking projects, it was assumed that the maximum annual dispatch was 80% in order to estimate a firm energy value 
for calculation of a representative unit energy cost. Expected operation, and hence average energy, is likely to be at 5% 
dispatch. Firm energy estimates were based on the assumption that a firm fuel contract would be available.

The heat rate estimate is expressed in terms of the higher heating value (HHV) for natural gas which is the basis for natural 
gas purchases. Over time there will be degradation in the “clean and new” heat rate of the order of 1% to 3% depending on the 
location of the unit, the maintenance schedule, and time between turbine overhauls. Consistent annual maintenance would 
limit the heat rate degradation to 1-2%. The above estimate of the average heat rate assumes the clean and new value 
adjusted by an average degradation of 1% over the project life.

Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $43,000

The plant is assumed to be a greenfield project located in the Kelly Lake/Nicola region. The capital cost is an “all-in” estimate 
including an allowance of $4 million for all permitting and infrastructure connection costs (e.g. transmission, gas, water supply 
and effluent). Fixed operation and maintenance costs assume unattended operation and remote supervision with periodic site 
inspection by operating staff. Variable operation and maintenance costs are for the power plant only and do not include fuel 
costs.

Unit energy costs for thermal resource options depend largely on the market price of fuel and plant usage, which varies over 
time. In order to provide a unit energy cost estimate for peaking, an 80% annual dispatch factor was assumed. Unit energy 
costs for thermal peaking plants tend to be high because dispatch is lower and heat rate is higher compared to base load 
combined cycle plants.

Variable Operating And Maintenance Cost  ($/MWh) $4.0
Fixed Operating And Maintenance Cost  ($1000s/year) $500.0

Unit Energy Cost   ($/MWh) $130
Project Life  (Years) 30
Project Lead Time  (Years) 2

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 2

 Investment Cost (Annualized Capital) (k$/yr) 3218
     Fixed Investment ($/MWh) 12

 Fuel Cost ($/MWh) * 112
     Variable Operations ($/MWh) 4

Unit Energy Cost ($/MWh) 130

     6%

2

3972
15

110
4

131

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
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Simple Cycle Gas Turbine - 40 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Conceptual

SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 500

Dry low NOx air emission controls guarantee NOx emissions of less than 25 ppm.

Opacity which is a measure of the visible plume of emission gasses exhausted by the facility is usually regulated to an opacity 
measure of less than 10%.

Land Impacts represent the estimated footprint for a generic gas plants located in the vicinity of infrastructure interconnection 
points. Land use impacted was assumed to be Wildlife – Forest for the entire 15.85 ha impacted area.

0.004 0.4 0.2 0.08 0.03 Unknown 0
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares) 0.28
2.00 12.5 0.1 1.25 15.85

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

0 0 0 15.85 0 0
Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class

(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 40
Permanent Jobs Created  (Full time equivalents) 10
Employment estimates were provided by SNC Lavalin Inc., Thermal Power Division and BC Hydro’s Fort Nelson Project

UNCERTAINTY
Development Uncertainty Medium

Social and environmental approval of small natural gas projects is dependent on site location and utilization rate. Based on 
recent regulatory and public acceptance experience the development uncertainty is judged to be low to medium.

Price Uncertainty Medium
No site specific studies have been conducted. However, this is a proven technology with a large number of similar projects in-
service in North America. Information from BC Hydro’s Fort Nelson facility and information received from BC Hydro’s 2004 
VICFT are also consistent with the information contained in the database.

REFERENCES
AMEC, Natural Gas-Fired Combustion Turbine Power Plant Costs and Performance Update Report, February 2008.
AMEC, Report 142194, "2004 Integrated Electricity Plan - General Thermal Review", January 2004.
Bantrel Inc., Greenfield Combined Cycle Gas Turbine Feasibility Study - Phase II Technology Assessment, April 2001.
General Electric Power Company, GE Power Systems Product and Service Guide, LM6000PD online datasheet at 
www.gepower.com, November 2007.
General Electric, GE Performance Data for Simple Cycle and Combined Cycle Gas Turbines, October 2000.
SNC LAVALIN Inc., Thermal Power Division (R. Wesley), Document entitled: Comments on BC Hydro RO-DAT Report, 
November 19, 2003.
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Simple Cycle Gas Turbine - 100 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Conceptual

This project describes a greenfield 100 MW (nominal) General Electric LM S100 Simple Cycle Gas Turbine (SCGT). Plant designs 
such as this are most effective when run to meet the peak load, compared to a Combined Cycle Gas Turbine (CCGT) that would 
typically run constantly to meet base load energy requirements. This unit would be equipped with a water injection system to achieve 
NOx emissions of 25 ppm.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 685

Average Annual Energy (GWh/year) 42.8
Installed Capacity  (MW) 103

Dependable Capacity (MW) 97.8

9208

The capacity provided is net of auxiliary plant losses. Installed net capacity is 103 MW based on ISO conditions at sea level. 
Dependable capacity is adjusted for 2% degradation and for ambient conditions assuming 15˚ C and elevation = 600 m. For 
thermal peaking projects, it was assumed that the maximum annual dispatch was 80% in order to estimate a firm energy value 
for calculation of a representative unit energy cost. Expected operation is likely to be at 5% annual dispatch. Firm energy 
estimates were based on the assumption that a firm fuel contract would be available.

The heat rate estimate is expressed in terms of the higher heating value (HHV) for natural gas which is the basis for natural 
gas purchases. Over time there will be degradation in the “clean and new” heat rate of the order of 1% to 3% depending in the 
location of the unit, the maintenance schedule and time between turbine overhauls. Consistent annual maintenance limits the 
heat rate degradation to 1-2%. The above estimate of the average heat rate assumes the clean and new value adjusted by an 
average degradation of 1% over the project life.

Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $70,000

The plant is assumed to be a greenfield project located in the Kelly Lake/Nicola region. The capital cost is an “all-in” estimate 
including and allowance of $5 million for all permitting and infrastructure connection costs (e.g. transmission, gas, water supply 
and effluent). Fixed operation and maintenance costs assume unattended operation and remote supervision with periodic site 
inspection by operating staff. Variable operation and maintenance costs are for the power plant only and do not include fuel 
costs.

Unit energy costs for thermal resource options depend largely on the market price of fuel and plant usage, which varies over 
time. In order to provide a unit energy cost estimate for peaking, an 80% annual dispatch factor was assumed. Unit energy 
costs for thermal peaking plants tend to be high because dispatch is lower and heat rate is higher compared to base load 
combined cycle plants.

Variable Operating And Maintenance Cost  ($/MWh) $4.2
Fixed Operating And Maintenance Cost  ($1000s/year) $700.0

Unit Energy Cost   ($/MWh) $118
Project Life  (Years) 30
Project Lead Time  (Years) 2

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 1

 Investment Cost (Annualized Capital) (k$/yr) 5238
     Fixed Investment ($/MWh) 8

 Fuel Cost ($/MWh) * 106
     Variable Operations ($/MWh) 4

Unit Energy Cost ($/MWh) 118

     6%

1

6467
9

103
4

118

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
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Simple Cycle Gas Turbine - 100 MW
Kelly LakeNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Conceptual

SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 470

Air emission controls include water injection for NOx control to guarantee NOx emissions of less than 25 ppm.

Opacity which is a measure of the visible plume of emission gasses exhausted by the facility is usually regulated to an opacity 
measure of less than 10%.

Land Impacts represent the estimated footprint for a generic gas plants located in the vicinity of infrastructure interconnection 
points. Land use impacted was assumed to be Wildlife – Forest for the entire 16.35 ha impacted area.

0.003 0.4 1.4 0.04 0.03 Unknown 0
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares) 0.28
2.50 12.5 0.1 1.25 16.35

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

0 0 0 16.35 0 0
Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class

(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 40
Permanent Jobs Created  (Full time equivalents) 10
Employment estimates were provided by SNC Lavalin Inc., Thermal Power Division and BC Hydro’s Fort Nelson Project

UNCERTAINTY
Development Uncertainty Medium

Social and environmental approval of small natural gas projects is dependent to some extent on site location and utilization 
rate. Based on recent regulatory and public acceptance experience the development uncertainty is judged to be low to medium.

Price Uncertainty Medium
No site specific studies have been conducted. However, this is a proven technology based on extension of GE’s proven 
LM6000 technology, and there are several similar projects in-service in North America.

REFERENCES
AMEC, Natural Gas-Fired Combustion Turbine Power Plant Costs and Performance Update Report, February 2008.
AMEC, Report 142194, "2004 Integrated Electricity Plan - General Thermal Review", January 2004.
Bantrel Inc., Greenfield Combined Cycle Gas Turbine Feasibility Study - Phase II Technology Assessment, April 2001.
General Electric Power Company, GE Power Systems Product and Service Guide, LM6000PD online datasheet at 
www.gepower.com, November 2007.
General Electric, GE Performance Data for Simple Cycle and Combined Cycle Gas Turbines, October 2000.
SNC LAVALIN Inc., Thermal Power Division (R. Wesley), Document entitled: Comments on BC Hydro RO-DAT Report, 
November 19, 2003.
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Small Gas Co-generation Projects
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Conceptual

Cogeneration is the simultaneous production of electrical and thermal energy from a single fuel. Cogeneration involves thermal power 
production and a steam/thermal host to use the excess heat produced from the generating process. Steam/thermal hosts for small-
scale gas cogeneration can include green houses, hospitals and other institutions such as universities. By using waste heat in a 
process that requires heating, the efficiency of cogeneration plants may be up to 90%, compared to 50% efficiency for CCGTs. A 
preliminary assessment indicates there may be up to 300 MW of these potential projects using small scale reciprocating engines or 
gas turbines in the Lower Mainland and Vancouver Island.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 2400

Average Annual Energy (GWh/year) 2400
Installed Capacity  (MW) 300

Dependable Capacity (MW) 300

4800

The 300 MW capacity is assumed to consist of 30 projects with 10 MW installations. Actual sizes of these projects will vary.

Heat rate for the purpose of electricity generation is 9,600 GJ/GWh. However, 80% of revenue generated from waste heat is 
assumed to be used to offset the cost of electricity generation. Therefore the equivalent net heat rate for the plant is 4800 
GJ/GWh.

Cogeneration plants are not as dispatchable as CCGTs as there may be times when it is not economic to run the plant for 
generating electricity but the plant must still be run for the steam requirement.

Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $540,000

The breakdown of Fixed OMA and Variable OMA is not available. Estimates of Variable OMA includes both the fixed and 
variable components. Included in the OMA is also $1/GJ of gas tolls assumed for projects located in Lower Mainland. Capital 
Cost was back calculated from the capital tariff provided by Willis Energy by assuming a 16 year contract life and a 80/20 
Debt/Equity structure.

Variable Operating And Maintenance Cost  ($/MWh) $30.0
Fixed Operating And Maintenance Cost  ($1000s/year) $0.0

Unit Energy Cost   ($/MWh) $104
Project Life  (Years) 25
Project Lead Time  (Years) 2

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 0

 Investment Cost (Annualized Capital) (k$/yr) 44828
     Fixed Investment ($/MWh) 19

 Fuel Cost ($/MWh) * 55
     Variable Operations ($/MWh) 30

Unit Energy Cost ($/MWh) 104

     6%

0

54741
23

54
30

107

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 240

0.0047 0.25 0.058 0.0041 0.0037 0.0037 0
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria Yes

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown
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Small Gas Co-generation Projects
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Conceptual

The emissions rates are based on a typical small natural gas cogeneration facility. Actual emissions of an individual project will 
vary depending on the project configuration. Emission rates are based on total usable output (electricity and heat). Emission 
rates based on electricity output only would be higher than the figures provided. Generally, the test for allowable emission rates 
is based on the cost per annual tonne of contaminant removed from the emissions. For larger units, the economy of scale can 
result in more restrictive emission limits.

With respect to NOx emission rate, selective catalytic reduction (SCR) is not assumed because of economy of scale. From 
permitting perspective, the allowable NOx emission rates for small gas turbines (e.g., less than 25 MW) are less restrictive than 
for larger units. For example, the provincial NOx emission objective for larger gas turbines of 17 mg/m3 @ 15% O2 is about 
20% of that for smaller gas turbines (80 mg/m3 @ 15% O2). For much larger units, such as the Duke Point project, NOx 
emission limits of less than 10 mg/m3 @15% O2 might be required. A further consideration for the use of SCR is the storage of 
ammonia on-site. If for example, the facility is near a school or hospital, a regulatory agency may accept higher NOx emissions 
to eliminate on-site ammonia storage. When SCR and ammonia injection are used, NOx plus ammonia can form ammonium 
nitrate. Particulate emissions can therefore increase with SCR use. Trade-offs therefore exist among economics, NOx, and 
particulate emissions.

The assumptions for small gas cogeneration projects in 2005 ROR represent the typical emission rates that would meet the 
permitting requirements in GVRD and BC. Source: Cirrus Consulting

The projects are small installations at existing facilities that are already interconnected and have road access. Therefore the 
project footprint is zero. Upstream “life-cycle” footprint of the gas productions is not included.

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 900
Permanent Jobs Created  (Full time equivalents) 90

UNCERTAINTY
Development Uncertainty Low

These projects have lower permitting risks than CCGT primarily because cogeneration is a clean resource and tends to have 
lower emissions and land impacts than a large scale thermal project. The projects are also small and would be installed on 
existing sites.

Price Uncertainty Low-Medium
Natural gas price represents the biggest price risk factor. These projects will likely not proceed without a tolling arrangement.

REFERENCES
Cirrus Consulting
Maxim Power Corp.
Willis Energy Services
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VI Combined Cycle Gas Turbine – 250 MW
Vancouver IslandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents a generic greenfield combined cycle power station located on Vancouver Island.  The project performance and 
cost data are substantially the same as those for the generic greenfield 250 MW CCGT project sited in the Kelly Lake region.  The 
main difference is that a natural gas transportation toll of $1.00 per GJ is included in the fixed operations costs to reflect the cost of 
transporting natural gas from Huntingdon/Sumas to Vancouver Island via the Terasen system.  Additional variable costs are included 
to reflect a 2% allowance for gas transportation compressor fuel.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 1887

Average Annual Energy (GWh/year) 1887
Installed Capacity  (MW) 243

Dependable Capacity (MW) 236

7350Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $320,000

Variable Operating And Maintenance Cost  ($/MWh) $4.6
Fixed Operating And Maintenance Cost  ($1000s/year) $3,200.0

Unit Energy Cost   ($/MWh) $114
Project Life  (Years) 25
Project Lead Time  (Years) 5

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 10

 Investment Cost (Annualized Capital) (k$/yr) 26565
     Fixed Investment ($/MWh) 14

 Fuel Cost ($/MWh) * 86
     Variable Operations ($/MWh) 5

Unit Energy Cost ($/MWh) 114

     6%

10

32439
17

84
5

116

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 365

0.004 0.05 0.06 0.01 0.03 Unknown
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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VI Combined Cycle Gas Turbine – 250 MW
Vancouver IslandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY
Development Uncertainty Medium

Price Uncertainty Low
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VI Combined Cycle Gas Turbine – 500 MW
Vancouver IslandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents a generic greenfield combined cycle power station located on Vancouver Island.  The project performance and 
cost data are substantially the same as those for the generic greenfield 500 MW CCGT project sited in the Kelly Lake region.  The 
main difference is that a natural gas transportation toll of $1.00 per GJ is included in the fixed operations costs to reflect the cost of 
transporting natural gas from Huntingdon/Sumas to Vancouver Island via the Terasen system.  Additional variable costs are included 
to reflect a 2% allowance for gas transportation compressor fuel.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 3831

Average Annual Energy (GWh/year) 3831
Installed Capacity  (MW) 494

Dependable Capacity (MW) 479

7362Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $540,000

Variable Operating And Maintenance Cost  ($/MWh) $4.3
Fixed Operating And Maintenance Cost  ($1000s/year) $3,400.0

Unit Energy Cost   ($/MWh) $111
Project Life  (Years) 25
Project Lead Time  (Years) 5

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 9

 Investment Cost (Annualized Capital) (k$/yr) 44828
     Fixed Investment ($/MWh) 12

 Fuel Cost ($/MWh) * 86
     Variable Operations ($/MWh) 4

Unit Energy Cost ($/MWh) 111

     6%

9

54741
14

84
4

112

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 365

0.004 0.05 0.06 0.01 0.03 Unknown
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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VI Combined Cycle Gas Turbine – 500 MW
Vancouver IslandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY
Development Uncertainty Medium

Price Uncertainty Low
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Burrard Existing A
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project describes the existing Burrard Thermal Generating Station located in the Lower Mainland region.  The plant is a 6 unit 
conventional steam cycle station having a total net dependable capacity of 905 MW.  For option A, the firm energy capability was 
assumed to be 3050 GWh/yr representing an annual capacity factor of 38.5%.  This reflects intermediate level operation of the plant 
and operation is assumed to be fully dispatchable up to this output level (i.e. no must-run obligations).  Cost and performance data for 
this option are taken from recent studies by AMEC Consultants.  Operating costs also include the fixed charge of $10 million per year 
for gas transportation services provided by Terasen from Huntingdon/Sumas to the plant.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 3050

Average Annual Energy (GWh/year) 3050
Installed Capacity  (MW) 905

Dependable Capacity (MW) 905

10600Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $0

Variable Operating And Maintenance Cost  ($/MWh) $0.0
Fixed Operating And Maintenance Cost  ($1000s/year) $17,000.0

Unit Energy Cost   ($/MWh) $129
Project Life  (Years) 20
Project Lead Time  (Years) 0

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 12

 Investment Cost (Annualized Capital) (k$/yr) 0
     Fixed Investment ($/MWh) 0

 Fuel Cost ($/MWh) * 114
     Variable Operations ($/MWh) 3

Unit Energy Cost ($/MWh) 129

     6%

12

0
0

111
3

126

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 520

0.11
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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Burrard Existing A
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY
Development Uncertainty Low

Price Uncertainty Low
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Burrard Existing B
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project describes the existing Burrard Thermal Generating Station located in the Lower Mainland region.  The plant is a 6 unit 
conventional steam cycle station having a total net dependable capacity of 905 MW.  For option B, the firm energy capability was 
assumed to be 6100 GWh/yr representing an annual capacity factor of 76.9%.  This reflects the full base load capability of the plant 
and operation is assumed to be fully dispatchable up to this output level (i.e. no must-run obligations).  Cost and performance data for 
this option are taken from recent studies by AMEC Consultants.  Operating costs also include the fixed charge of $10 million per year 
for gas transportation services provided by Terasen from Huntingdon/Sumas to the plant.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 6100

Average Annual Energy (GWh/year) 6100
Installed Capacity  (MW) 905

Dependable Capacity (MW) 905

10600Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $0

Variable Operating And Maintenance Cost  ($/MWh) $0.0
Fixed Operating And Maintenance Cost  ($1000s/year) $18,300.0

Unit Energy Cost   ($/MWh) $122
Project Life  (Years) 20
Project Lead Time  (Years) 0

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 6

 Investment Cost (Annualized Capital) (k$/yr) 0
     Fixed Investment ($/MWh) 0

 Fuel Cost ($/MWh) * 114
     Variable Operations ($/MWh) 2

Unit Energy Cost ($/MWh) 122

     6%

6

0
0

111
2

119

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 520

0.11
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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Burrard Existing B
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY
Development Uncertainty Low

Price Uncertainty Low
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Burrard Existing C
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project describes the existing Burrard Thermal Generating Station located in the Lower Mainland region.  The plant is a 6 unit 
conventional steam cycle station having a total net dependable capacity of 905 MW.  For option C, the firm energy capability was 
assumed to be 600 GWh/yr representing an annual capacity factor of 7.6%.  This reflects peaking only operations.  Cost and 
performance data for this option are taken from recent studies by AMEC Consultants.  Operating costs also include the fixed charge 
of $10 million per year for gas transportation services provided by Terasen from Huntingdon/Sumas to the plant.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 600

Average Annual Energy (GWh/year) 600
Installed Capacity  (MW) 905

Dependable Capacity (MW) 905

10600Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $0

Variable Operating And Maintenance Cost  ($/MWh) $0.0
Fixed Operating And Maintenance Cost  ($1000s/year) $14,300.0

Unit Energy Cost   ($/MWh) $182
Project Life  (Years) 20
Project Lead Time  (Years) 0

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 54

 Investment Cost (Annualized Capital) (k$/yr) 0
     Fixed Investment ($/MWh) 0

 Fuel Cost ($/MWh) * 114
     Variable Operations ($/MWh) 14

Unit Energy Cost ($/MWh) 182

     6%

54

0
0

111
14

179

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 520

0.11
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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Burrard Existing C
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY
Development Uncertainty Low

Price Uncertainty Low
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Burrard Half CCGT - Steam 1-3
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents the portion of the existing Burrard plant that would be replaced if 550 MW of new CCGT gas turbines were 
installed at Burrard.  The performance and cost data, inclusive of fixed gas transportation costs, are associated with maintaining the 
existing units 1-3 available during the development period of the new CCGT units.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 1500

Average Annual Energy (GWh/year) 1500
Installed Capacity  (MW) 455

Dependable Capacity (MW) 455

10600Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $0

Variable Operating And Maintenance Cost  ($/MWh) $0.0
Fixed Operating And Maintenance Cost  ($1000s/year) $5,800.0

Unit Energy Cost   ($/MWh) $123
Project Life  (Years) 7
Project Lead Time  (Years) 0

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 8

 Investment Cost (Annualized Capital) (k$/yr) 0
     Fixed Investment ($/MWh) 0

 Fuel Cost ($/MWh) * 114
     Variable Operations ($/MWh) 1

Unit Energy Cost ($/MWh) 123

     6%

8

0
0

111
1

120

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 520

0.11
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)

UNCERTAINTY
Development Uncertainty Low

Price Uncertainty Low
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Burrard Half CCGT - Steam 4-6
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents the portion of the existing Burrard plant that would continue in operation if 550 MW of new CCGT gas turbines 
were installed at Burrard.  The performance and cost data, inclusive of fixed gas transportation costs, are associated with maintaining 
the existing units 4-6 available during the development period of the new CCGT units, as well as during the initial portion of the 
operating life of the new CCGT units.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 2300

Average Annual Energy (GWh/year) 2300
Installed Capacity  (MW) 450

Dependable Capacity (MW) 450

10600Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $0

Variable Operating And Maintenance Cost  ($/MWh) $0.0
Fixed Operating And Maintenance Cost  ($1000s/year) $11,800.0

Unit Energy Cost   ($/MWh) $124
Project Life  (Years) 20
Project Lead Time  (Years) 0

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 9

 Investment Cost (Annualized Capital) (k$/yr) 0
     Fixed Investment ($/MWh) 0

 Fuel Cost ($/MWh) * 114
     Variable Operations ($/MWh) 2

Unit Energy Cost ($/MWh) 124

     6%

9

0
0

111
2

122

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 520

0.11
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)

UNCERTAINTY
Development Uncertainty Low

Price Uncertainty Low
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Burrard Half Existing - Half New CCGT
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents redevelopment of the existing Burrard plant to install 550 MW of new CCGT generation.  This will involve 
housing two new gas turbines and a heat recovery steam generator in a new powerhouse to be constructed at the east end of the 
existing plant.  A new steam turbine would be added in the existing powerhouse, replacing existing steam unit 1.  Full capability of the 
existing plant would be maintained during the construction period.  

Following construction, existing units 1-3 would be retired, but units 4-6 would be retained in operational condition for a total plant 
capacity of 1000 MW.  The CCGT project performance data would be substantially the same as those for the generic greenfield 500 
MW CCGT project sited in the Kelly Lake region, however capital costs and fixed gas transportation costs would be different reflecting 
the unique aspects of the redevelopment at Burrard.  Cost and performance data are taken from recent studies by AMEC Consultants.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 4399

Average Annual Energy (GWh/year) 4399
Installed Capacity  (MW) 550

Dependable Capacity (MW) 550

7385Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $581,900

Variable Operating And Maintenance Cost  ($/MWh) $4.2
Fixed Operating And Maintenance Cost  ($1000s/year) $3,700.0

Unit Energy Cost   ($/MWh) $102
Project Life  (Years) 25
Project Lead Time  (Years) 7

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 2

 Investment Cost (Annualized Capital) (k$/yr) 48306
     Fixed Investment ($/MWh) 11

 Fuel Cost ($/MWh) * 85
     Variable Operations ($/MWh) 4

Unit Energy Cost ($/MWh) 102

     6%

2

58989
13

83
4

103

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 367

0.02
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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Burrard Half Existing - Half New CCGT
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY  *

Development Uncertainty

Price Uncertainty
 * See Appendix J-4 for additional information.
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Burrard Full CCGT - Steam 1-3
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project is identical to Burrard Half CCGT – Steam 1-3, and represents the retention Burrard units 1-3 during the construction of 
the first stage of installing new CCGT generation at Burrard.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 1500

Average Annual Energy (GWh/year) 1500
Installed Capacity  (MW) 455

Dependable Capacity (MW) 455

10600Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $0

Variable Operating And Maintenance Cost  ($/MWh) $0.0
Fixed Operating And Maintenance Cost  ($1000s/year) $5,800.0

Unit Energy Cost   ($/MWh) $123
Project Life  (Years) 7
Project Lead Time  (Years) 0

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 8

 Investment Cost (Annualized Capital) (k$/yr) 0
     Fixed Investment ($/MWh) 0

 Fuel Cost ($/MWh) * 114
     Variable Operations ($/MWh) 1

Unit Energy Cost ($/MWh) 123

     6%

8

0
0

111
1

120

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 520

0.11
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)

UNCERTAINTY
Development Uncertainty Low

Price Uncertainty Low
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Burrard Full CCGT - Steam 4-6
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project is similar to Buarrd Half CCGT – Steam 4-6, except that units 4-6 are assumed to be decommissioned following 
completion of the final stage of CCGT redevelopment.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 3000

Average Annual Energy (GWh/year) 3000
Installed Capacity  (MW) 450

Dependable Capacity (MW) 450

10600Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $0

Variable Operating And Maintenance Cost  ($/MWh) $0.0
Fixed Operating And Maintenance Cost  ($1000s/year) $16,200.0

Unit Energy Cost   ($/MWh) $125
Project Life  (Years) 7
Project Lead Time  (Years) 0

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 9

 Investment Cost (Annualized Capital) (k$/yr) 0
     Fixed Investment ($/MWh) 0

 Fuel Cost ($/MWh) * 114
     Variable Operations ($/MWh) 2

Unit Energy Cost ($/MWh) 125

     6%

9

0
0

111
2

122

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 520

0.11
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)

UNCERTAINTY
Development Uncertainty Low

Price Uncertainty Low
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Burrard Full CCGT - CCGT
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents redevelopment of the existing Burrard plant to install 1100 MW of new CCGT generation.  This will involve 
implementing the first stage of Burrard CCGT (i.e. the project identified as Burrard Half Existing – Half New CCGT) and 
supplementing with a second stage comprising two additional new gas turbines, a heat recovery steam generator, and a new steam 
turbine.  These would be placed within the existing powerhouse in the space currently occupied by steam units 2, 3, and 4.  Existing 
units 5 and 6 would be retired following the completion of the full CCGT installation.

The CCGT project performance data would be substantially the same as those for the generic greenfield 500 MW CCGT project sited 
in the Kelly Lake region, however capital costs and fixed gas transportation costs would be different reflecting the unique aspects of 
the redevelopment at Burrard.  Cost and performance data are taken from recent studies by AMEC Consultants.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 8798

Average Annual Energy (GWh/year) 8798
Installed Capacity  (MW) 1100

Dependable Capacity (MW) 1100

7385Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $1,060,000

Variable Operating And Maintenance Cost  ($/MWh) $4.7
Fixed Operating And Maintenance Cost  ($1000s/year) $5,900.0

Unit Energy Cost   ($/MWh) $102
Project Life  (Years) 25
Project Lead Time  (Years) 7

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 2

 Investment Cost (Annualized Capital) (k$/yr) 87995
     Fixed Investment ($/MWh) 10

 Fuel Cost ($/MWh) * 85
     Variable Operations ($/MWh) 5

Unit Energy Cost ($/MWh) 102

     6%

2

107455
12

83
5

102

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 367

0.02
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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Burrard Full CCGT - CCGT
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY  *

Development Uncertainty

Price Uncertainty
 * See Appendix J-4 for additional information.
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Burrard SCGT A - F Class
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents replacement of existing Burrard steam units 1-3 with three new F class gas turbines having a total capacity of 
514 MW.  The new units would be housed in a new powerhouse to be constructed at the east end of the existing powerhouse.  Cost 
and performance data for this option are taken from recent studies by AMEC Consultants.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 3602

Average Annual Energy (GWh/year) 225
Installed Capacity  (MW) 514

Dependable Capacity (MW) 514

11000Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $360,000

Variable Operating And Maintenance Cost  ($/MWh) $5.0
Fixed Operating And Maintenance Cost  ($1000s/year) $1,100.0

Unit Energy Cost   ($/MWh) $141
Project Life  (Years) 30
Project Lead Time  (Years) 6

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 2

 Investment Cost (Annualized Capital) (k$/yr) 27754
     Fixed Investment ($/MWh) 8

 Fuel Cost ($/MWh) * 127
     Variable Operations ($/MWh) 5

Unit Energy Cost ($/MWh) 141

     6%

2

34604
10

124
5

140

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 552

0.16
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)

UNCERTAINTY  *

Development Uncertainty

Price Uncertainty
 * See Appendix J-4 for additional information.
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Burrard SCGT B - LMS100
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents replacement of existing Burrard steam units 1 and 2 with three new LMS 100 gas turbines having a total 
capacity of 300 MW.  The new units would be housed in a new powerhouse constructed at the east end of the existing powerhouse.  
Cost and performance data for this option are taken from recent studies by AMEC Consultants.  Included in the estimates are costs 
for Selective Catalytic Reduction equipment to reduce NOx emissions.  Existing steam units 3-6 would also be retained in operation 
such that total Burrard capacity of 905 MW would be preserved.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 2102

Average Annual Energy (GWh/year) 131
Installed Capacity  (MW) 300

Dependable Capacity (MW) 300

9208Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $279,500

Variable Operating And Maintenance Cost  ($/MWh) $5.0
Fixed Operating And Maintenance Cost  ($1000s/year) $1,100.0

Unit Energy Cost   ($/MWh) $124
Project Life  (Years) 30
Project Lead Time  (Years) 6

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 3

 Investment Cost (Annualized Capital) (k$/yr) 21548
     Fixed Investment ($/MWh) 10

 Fuel Cost ($/MWh) * 106
     Variable Operations ($/MWh) 5

Unit Energy Cost ($/MWh) 124

     6%

3

26866
13

103
5

124

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 470

0.08
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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Burrard SCGT B - LMS100
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY  *

Development Uncertainty

Price Uncertainty
 * See Appendix J-4 for additional information.
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LM SCGT
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents a generic new simple cycle gas turbine plant sited in the Lower Mainland.  The project is based on use of a 
GE areoderivative LMS100 gas turbine having a net output of approximately 100 MW.  The project cost and performance data would 
be substantially the same as those for the generic greenfield SCGT project sited in the Kelly Lake region, except that an additional 
fixed cost of $0.30 per GJ for gas transportation is included.  Also, a capital cost adder of $5 million is included to cover the cost 
Selective Catalytic Reduction to reduce NOx emissions.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 685

Average Annual Energy (GWh/year) 43
Installed Capacity  (MW) 103

Dependable Capacity (MW) 97.8

9208Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $75,000

Variable Operating And Maintenance Cost  ($/MWh) $4.2
Fixed Operating And Maintenance Cost  ($1000s/year) $700.0

Unit Energy Cost   ($/MWh) $123
Project Life  (Years) 30
Project Lead Time  (Years) 5

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 4

 Investment Cost (Annualized Capital) (k$/yr) 5782
     Fixed Investment ($/MWh) 8

 Fuel Cost ($/MWh) * 106
     Variable Operations ($/MWh) 4

Unit Energy Cost ($/MWh) 123

     6%

4

7209
11

103
4

123

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 470

0.003 0.08 1.4 0.04 0.03 Unknown
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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LM SCGT
Lower MainlandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY
Development Uncertainty High

Price Uncertainty Low
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VI SCGT
Vancouver IslandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

This project represents a generic new simple cycle gas turbine plant sited on Vancouver Island.  The project is based on use of a GE 
areoderivative LMS100 gas turbine having a net output of approximately 100 MW.  The project cost and performance data would be 
substantially the same as those for the generic greenfield SCGT project sited in the Kelly Lake region, except that an additional fixed 
cost of $1.00 per GJ for gas transportation is included.  Also, a capital cost adder of $5 million is included to cover the cost Selective 
Catalytic Reduction equipment to reduce NOx emissions.

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Firm Energy  (GWh/year) 685

Average Annual Energy (GWh/year) 43
Installed Capacity  (MW) 103

Dependable Capacity (MW) 97.8

9208Average Heat Rate (GJ/GWh)

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s) $75,000

Variable Operating And Maintenance Cost  ($/MWh) $4.2
Fixed Operating And Maintenance Cost  ($1000s/year) $700.0

Unit Energy Cost   ($/MWh) $133
Project Life  (Years) 30
Project Lead Time  (Years) 5

Fixed Taxes and Grants-in-Lieu ($1000s) 0

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s) 0

UEC Based on Annual Firm Energy:

     Fixed Operations ($/MWh) 13

 Investment Cost (Annualized Capital) (k$/yr) 5782
     Fixed Investment ($/MWh) 8

 Fuel Cost ($/MWh) * 108
     Variable Operations ($/MWh) 4

Unit Energy Cost ($/MWh) 133

     6%

13

7209
11

105
4

133

8%

Note: Fuel cost is based on BCH January 2008 price forecast for natural gas delivered to Sumas (high scenario).
SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh) 470

0.003 0.08 1.4 0.04 0.03 Unknown
SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 

(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria No

Aquatic Habitat (Hectares)

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Upstream GHG Emissions (Tonnes CO2 equivalent/GWh) Unknown

Upstream Footprint (Hectares) TBD

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years)
Permanent Jobs Created  (Full time equivalents)
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VI SCGT
Vancouver IslandNatural Gas Region:Resource Category:

PROJECT:
Level of Study: Pre-feasibility

UNCERTAINTY
Development Uncertainty Medium

Price Uncertainty Low
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LM Small Hydro Bundle1
Lower MainlandSmall Hydro Region:Resource Category:

PROJECT:
Level of Study: Inventory

This inventory of the run-of-river hydroelectric potential in BC was developed by Kerr Wood Leidal (KWL) using a proprietary 
Geographic Information System (GIS) hydropower assessment tool. Cost estimates for the potential hydro sites identified in the study 
include access and power line costs. 

Key assumptions: penstock lengths ranged from 500 to 5,000m in 500m increments; run-of-river analysis (no storage); sites 
downstream of major reservoirs were not included; sites upstream of reservoirs were included; sites would not be constrained by 
capacity of existing power lines; and, fisheries flows were assumed to be 15% of the mean annual flow (MAF).

Sites were screened out (not included) if the reach of river or creek: is being developed or has been developed; is within a park; is 
salmon bearing; has MAF flow <0.1 m3/s; has MAF flow >200 m3/s; <0.5 MW instream power (gross power); or, has unsuitable 
terrain (i.e. glaciers, etc.)

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Annual Firm Energy  (GWh/year) 111

Average Annual Energy (GWh/year) 168
Installed Capacity  (MW) 32

Dependable Capacity (MW) 6.6

The power calculation assumed 85% efficiency, and turbine shut off at 20% of design flow (MAF). For the purposes of this 
study the following definitions were used:
- Annual Energy - the total quantity of energy that could be generated annually on average for the entire period of record;
- Firm Energy - the total quantity of energy that could be generated during the lowest flow water year (October to September) 
on record; and
- Dependable Capacity - the power that can be generated 85% of the time in January and December

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s)

Cost estimates were completed using conventional engineering methods, RETScreen, and GIS capabilities. Unit energy costs 
(UEC) were based on actual projects, as well as KWL’s professional experience. Information was based on available 
estimated energy production and annual capital and operating costs. 

Annual capital costs were calculated assuming a 40-year amortization period, with a real discount of 6%, and also 8% for 
comparison. The remoteness of the site greatly influences the cost of the project. The cost estimate includes factors based on 
the distance of a site from a major town or city centre. 

Each site considered was treated in isolation of others. Costs may decrease if projects were developed in clusters, as access 
and transmission costs would be shared.

Variable Operating And Maintenance Cost  ($/MWh)
Fixed Operating And Maintenance Cost  ($1000s/year)

Unit Energy Cost   ($/MWh) $54
Project Life  (Years)
Project Lead Time  (Years)

Fixed Taxes and Grants-in-Lieu ($1000s)

Water Rentals - Installed Capacity ($1000s) $118
Water Rentals - Average Annual Energy ($1000s) $412

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s)

UEC Based on Average Annual Energy:

     Fixed Operations ($/MWh)

 Investment Cost (Annualized Capital) (k$/yr)
     Fixed Investment ($/MWh)

 Fuel Cost ($/MWh)
     Variable Operations ($/MWh)

Unit Energy Cost ($/MWh) * 54

     6.00%

63

8.00%

Note: The detail of the Unit Energy Cost (UEC) calculated using discounted cashflow method is not shown.
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LM Small Hydro Bundle1
Lower MainlandSmall Hydro Region:Resource Category:

PROJECT:
Level of Study: Inventory

SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh)

The hectares impacted were based on the terrestrial area of linear elements (penstocks, access roads, and power lines).  A 10 
m wide right-of-way for these linear components was assumed. Intakes and powerhouses were not included, as the size is 
relatively small. Approximately 12% of the Lower Mainland area is park land and was not included in the assessment.

SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 
(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria Yes

Aquatic Habitat (Hectares)
59

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 220
Permanent Jobs Created  (Full time equivalents) 3
Construction jobs were based on capital cost, and were estimated as 2.5 jobs per $1 million of capital works. Permanent jobs 
were based on the size of the project. They were estimated as 0.5 full-time equivalents (FTE) for projects less than 1 MW, 1.0 
FTE for projects 1-10 MW, as well as an additional one FTE for each 10 MW above 10 MW.

UNCERTAINTY
Development Uncertainty

Price Uncertainty Medium
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LM Small Hydro Bundle2
Lower MainlandSmall Hydro Region:Resource Category:

PROJECT:
Level of Study: Inventory

This inventory of the run-of-river hydroelectric potential in BC was developed by Kerr Wood Leidal (KWL) using a proprietary 
Geographic Information System (GIS) hydropower assessment tool. Cost estimates for the potential hydro sites identified in the study 
include access and power line costs. 

Key assumptions: penstock lengths ranged from 500 to 5,000m in 500m increments; run-of-river analysis (no storage); sites 
downstream of major reservoirs were not included; sites upstream of reservoirs were included; sites would not be constrained by 
capacity of existing power lines; and, fisheries flows were assumed to be 15% of the mean annual flow (MAF).

Sites were screened out (not included) if the reach of river or creek: is being developed or has been developed; is within a park; is 
salmon bearing; has MAF flow <0.1 m3/s; has MAF flow >200 m3/s; <0.5 MW instream power (gross power); or, has unsuitable 
terrain (i.e. glaciers, etc.)

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Annual Firm Energy  (GWh/year) 335

Average Annual Energy (GWh/year) 458
Installed Capacity  (MW) 87

Dependable Capacity (MW) 14.2

The power calculation assumed 85% efficiency, and turbine shut off at 20% of design flow (MAF). For the purposes of this 
study the following definitions were used:
- Annual Energy - the total quantity of energy that could be generated annually on average for the entire period of record;
- Firm Energy - the total quantity of energy that could be generated during the lowest flow water year (October to September) 
on record; and
- Dependable Capacity - the power that can be generated 85% of the time in January and December

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s)

Cost estimates were completed using conventional engineering methods, RETScreen, and GIS capabilities. Unit energy costs 
(UEC) were based on actual projects, as well as KWL’s professional experience. Information was based on available 
estimated energy production and annual capital and operating costs. 

Annual capital costs were calculated assuming a 40-year amortization period, with a real discount of 6%, and also 8% for 
comparison. The remoteness of the site greatly influences the cost of the project. The cost estimate includes factors based on 
the distance of a site from a major town or city centre. 

Each site considered was treated in isolation of others. Costs may decrease if projects were developed in clusters, as access 
and transmission costs would be shared.

Variable Operating And Maintenance Cost  ($/MWh)
Fixed Operating And Maintenance Cost  ($1000s/year)

Unit Energy Cost   ($/MWh) $65
Project Life  (Years)
Project Lead Time  (Years)

Fixed Taxes and Grants-in-Lieu ($1000s)

Water Rentals - Installed Capacity ($1000s) $320
Water Rentals - Average Annual Energy ($1000s) $1,124

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s)

UEC Based on Average Annual Energy:

     Fixed Operations ($/MWh)

 Investment Cost (Annualized Capital) (k$/yr)
     Fixed Investment ($/MWh)

 Fuel Cost ($/MWh)
     Variable Operations ($/MWh)

Unit Energy Cost ($/MWh) * 65

     6.00%

76

8.00%

Note: The detail of the Unit Energy Cost (UEC) calculated using discounted cashflow method is not shown.
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LM Small Hydro Bundle2
Lower MainlandSmall Hydro Region:Resource Category:

PROJECT:
Level of Study: Inventory

SOCIAL AND ENVIRONMENTAL INFORMATION

Greenhouse Gas Emission Factor  (Tonnes CO2 equivalent/GWh)

The hectares impacted were based on the terrestrial area of linear elements (penstocks, access roads, and power lines).  A 10 
m wide right-of-way for these linear components was assumed. Intakes and powerhouses were not included, as the size is 
relatively small. Approximately 12% of the Lower Mainland area is park land and was not included in the assessment.

SOx NOx CO PM 2.5PM 10VOC HgAtmospheric Emissions 
(Metric Tonnes/GWh)

Meets BC Hydro Clean Criteria Yes

Aquatic Habitat (Hectares)
272

Site Transmission Road TotalPipelineImpacted Land 
(Hectares)

Agricultural Populated Wildlife_Aquatic Wildlife_MountainBarrenWildlife_ForestLand Class
(Hectares)

JOB CREATION
Construction Jobs Created  (Person-years) 725
Permanent Jobs Created  (Full time equivalents) 9
Construction jobs were based on capital cost, and were estimated as 2.5 jobs per $1 million of capital works. Permanent jobs 
were based on the size of the project. They were estimated as 0.5 full-time equivalents (FTE) for projects less than 1 MW, 1.0 
FTE for projects 1-10 MW, as well as an additional one FTE for each 10 MW above 10 MW.

UNCERTAINTY
Development Uncertainty

Price Uncertainty Medium
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LM Small Hydro Bundle3
Lower MainlandSmall Hydro Region:Resource Category:

PROJECT:
Level of Study: Inventory

This inventory of the run-of-river hydroelectric potential in BC was developed by Kerr Wood Leidal (KWL) using a proprietary 
Geographic Information System (GIS) hydropower assessment tool. Cost estimates for the potential hydro sites identified in the study 
include access and power line costs. 

Key assumptions: penstock lengths ranged from 500 to 5,000m in 500m increments; run-of-river analysis (no storage); sites 
downstream of major reservoirs were not included; sites upstream of reservoirs were included; sites would not be constrained by 
capacity of existing power lines; and, fisheries flows were assumed to be 15% of the mean annual flow (MAF).

Sites were screened out (not included) if the reach of river or creek: is being developed or has been developed; is within a park; is 
salmon bearing; has MAF flow <0.1 m3/s; has MAF flow >200 m3/s; <0.5 MW instream power (gross power); or, has unsuitable 
terrain (i.e. glaciers, etc.)

PROJECT DESCRIPTION

TECHNICAL INFORMATION

Annual Firm Energy  (GWh/year) 674

Average Annual Energy (GWh/year) 898
Installed Capacity  (MW) 179

Dependable Capacity (MW) 19.8

The power calculation assumed 85% efficiency, and turbine shut off at 20% of design flow (MAF). For the purposes of this 
study the following definitions were used:
- Annual Energy - the total quantity of energy that could be generated annually on average for the entire period of record;
- Firm Energy - the total quantity of energy that could be generated during the lowest flow water year (October to September) 
on record; and
- Dependable Capacity - the power that can be generated 85% of the time in January and December

FINANCIAL INFORMATION (in Fiscal 2008$)
Direct Capital Cost  ($1000s)

Cost estimates were completed using conventional engineering methods, RETScreen, and GIS capabilities. Unit energy costs 
(UEC) were based on actual projects, as well as KWL’s professional experience. Information was based on available 
estimated energy production and annual capital and operating costs. 

Annual capital costs were calculated assuming a 40-year amortization period, with a real discount of 6%, and also 8% for 
comparison. The remoteness of the site greatly influences the cost of the project. The cost estimate includes factors based on 
the distance of a site from a major town or city centre. 

Each site considered was treated in isolation of others. Costs may decrease if projects were developed in clusters, as access 
and transmission costs would be shared.

Variable Operating And Maintenance Cost  ($/MWh)
Fixed Operating And Maintenance Cost  ($1000s/year)

Unit Energy Cost   ($/MWh) $75
Project Life  (Years)
Project Lead Time  (Years)

Fixed Taxes and Grants-in-Lieu ($1000s)

Water Rentals - Installed Capacity ($1000s) $659
Water Rentals - Average Annual Energy ($1000s) $2,204

Direct Capital Cost excludes Interest during Construction (IDC) and Corporate Overhead.

See Technical Information for Energy and Capacity values.

Variable Taxes ($1000s)

UEC Based on Average Annual Energy:

     Fixed Operations ($/MWh)

 Investment Cost (Annualized Capital) (k$/yr)
     Fixed Investment ($/MWh)

 Fuel Cost ($/MWh)
     Variable Operations ($/MWh)

Unit Energy Cost ($/MWh) * 75

     6.00%

88

8.00%

Note: The detail of the Unit Energy Cost (UEC) calculated using discounted cashflow method is not shown.
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