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REQUESTOR NAME: Zone II Ratepayers Group (“ZONEIIRPG”) 

INFORMATION REQUEST ROUND NO: 1 

TO: BRITISH COLUMBIA HYDRO & POWER AUTHORITY 

DATE: October 19, 2016 

PROJECT NO: 3698869 

APPLICATION NAME: BC Hydro F2017-F2019 Revenue Requirements Application 

 

1.0 Reference: Exhibit B-1-1, Page 5-15, Page 5-24 - 25; Page 5-26, Table 5-7; 
Page 5-26 – 29; Page 5-21, Table 5-10; Page 5-33, Table 5-12; Page 5-105  

Topic:   Operating Costs, Productivity, Efficiency 

Explanation: 5.3.1.3 Workforce Optimization 

In July 2015, BC Hydro launched the Workforce Optimization Program to 
examine BC Hydro’s resourcing model to ensure that it has the right mix of 
internal and external resources. 

Ensuring we have the right mix of internal and external resources is key to 
delivering on our business objectives. Since fiscal 2011, BC Hydro eliminated 
over 900 positions. These changes helped drive an efficiency mindset through 
the organization. 

5.3.3 Fiscal 2017 to Fiscal 2019 FTEs 

BC Hydro’s planned FTEs, including overtime and Site C Clean Energy Project 
FTEs, are 6,296 for fiscal 2017, 6,344 for fiscal 2018 and 6,365 for fiscal 2019. 

FTEs are calculated by taking the total number of hours (regular and overtime) 
worked in a given year divided by the average number of hours a full time 
employee would work per year. These averages differ by affiliation and, for the 
test period, are 1,621 hours for Management and Professional employees 
(including Executive), 1,535 hours for MoveUP employees and 1,461 hours for 
International Brotherhood of Electrical Workers employees. 

 Distribution Line Maintenance 
The distribution system has approximately 58,600 km of overhead lines; 5,000 
circuit km of underground lines; 

Request: 

1.1 Provide the following statistics for F2007 to F2019 and include in a 
functional Excel spreadsheet as part of Appendix A, 
00_13_01_F17_F19_RRA_APPX_A.xlsx;  

    Customers – Year-end and Average 
 

    MWh Sales 

 Km of Distribution Lines – Circuit, Length 
 

 Km of Transmission Lines – Circuit, Length 
 

 Employees – FTEs and (year-end) Head Count 
 

 Employees – FTEs and (year-end) Head Count for each of Operating, 
Maintenance & Administration and Total OM&A, Site C, All Other 
Capital and Total Employees 

 



 

 
 

 Employees – FTEs and year-end Head Count for retirement 
replacements 

 

 Employees – FTEs and year-end Head Count for meter reading 
 

 Hours of Overtime Worked 
 

 OM&A Cost per Customer 
 

 OM&A Cost per MWh 
 

 Customers per Distribution km 
 

 Distribution Cost per km 
 

 Transmission Cost per km  
 

 Distribution km per employee 
 

 Distribution & Transmission km per employee 
 

 Cost per Employee – All Average (See SLR, Table 5-10) 
 

o Salaries & Wages 
o Benefits 
o Total 
o Other Overhead Burden  
o Average Employee Cost per Year 

 
1.2 Provide the number of consultants and contractors and payments to 

consultants and contractors for F2007 to F2019. 

1.3 Provide the number of retired and the number of former BC Hydro 
employees that worked for BC Hydro as consultants and contactors for 
each year from F2007 to F2019. 

1.4 Provide the analysis by employee group (M&P+E, MoveUP, IBEW) for the 
average number of hours a full time employee would work per year to the 
total hours paid per year.  For example: 1950 hrs/yr – vacation – stat 
holidays – sick leave – time off, etc. 

1.5 Provide the analysis by employee group (M&P+E, MoveUP, IBEW) 
showing the average, minimum and maximum number of overtime hours 
worked per employee. 

1.6 How is time off in lieu of paid overtime treated in determining FTEs?  

1.7 Provide Table 5-12, FTEs by Business Group, for F2007 to F2019. 

1.8 Clarify whether km of lines wherever used for Distribution and 
Transmission is circuit km or length (distance) of the system. 

 
  



 

 
 

2.0 Reference: Exhibit B-1-1, Appendix X, Page 2 

Topic:  Line Losses 

Explanation: One of the benefits of SMI was that line losses would be reduced.   

Request: 

2.1 Provide the annual line losses or if not available, the line losses and 
system use as experienced by BC Hydro since F2007 and forecast to 
F2019. 

2.2 Confirm that line loss (unaccounted for) reductions due to SMI are 
included as increased revenue to BC Hydro. 

 

3.0 Reference: Exhibit B-1-1, Page 1-42  

Topic:  Allowed Return on Deemed Equity 

Explanation:  1. An increase in forecast mid-year deemed equity from fiscal 
2016 to fiscal 2017, which, after applying the allowed return on equity of 11.84 
per cent, results in an increase in return on equity of $33 million in fiscal 2017; 
and 

7.4 Threshold for Establishing New Regulatory Accounts 

BC Hydro believes that the criteria discussed in section 7.3 for situations where a 
regulatory account may be warranted continue to be applicable. With respect to 
the deferral of differences between forecast and actual costs, BC Hydro remains 
of the view that it should assume financial responsibility for controllable risks and 
create regulatory accounts for non-controllable risks. However, to limit the 
number of regulatory accounts, an objective measure should be used as a 
threshold for creating a new regulatory account. BC Hydro believes that un-
forecast and non-controllable expenditures with a net income impact of greater 
than $10 million in a fiscal year would be considered material; therefore, in these 
cases, a new regulatory account would be warranted to defer the impact for 
future recovery. 

Request: 

3.1 Confirm that the BC Hydro allowed return on equity includes a risk 
premium as does the comparable utility. 

3.2 Does a risk premium include non-controllable risks? 

3.3 How did BC Hydro determine that a $10 million (<1.5% or Net Income / 
Return on Equity) net impact is material? 

3.4 Does BC Hydro accept that there is an obligation on the utility to take 
corrective action and mitigate net income impacts? 

3.5 For each year from F2007 to F2019, identify any costs or revenue losses 
that BC Hydro has absorbed and not placed in a deferral account. 

 

  



 

 
 

4.0 Reference: Exhibit B-1-1, Page 1-43; Page 7-44, Table 7-6  

Topic:  Rate Smoothing 

Explanation:  1.6.3.11 Rate Smoothing 

Transfers to the Rate Smoothing Regulatory Account are forecasted to increase 
from $121 million in fiscal 2016 to $210 million in fiscal 2017, $286 million in 
fiscal 2018 and $299 million in fiscal 2019. The forecasted rate smoothing 
transfer is a calculated amount necessary to keep rate increases within the rate 
caps laid out in section 9 of Direction No. 7, and will vary from year to year. In 
accordance with the 2013 10 Year Rates Plan, this account will be reduced to 
zero in fiscal 2024.  

 

Request: 

4.1 Provide the continuity schedule and calculations to support the forecast 
recovery of the Rate Smoothing Account over the time period from F2016 
to F2024. 

4.2 Provide the rate increase forecast for each year to F2024. 

 

5.0 Reference: Exhibit B-1-1, Page 1-1; Page 1-18, 1-19; Page 5-25; Page 7-6, 
Table 7-2; 10 Year [BC Hydro Rate] Plan, Attachment 5-1, 
https://news.gov.bc.ca/stories/10-year-plan   

Topic:  Cost and Capital Expenditure Reductions 

Explanation:  The proposed rates and revenue requirements in this Application 
reflect BC Hydro’s significant effort to manage and control its costs in order to 
deliver on the 2013 10 Year Rates Plan covering fiscal years 2015 to 2024, 
despite forecasting approximately $3.5 billion less revenue over that period ... 

This application describes a number of steps that BC Hydro has taken, and will 
continue to take, to achieve the targets of the 2013 10 Year Rates Plan. Since 
the introduction of the 2013 10 Year Rates Plan BC Hydro has, among other 
things: 

 Restructured its operations to support strong delivery of key outcomes; 

 Initiated a Workforce Optimization program to replace external contractors 
with internal staff to reduce costs and/or improve outcomes; 

https://news.gov.bc.ca/stories/10-year-plan


 

 
 

 Initiated a Work Smart program which has resulted in a gain of 22,500 
annual hours of capacity;  

…… 

This Application describes a number of steps that BC Hydro has taken, and will 
continue to take, to achieve the targets of the 2013 10 Year Rates Plan while 
continuing to deliver safe, reliable and responsive service. Since the introduction 
of the 2013 10 Year Rates Plan, BC Hydro has, among other things: 

 Restructured its operations; 

 Undertaken several initiatives to manage operating costs to offset the 
impacts of inflation and other cost pressures; 

 Reduced forecast finance charges by employing a debt management 
strategy for future debt that could yield savings of approximately $45 
million over the three-year test period; 

 Prioritized and reduced forecast capital expenditures by $381.2 million 
and capital additions by $392.5 million from fiscal 2017 to fiscal 2019; 

 Reduced forecast dismantling costs; 

 Optimized our energy portfolio; and 

 Updated its Demand-side Management Plan. 
 

Quotes: 

Bill Bennett, Minister of Energy and Mines and Minister Responsible for Core 
Review - 

This is a balanced and responsible plan that keeps rates as low as possible while 
funding infrastructure investments to support our growing economy and 
population. Since 2011, government and BC Hydro have worked hard to reduce 
pressure on rates and we will continue to work together over the course of this 
plan to keep our electricity system affordable, reliable and sustainable. 

Charles Reid, CEO, BC Hydro - 

BC Hydro has worked hard to keep costs down for our customers and we will 
continue to work with government to find savings wherever possible as we make 
the investments required to keep our system reliable and meet growing demand. 

Request: 

5.1 When did BC Hydro begin to take measures to manage operating and 
capital expenditures and the growth in Deferral Accounts? 

5.2 For each year from F2014 to F2016 following the implementation of the 
10 Year Rates Plan by the Province, provide the actions and 
corresponding expenditure reductions made to reduce the growth of the 
deferral accounts and capital expenditures. 

5.3 Explain what is meant by “strong delivery” and “key outcomes”. 

5.4 Provide examples of “strong delivery”. 

5.5 List and explain the “key outcomes”. 

5.6 Provide a table / summary of differences between actual and allowed 
revenue requirements that will flow into deferral accounts and the 
applicable deferral account for each variance. 

5.7 Confirm that 22,500 annual hours of capacity is approximately 14-15 
employees. 



 

 
 

 

6.0 Reference: Exhibit B-1-1, Page 1-40; Page 5-1; Page 5-6; Page 5-8 – 5-9 

Topic:  SMI 

Explanation:  …. 3. Approximately $21 million of Smart Metering and 
Infrastructure operationalized costs, net of savings. These costs were previously 
deferred to the Smart Metering and Infrastructure Regulatory Account prior to 
fiscal 2017 (refer to Chapter 5, section 5.2.1). 

The ongoing costs (net of benefits) related to operationalizing the Smart Metering 
and Infrastructure Program are forecast to be $22.1 million in fiscal 2017, 
decreasing by $1.4 million in fiscal 2018 and decreasing by $0.1 million in fiscal 
2019. These operating costs are a required element of achieving the net benefits 
of the Smart Metering and Infrastructure Program. A project completion report for 
the Smart Metering and Infrastructure Program is planned to be filed during the 
time period of this proceeding, and will show that the Program has a positive net 
present value benefit for ratepayers.  

.... 

Total operating expenditures are planned to increase by $50.7 million in fiscal 
2017, $58.5 million in fiscal 2018 and $25.0 million in fiscal 2019 (before 
regulatory accounts). Overall, BC Hydro’s operating costs and FTEs over the test 
period reflect a rigorous effort by BC Hydro to identify cost savings and 
efficiencies across the organization in order to meet the objectives of the 2013 10 
Year Rates Plan and our priorities as outlined in Chapter 1. 

……. 

 Smart Metering and Infrastructure Program – pursuant to British 
Columbia Utilities Commission Order No. G-48-14, operating costs 
related to the Smart Metering and Infrastructure Program have been 
deferred in fiscal 2015 and fiscal 2016. Starting in fiscal 2017, these 
costs have been integrated within the relevant business groups. 

……….. 

5.3.1.1 Smart Metering and Infrastructure Program 

Beginning in fiscal 2012, actual operating costs related to the sustainment of 
Smart Metering and Infrastructure technologies, less actual benefits realized, 
were deferred into the Smart Metering and Infrastructure Regulatory Account. 
This deferral treatment continued in fiscal 2015 and fiscal 2016 pursuant to 
British Columbia Utilities Commission Order No. G-48-14. Section 7.5.19 
provides more details with regard to the Smart Metering and Infrastructure 
Regulatory Account. 

The Smart Metering and Infrastructure Program had an approved budget of $930 
million and was implemented $150 million under budget at a final cost of $779.2 
million. As of March 31, 2016, all sustainment activities related to the 
implemented Smart Metering and Infrastructure technologies have been 
integrated into the business groups to which they relate. 

………. 

Ongoing sustainment costs, savings and FTEs that are related to Smart Metering 
and Infrastructure sustainment impact the following Key Business Units during 
the test period: 



 

 
 

 (Note: Refer to bullet items from Exhibit B-1-1, Pages 5-11 to 5–13) 

Request: 

6.1 Provide the SMI Business Case / Plan. If there is more than 1 Business 
Case, file all and identify any changes to the Business Cases. 

6.2 Provide an analysis of the implementation cost variances from budget, 
identifying scope changes and changes in benefits. 

6.3 Provide a table of SMI forecast benefits from the SMI business case and 
the benefits achieved. 

 
 

7.0 Reference: Exhibit B-1-1, Page 1-31, 1-32; Page 5-111; Page 7-9 - 10; BC 
Hydro RDA, Transcript Volume 4, Page 623  
Attachment 7-1, http://www.timescolonist.com/opinion/columnists/les-leyne-

report-critical-of-site-c-dam-generates-a-fuss-1.1616526 ;  
Attachment 7-2, 
https://news.gov.bc.ca/files/Newsroom/downloads/site_c_cost_estimate.pdf ;  
Attachment 7-3, http://vancouversun.com/opinion/columnists/vaughn-palmer-

hydro-charged-up-over-site-c-review-glosses-over-cost-concerns ;  
Attachment 7-4, https://www.sitecproject.com/independent-review-of-site-c-by-

ernst-and-young-bty ;  
Attachment 7-5, http://eureka.sbs.ox.ac.uk/5025/1/SSRN-id2406852.pdf , Should 
we build more large dams? (Ansar, Flyvbjerg, Budzier, Lunn)  

Topic:  Site C 

Explanation:  In December, 2014, the Province approved the Site C Clean 
Energy Project to proceed to construction. Construction started in fiscal 2016 with 
forecast completion in fiscal 2025. The Site C Clean Energy Project will be the 
third dam and hydroelectric generating station on the Peace River in northeast 
B.C. It will provide 1,100 MW of capacity, and produce 5,100 GWh of electricity 
each year – enough to power the equivalent of about 450,000 homes each year 
for more than 100 years. The expenditures on the Site C Clean Energy Project 
are approximately 30 per cent of our total capital expenditure forecast over the 
next ten years. Given the size and duration of the Site C Clean Energy Project, it 
has been set up as its own key business unit within the newly formed Capital 
Infrastructure Project Delivery Business Group to support successful project 
completion. The Site C Clean Energy Project construction will be ongoing over 
the three-year test period and will not have an impact on rates until it is 
completed and placed into service as a capital addition (after the current test 
period).  

BC Hydro has well developed processes for assessing, prioritizing and executing 
on capital projects. Examples include: 

 BC Hydro has developed and implemented robust processes for capital 
investment planning and delivery across the organization to ensure that 
the appropriate capital investments are planned to start and be delivered 
at the right time, and within established budgets. BC Hydro has worked to 
integrate its planning and capital delivery processes where possible, 
based on a collaborative approach across our generation, transmission, 
distribution, technology, vehicle fleet and properties functions; 

 BC Hydro has also developed a Capital Investment Framework, which 
includes a standardized approach to applying our corporate risk matrix for 

http://www.timescolonist.com/opinion/columnists/les-leyne-report-critical-of-site-c-dam-generates-a-fuss-1.1616526
http://www.timescolonist.com/opinion/columnists/les-leyne-report-critical-of-site-c-dam-generates-a-fuss-1.1616526
https://news.gov.bc.ca/files/Newsroom/downloads/site_c_cost_estimate.pdf
http://vancouversun.com/opinion/columnists/vaughn-palmer-hydro-charged-up-over-site-c-review-glosses-over-cost-concerns
http://vancouversun.com/opinion/columnists/vaughn-palmer-hydro-charged-up-over-site-c-review-glosses-over-cost-concerns
https://www.sitecproject.com/independent-review-of-site-c-by-ernst-and-young-bty
https://www.sitecproject.com/independent-review-of-site-c-by-ernst-and-young-bty
http://eureka.sbs.ox.ac.uk/5025/1/SSRN-id2406852.pdf


 

 
 

capital investment planning across the organization. Potential capital 
projects within the business group’s capital investment portfolios are 
reviewed within the risk framework to identify and consider the risks and 
impacts of potentially delaying or proceeding with a project. This process 
allows for a categorization and prioritization of projects; 

 As noted above BC Hydro has created a new Project Delivery Key 
Business Unit within the Capital Infrastructure Project Delivery Business 
Group whose purpose is to execute the multi-billion dollar portfolio of 
large generation, transmission and substation projects; and 

 BC Hydro has implemented business tools such as Project and Portfolio 
Management to manage the delivery of our large and complex capital 
plan on time and on budget. 

 

CROSS-EXAMINATION BY MR. AUSTIN (Continued): 

MR. AUSTIN: Q: This is in relation to the $65 a megawatt hour as calculated 
using 100 percent debt. Is it true to say that when that calculation is done that the 
government is not expecting any return on the risk as owner of BC Hydro that it 
takes with respect to Site C for a period of 70 years? 

MR. REIMANN: A: So the effective result is that Site C would be 100 percent 
debt finance, so from that perspective that would suggest that that’s probably 
true. I think in overall it’s a question of how much the government has as a return 
on its investment into BC Hydro. 

MR. AUSTIN: Q: But for the purpose of Site C it’s expecting a zero return on Site 
C for 70 years. 

MR. REIMANN: A: That’s right. It would be 100 percent debt finance. 

To be successful, BC Hydro needs to be thoughtful, coordinated and disciplined 
in the delivery of its capital plan. The projects delivered by this group employ a 
unified and systematic approach based on industry project management 
practices. Business units with the primary function of supporting the execution of 
capital infrastructure projects, were assembled into a single business group 
reporting to the Deputy Chief Executive Officer: 

... 

 Site C Clean Energy Project, responsible for the construction of the 
$8.3 billion Site C dam and powerhouse by fiscal 2025. 

… 

BC Hydro believes that it should assume financial responsibility for controllable 
risks and create regulatory accounts for non-controllable risks. 

…. 

In its Decision on the Fiscal 2005 - Fiscal 2006 Revenue Requirements 
Application, the Commission accepted BC Hydro’s proposed criteria but 
concluded that risk/reward considerations were also a relevant criterion. The 
Commission noted that even if some costs are non-controllable, the risk of 
variances from forecasts may be appropriately borne by the shareholder because 
of risk/reward considerations. 

Request: 

7.1 Provide a history of published Site C estimated construction costs for the 
last 15 years. 



 

 
 

7.2 Confirm the estimated cost of the Site C dam. ($8.3 billion, $8.8 billion, 
Other?) 

7.3 Provide a spreadsheet, table and graph of Site C annual nominal and 
levelized cost for the 75 year depreciation life. 

7.4 Explain the difference between the 75 years of depreciated life of Site C 
and the “for more than 100 years” statement.  

7.5 What corrective actions and customer cost mitigating actions have BC 
Hydro and the Province planned should the Site C costs increase above 
the $8.8 billion cost estimate? 

7.6 Describe the corrective actions and customer cost mitigating actions that 
would be taken if for example the Site C cost increased to $12 billion and 
also to $16 billion. 

7.7 Does BC Hydro consider the cost of Site C to be a controllable risk? 

7.8 File the following documents: 

7.8.1 KPMG LLP 2014 Capital Cost Estimate Review Report 

7.8.2 Panel of Independent Contractors 2014 Review Report 

7.8.3 Any other Due Diligence Reports as referred to in the Site C 
Capital Cost Estimate news release 

7.8.4 All Due Diligence Reports not listed above. 

7.9 Confirm that all of the review teams included qualified (relevant 
experience, education, etc.) engineers, project managers and estimators. 

7.10 Discuss which large hydro projects, including Manitoba and 
Newfoundland Labrador, and academic papers BC Hydro reviewed when 
preparing Site C cost estimates and contingencies. 

7.11 Was the Site C final design complete when the cost estimate was 
prepared? 

 

8.0 Reference:  BC Hydro 2015 RDA, Exhibit B-1, Appendix C-3B, P 320 of 
609; Exhibit B-1, Chapter 5, P 5-74-78; Table 8-6, P 8-24 to 8-27; Electricity 
Servicing Agreement – February 14, 2013, s. 8.1; 2014; San Diego Energy 
OutWest Conference "Engaging the Human Factor" and "Quality Program 
Services", Attachment 8-1, http://www.energyoutwest.org/conference/2014-

conference/2014presentations/  

Topic:  DSM and Electricity Affordability 
 
Explanation: … BC Hydro plans to include information on low income Demand 
Side Management (DSM) programs. 
 

BC Hydro also provides capacity funding to non-profit housing providers and 
aboriginal units to assist them to hire someone locally to help promote the ESK 

http://www.energyoutwest.org/conference/2014-conference/2014presentations/
http://www.energyoutwest.org/conference/2014-conference/2014presentations/


 

 
 

and ECAP programs and collect application forms from tenants and/or members 
of the community on behalf to the two programs. 

Prior to BC Hydro commencing service to Kwadacha Nation as part of the 
Remote Community Electrification (RCE) program, residential rates were 
$0.055/kWh.  Now that Kwadacha Nation is in BC Hydro's service area, 
residential rates average $0.12-0.13/kWh.  Electricity affordability is a key issue 
where community members rely on income assistance (average $540 monthly).  

Cost of living (including food, supplies, etc.) is higher in remote communities.  
Remoteness contributes to higher electricity consumption due to the colder 
climate and the need for such things as freezers to store food since they do not 
have ready access to grocery stores.  Also due to unemployment, 
multigenerational living and remoteness of the community, residents spend more 
time in their homes resulting in increased electricity consumption. 

Some residents of the NIA communities suffer from financial and emotional 
stresses as a result of low income combined with high energy costs, payment 
difficulties and delays in implementing appropriate energy education and retrofit 
programs. 

ZoneIIRPG is requesting that BC Hydro address the following options and 
requirements for NIA communities to the extent they are not dealt with the RDA 
proceeding:  

1. Pursue improved internet service with the Province, its shareholder, if 
necessary and provide internet stations, free of charge, for BC Hydro 
customers to access their billing and account; including receiving bills and 
making payments to BC Hydro and for other account issues.  In addition, 
direct BC Hydro to place a priority on implementing these arrangements as 
soon as possible and take steps that are effective for the 2016-17 heating 
season. 

2. Adjust the bill collection process and late payment charges for remote 
communities to account for delays in mail delivery for customer bills and bill 
payments to BC Hydro. 

3. Provide a longer period of time for repayment of up to 12 months, as 
necessary, for Installment Plans. 

4. Implement the billing and payment arrangements that BC Hydro already has 
in place with MSDSI for First Nation. Given that First Nation, the most 
disadvantaged of the low income group, have not had the benefit of these 
programs, and as BC Hydro already has these systems in place with MSDSI, 
ZoneIIRPG requests that the Commission have BC Hydro place a priority on 
implementing these arrangements as soon as possible and take steps that 
are effective for the 2016-17 heating season.   

5. Review incentives for DSM as there might be a better incentive model for 
remote communities that provides multi-year funding based on total lifespan 
electricity savings such the Transmission Project Incentives that BC Hydro 
provides its Transmission Rate Customers. 

6. Work with organizations to coordinate flexible housing upgrade funding on a 
priority basis in order to improve home energy efficiency and to be able to 
implement DSM measures fully.   



 

 
 

7. BC Hydro to fund and allow First Nation bands to administer their own DSM 
programs in the community on a multi-year basis to provide the ability to plan 
and carry out necessary energy efficiency and home upgrade programs.   

8. Develop a customer service group for its remote customers in Zones IB and II 
in consultation with these stakeholders.  Given that the in-person customer 
service desks at Dunsmuir and Edmonds offices have been operational for 
some time and there is an upcoming heating season for customers in remote 
areas, BC Hydro to develop options for face to face assistance, such as 
Skype, on a priority basis.  

9. Given the higher generation costs for customers in Zone II, implement DSM 
measures on a priority basis and funding that reflects those higher costs as 
well as the unique remote conditions.   

10. Implement monthly billing for its customers in consultation with interested 
stakeholders with an in-service date effective for the 2016-17 heating season.   

11. Provide a single point of contact similar to a Key Account Manager for all First 
Nation issues.  This group does not need to know everything but only needs 
to be a primary contact, individual or group, to take responsibility to ensure 
issues are addressed satisfactorily and in a timely manner.   

Request: 

8.1 What options are there for additional DSM programs for First Nation and 
NIA communities?  

8.2 Is BC Hydro prepared to provide a BC Hydro key account / energy 
manager for First Nation communities to focus on DSM and supply 
options and work with contractors and communities on programs specific 
to NIAs and First Nation needs in a timely manner? 

8.3 Provide the BC Hydro position on each of the ZoneIIRPG proposals 
(items 1 to 11) set out above. 

 

9.0 Reference: Exhibit B-1-1, Page 1-6; Page 1-8; Page 1-29, 1-30; 
Section 2.3.6.2, Page 2-15, Table 2-3  

Topic:  Customer Service and Rates 

Explanation:   BC Hydro’s mission is to provide our customers with reliable, 
affordable, clean electricity throughout B.C., safely. BC Hydro’s Fiscal 2017 – 
Fiscal 2019 Service Plan (found in Appendix E and also discussed in Chapter 2) 
identifies four key goals that reflect what success will look like when we deliver 
on our mission: 

1. Customers will experience reliable electricity and responsive service; 
2. Rates will continue to be affordable; 
3. We will fulfill the province's commitment to lead with clean and renewable 

power; and 
4. Our workforce and the public will be safe. 

Electric vehicles and home energy management systems are increasing in 
popularity. Personalized services are becoming the norm, not the exception in all 
industries. Consequently, we are focusing on how BC Hydro interacts with 
customers and are adopting a new customer strategy discussed further in 



 

 
 

Chapter 5 (section 5.5.1). This strategy includes building a more accessible 
responsive culture and tone as well as improving service in key customer-facing 
functions such as interconnections. 

1.6.1.1 Making it Easier for Customers to do Business with Us 

BC Hydro plans to invest to make it easier for customers to do business with us, 
recognizing the evolving expectations of customers. Our aim is to provide more 
accessible and responsive service to our customers, in key function areas such 
as interconnections, and to adopt a more customer-centric tone and culture. 
Examples include: 

 BC Hydro is looking to improve basic systems, processes and analytics. 
Examples are changing bills so that they are easier to read and creating 
more mobile and self-service tools such as online booking of 
appointments; 

 With investments in Smart Meters, customers have access to more 
information about their energy use. BC Hydro is now able to deliver more 
timely information when outages occur and we can more easily facilitate 
moves and opening of new accounts; and 

 BC Hydro is also using social media channels to keep customers 
informed when there are situations that may impact them such as 
advance notices of outages. 

BC Hydro is proposing additional funding for this priority in fiscal 2017, which is 
described further in Chapter 5, section 5.5.1.1. 

…….. 

Customer Rates 

BC Hydro has amongst the lowest rates of a major utility in North America. BC 
Hydro participates in Hydro Quebec’s annual comparison of electricity rates and 
our residential rates, small power rates, medium power rates and large power 
average prices are the third, fifth, fourth and fifth lowest in North America among 
the major utilities surveyed, placing all of our rates in the first quartile. Table 2-3 
below illustrates the ranking for our residential customers. (Refer to Appendix EE 
for the Hydro-Quebec 2015 Electricity Rate Comparison Annual Report and BC 
Hydro’s report to Government, which both provide information on the rankings of 
all of customer classes). 

…… 

BC Hydro’s Goal 2 is to “Ensure Rates are Among the Most Affordable in North 
America.”  BC Hydro’s rates are the highest of all the utilities listed in Table 2-3 
for consumption above 2,000 kWh. 

Request: 

9.1 Outline how the BC Hydro customer service strategy as outlined applies 
to remote NIA communities, First Nation communities and low income 
customers; particularly where there is no reliable and affordable internet 
available. 

9.2 Explain how affordable rates will be defined and measured from the 
perspective of various customer groups, including: residential heating 
loads, commercial users and industrial users. 

9.3 Does BC Hydro consider its electricity rates to be low, even in the context 
rate increases and inflation rates? 



 

 
 

9.4 What rate would BC Hydro consider to be “affordable” in the context of 
the current environment? 

9.5 Provide affordable rate projections to F2019 and beyond to the extent 
possible, comparing BC Hydro forecast rates to rates of other utilities that 
BC Hydro compares its rates to. 

9.6 For Table 2-3, calculate the Residential Customer Class power price (in 
cents/kWh) based on BC Hydro’s weighted average of electricity 
consumption for BC Hydro and the peer utilities as shown in this table. 

9.7 Discuss how BC Hydro meets Goal 2 for high consumption electricity 
users (above 2,000 kWh) who may have limited or no options available to 
reduce electricity consumption. 

 

10.0 Reference: Exhibit B-1-1, Page 1-6, Page 1-8; Page 1-20, 1-21; Page 10-2; 
Page 10-13 – 15; Page 1-42 

Topic:  Customer Oriented Culture, DSM 

Explanation:  Electric vehicles and home energy management systems are 
increasing in popularity. Personalized services are becoming the norm, not the 
exception in all industries. Consequently, we are focusing on how BC Hydro 
interacts with customers and are adopting a new customer strategy discussed 
further in Chapter 5 (section 5.5.1). This strategy includes building a more 
accessible and responsive culture and tone as well as improving service in key 
customer-facing functions such as interconnections. 

BC Hydro is moving to a more customer-oriented culture and a renewed focus on 
our everyday interactions with our customers. The former Customer Care Key 
Business Unit has been integrated with the former Transmission and Distribution 
Business Group, and now renamed the Transmission, Distribution and Customer 
Service Business Group. 

BC Hydro has also created a new Operations and Business Support Group 
combining demand-side management, energy planning and economic 
development, business planning and risk, policy and regulatory, communications 
and human resources functions under the guidance of a Chief Human Resources 
Officer and Senior Vice-President of Corporate Affairs. This change is intended to 
ensure a coordinated approach to energy and business planning, with emphasis 
on our corporate priorities that are discussed in section 1.6.1 below. 

BC Hydro’s Demand-Side Management Plan continues investments in areas 
such as capacity-focused conservation, including a load curtailment pilot program 
for large industrial customers. BC Hydro is also increasing its focus on measures 
that provide new tools, information and technologies to customers to help them 
make use of available energy data, including from smart meters, to make smart 
choices about their energy consumption. By having access to information more 
specific to them, customers can make informed choices and save money. 

10.3.3 Company-Wide Priorities 

Our vision is “to be the most trusted, innovative utility company in North America 
by being smart about power in all we do”. Three of the company-wide priorities 
form part of the framework for planning demand-side management for the fiscal 
2017 to fiscal 2019 period: 

 Explore the full potential of energy conservation; 



 

 
 

 Make it easy for customers to do business with us; and 

 Continue to improve the way we operate. 

The company-wide priority of “exploring the full potential of energy conservation” 
speaks to an expanded demand-side management scope that aligns with the 
action items of the 2013 Integrated Resource Plan. 

Request: 

10.1 Outline the BC Hydro strategy and culture in the context of customer 
service and DSM programs in remote NIA communities including how BC 
Hydro will meet the needs of the remote NIA communities and First 
Nation. 

 

11.0 Reference: Exhibit B-1-1, Page 1-11; , Page 2-11; Page 5-112, 113; Page 5-
122 – 124; Page 5-153; Attachment 11-1, Vancouver Sun, September 29, 
2016, http://vancouversun.com/opinion/opinion-bc-hydro-and-duty-of-care ; 

https://par.ccab.com/   

Topic:  Commitment to First Nations 

Explanation:  BC Hydro’s Statement of Aboriginal Principles set out in Chapter 
5 (section 5.6.5) guides our dealings with First Nations. The legal landscape with 
regard to First Nations is changing and First Nations expectations are rising with 
respect to how BC Hydro addresses their priorities. BC Hydro’s operating 
footprint will continue to expand on traditional First Nations territory as it 
continues to build and fulfill the capital plan. BC Hydro must work to ensure that 
the Crown meets its legal obligation to consult, mitigate impacts, and if necessary 
accommodate, First Nations in circumstances where BC Hydro’s proposed 
actions have the potential to impact a First Nation’s asserted rights or title. BC 
Hydro’s dealings with, and commitments to, First Nations are discussed further in 
Chapter 5, section 5.6.5 and Chapter 6, section 6.4.3. 

……  

2.3.6.1 Goal 1 - Set the Standard for Reliable and Responsive Service. We 
will Evaluate Ourselves Using Four Performance Measures: SAIDI, SAIFI, 
Key Generating Facility Forced Outage Factor, a CSAT Index and the 
Attainment of a Gold Progressive Aboriginal Relations Designation 

The following measures are important to assess performance in generation and 
system reliability compared to other peer utilities; to consistently be responsive to 
our customers; and to recognize the importance of proactive First Nations 
engagement and partnerships. 

….. 

5.6.1 Capital Infrastructure Project Delivery – Business Priorities 
Over the test period, the Capital Infrastructure Project Delivery Business Group 
will be focusing on the following company-wide priorities: 
... 

 Building trusting and mutually-beneficial relationships with First 
Nations. 

 

http://vancouversun.com/opinion/opinion-bc-hydro-and-duty-of-care
https://par.ccab.com/


 

 
 

5.6.1.2 Building Trusting and Mutually-Beneficial Relationships with First 
Nations 

BC Hydro recognizes that building relationships that address the interests of First 
Nations is critical to successfully fulfilling BC Hydro’s mission to provide our 
customers with reliable, affordable, clean electricity throughout BC, safely. As we 
make capital investments, we are mindful of First Nations communities around 
the province. BC Hydro is committed to remaining a leader in aboriginal relations 
by continuing to build and strengthen relationships with First Nations. 

Through early engagement and emphasizing collaboration, respect and mutually 
beneficial relationships, First Nations will see improved transparency and their 
interests incorporated into BC Hydro operations and the delivery of our capital 
projects. These interests can include employment, environmental stewardship, 
and business development. 

BC Hydro’s commitment to Aboriginal relations is summarized by its Statement of 
Aboriginal Principles, introduced in 2015. 
 



 

 
 

 

 

Community Relations 

Community Relations interacts with mayors, councillors and regional district 
officials and community leaders in over 160 communities. In addition, it is the 
primary local contact for all 85 Member of the Legislative Assembly constituency 
offices and maintains relationships with regional media. This team also works 
with other stakeholders including business groups, other utilities and crown 
corporations, customers and community organizations when there is an interest 
in or concern about BC Hydro activities. 

…….. 

  



 

 
 

10.5.3 Programs 

The Demand-Side Management Plan includes a suite of demand-side 
management programs that deliver a mix of information, access to efficient 
technology and services, technical assessment and support, and financial 
assistance to all customer classes, to address barriers to cost-effective energy 
efficiency and conservation. The demand-side management programs are 
designed to capture additional demand-side management potential that remains 
beyond that obtained from codes and standards and rate structures. In addition, 
programs are designed to complement rates structures and are critical in setting 
the stage for changes to codes and standards. 

Sector enabling activities, such as trade ally support and training, support the 
residential, commercial and industrial sector programs in achieving their savings. 

Request: 

11.1 Confirm that the commitment by BC Hydro is primarily or even solely 
based on facilities and access and not on day to day operations, 
customer service and relationships. 

11.2 Confirm whether or not the Community Relations interaction includes First 
Nation communities and identify those First Nation communities BC 
Hydro regularly interacts with. 

11.3 Describe the nature of the interactions.  

11.4 Provide references from Exhibit B-1-1 that discuss the BC Hydro actions 
with respect to day to day interactions with First Nation communities and 
customers. 

11.5 Explain how and why reliable and responsive service and the Gold 
Progressive Aboriginal Relations Designation are linked and combined as 
Goal 1. 

11.6 Confirm that no other reference to the Gold Progressive Aboriginal 
Relations Designation is made in Exhibit B-1-1. 

11.7 Provide an explanation of the Gold Progressive Aboriginal Relations 
Designation, how it is attained, how BC Hydro performance will be 
measured and who grants the designation. 

11.8 Outline the actions that BC Hydro has or is planning to undertake to attain 
the Gold GPA designation. 

 

12.0 Reference: Exhibit B-1-1, Page 1-15; Page 4-11 

Topic:  Water Rental Rates, Water Rentals & Property Taxes 

Explanation:  Water Rental Rates: In fiscal 2018 the Tier 3 water rental rate 
will be eliminated and this is reflected in the revenue requirements sought in the 
Application; 

Request: 

12.1 Provide a comparison of water rental rates in British Columbia to other 
Canadian jurisdictions that have water rentals. 

12.2 Provide an estimate of the water rentals paid on each of the WAC Bennett 
Dam and the Peace Canyon Dam since inception of water rentals. 



 

 
 

12.3 Provide an estimate of Property Taxes or Payments in Lieu paid on each 
of the WAC Bennett Dam and Peace Canyon Dam since taxes were first 
paid on the dams. 

12.4 Confirm that no taxes have been or are paid to First Nation displaced by 
the Peace River Dam. 

 

13.0 Reference: Exhibit B-1-1, Page 1-17, 1-18  

Topic:  Rate Increases, Rate Smoothing Regulatory Account 

Explanation:  The final five years of the 2013 10 Year Rates Plan target rate 
increases of 2.6 per cent in each of fiscal 2020 to fiscal 2024, subject to British 
Columbia Utilities Commission review and approval. The 2013 10 Year Rates 
Plan also includes fully recovering the balance in the Rate Smoothing Regulatory 
Account at the end of fiscal 2024. 

Request: 

13.1 Provide the effective rate rider percentage through the 10 Year Rates 
Plan after rate increases are applied to the 5% rate rider. 

 
 

14.0 Reference: Exhibit B-1-1, Page 2-20-22  

Topic:  Regulatory Framework 

Explanation:  Table 2-6 sets out Key Regulatory Statutes and limits on the 
BCUC. 

Request: 

14.1 Describe the areas where the BCUC has regulatory oversight and can 
allow or deny cost recovery. 

 

15.0 Reference: Exhibit B-5, BC Hydro RDA, ZoneII IR 1.9.1; Attachments 15-1, 
Fort Ware Internet & Cellular, BC Service Locations, Fort Ware & Area 
Financial Institutions; Attachment 15-2, 
https://www.canadapost.ca/web/en/products/details.page?article=moneygram_and_posta
l  

Topic:  BC Hydro Account & Customer Service Access  

Explanation:  See also ZoneIIRPG IR 1.9.1.  

In the BC Hydro RDA proceeding, the following evidence was provided: 

Mr. Sanders:  A:  To the first question, I would agree that it is not – to my 

knowledge, it’s not available everywhere.  I would point out looking at this 

particular map that this is based on independent internet service providers that 

have submitted their information to NetworkBC.  So I don’t know specifically 

beyond that.  

 I am aware there is cellular internet coverage in Fort Ware for the Band office 

and administration offices.  I do not know how far beyond that it goes into the 

community. 

https://www.canadapost.ca/web/en/products/details.page?article=moneygram_and_postal
https://www.canadapost.ca/web/en/products/details.page?article=moneygram_and_postal


 

 
 

 

Canada Post MoneyGram bill payment service 

Pay for utilities8, phone services and more with same day or next day service. 

 Same day bill payment is a premium service that notifies the billing 
company of customer payment in minutes.7  

 Next day bill payment is a lower priced bill payment option if you don’t 
need payment to be received as quickly.7  

 Proof of payment guaranteed.7  
 Low flat fees start at $3.99.3  
 Biller8 notified in as little as 10 minutes.3  
 View available billers.  

Request: 

15.1 Please confirm that: 

15.1.1 There is only satellite internet available in Fort Ware. 

15.1.2 There is no cellular service in Fort Ware. 

15.1.3 There is no Service BC office in Fort Ware. 

15.1.4 There are no financial institutions in Fort Ware. 

15.1.5 BC Hydro bill payments can be made through Canada Post. 

15.1.6 Bill payments to BC Hydro through Canada Post cost a minimum 
of $3.99 to $9.99 and up. 

 

16.0 Reference: Exhibit B-1-1, Page 3-33, 34; Page 3-44; BC Hydro RDA, 
Transcript Volume 4, Page 592  

Topic:  DSM Savings / Expenditure Reductions 

Explanation: Demand-Side Management Savings: Demand-side 
management continues to be a key resource in the Load Resource Balance and 
there have been changes since the 2013 Integrated Resource Plan: 

 First, energy savings from conservation rate structures have been less 
than forecasted, but energy savings from codes and standards have 
increased. In particular, customers’ response to the Large General 
Service and Medium General Service two part baseline rates was 
considerably lower than forecasted in the 2013 Integrated Resource Plan. 
Most of the energy savings forecast from the Large General Service and 
Medium General Service rates occurred prior to fiscal 2015 and are 
reflected in actual sales; and 

 Second, BC Hydro has determined that it is appropriate to continue a 
strategy of moderation of demand-side management spending through 
fiscal 2017 to fiscal 2019 (refer to section 3.4.3.1 for more details). This 
moderation strategy has been extended as an assumption for years fiscal 
2020 and beyond (i.e., relatively constant expenditure levels, adjusted for 
inflation). Actual expenditure levels (and the resulting energy savings) for 
fiscal 2020 and beyond will be determined in the 2018 Integrated 
Resource Plan and subsequent applications for expenditure schedules 
under section 44.2 of the Utilities Commission Act. 

https://www.canadapost.ca/cpo/mc/assets/pdf/personal/moneygram_12398_en.pdf


 

 
 

….. 

 Recommended Action 10 in the 2013 Integrated Resource Plan was: 
 

 Advance a set of actions that will support a healthy, diverse clean 
energy sector and promote clean energy opportunities for First 
Nations’ communities. 
 

Request: 

16.1 Provide a schedule of original budget, amended budget and changes 
(increases / decreases) to DSM expenditures for direct program 
expenditures and administrative / overhead expenditures. 

16.2 Provide a schedule of original, amended and changes to DSM 
expenditures in the NIAs and for First Nation communities. 

16.3 Identify the specific actions taken since the 2013 IRP on First Nation 
opportunities. 

16.4 Has BC Hydro included load growth in Fort Ware for greenhouses, fuel 
stop, biomass facility and new housing in the RRA and DSM forecast?  

16.5 Has BC Hydro pursued waste heat recovery and CO2 recovery for remote 
community greenhouses and community energy systems? 

 

17.0 Reference: Exhibit B-1-1, Page 7-48 - 49  

Topic:  Deferral and Regulatory Accounts 

Explanation:  Table 7-8 sets out the various accounts and whether interest is 
applied. 

Request: 

17.1 For each account identify in a separate column whether there is an equity 
return applied / earned. 

 

18.0 Reference: Exhibit B-1-1, Page 10-19 - 20; Section 4.4.2.4, Page 4-25 

Topic:  DSM Tests, NIA Avoided Energy Cost 

Explanation:  In addition to using the long-run marginal cost as the 

avoided cost stream to determine cost-effectiveness, BC Hydro added an extra 
Utility Cost Test screening filter using the B.C.-border sell price forecast as the 
avoided energy cost stream  (which is approximately $36 per MWh) in order to 
prioritize demand-side management investments. This ensures that even surplus 
energy resulting from demand-side management would have a positive impact on 
BC Hydro’s revenue requirements, because the utility cost of demand-side 
management would be less than the wholesale market price. 

Any demand-side management initiative that did not pass the Total Resource 
Cost Test (at long-run marginal cost) and did not pass the Utility Cost Test at the 
value of $36 per MWh was investigated for modifications to pass these tests, with 
the exception of the demand-side measures initiatives specified in section 3 of 
the Demand-Side Measures Regulation. 



 

 
 

Our assessment framework also included the attributes listed below. These 
attributes were considered in reviewing each initiative to determine whether it 
should be included, adjusted or cancelled in the Demand-Side Management Plan 
(these attributes were not applied in any particular order): 

 ... 

 Maintaining flexibility (to ramp up) through sustaining energy conservation 
presence and relationships with customers and suppliers (e.g., the BC 
Hydro Alliance of Energy Professionals); 

 Supporting priority BC Hydro and government initiatives and strategic 
objectives (e.g., explore the full potential of energy conservation, and 
customer strategy); 

 ... 

 Providing broad access and coverage to conservation programs and 
information across each customer sector; 

 Limiting missed opportunities for demand-side management customer 
projects; 

 ... 

The cost-effectiveness tests and the other components of the framework ensure 
that the proposed fiscal 2017to fiscal 2019 demand-side measures expenditures 
are beneficial to customers in that the expenditures will not increase BC Hydro’s 
revenue requirement, are cost-effective compared to supply-side resource 
options, and provide access and coverage to conservation programs and 
information for each customer sector so that customers have the opportunity to 
reduce their electricity bills. 

Non-Integrated Area communities are served by local generating facilities and 
distribution networks.  Generating capacity in these areas is provided by a 
combination of diesel and hydro facilities.  BC Hydro purchases approximately 
one-third of the energy supplied in these areas from IPPs.  

 

Request: 

18.1 Provide the range of Utility Costs for NIA diesel generation. 

18.2 Provide the range of Utility Costs for NIA IPP generation. 

18.3 Provide the NIA diesel generation avoided cost per MWh. 

18.4 Provide the NIA IPP generation avoided cost per MWh. 

18.5 Explain how the current NIA and remote First Nation DSM programs align 
with the attributes in the assessment framework. 

 

19.0 Reference: Exhibit B-1-1, Page 10-1, Table 10-1, Page 10-26   

Topic:  Fiscal 2017 to Fiscal 2019 DSM Expenditure Schedule 

Explanation:  Table 10-2 includes the expenditures on demand-side 

measures that we anticipate making over the fiscal 2017 to fiscal 2019 test period 
as part of its Demand-Side Management Plan. 



 

 
 

 

The Minister confirmed Government’s support for demand-side management 
expenditures averaging $125 million per year for the fiscal 2017 to fiscal 2019 
test period, and also confirmed that Government understands that as a result of 
these changes, BC Hydro will achieve a lower level of electricity savings than 
was established in the 2013 Integrated Resource Plan. 

Request: 

19.1 Provide DSM expenditures for each of Zones I, IB and II. 

19.2 Provide low income DSM expenditures for each of Zones I, IB and II. 

19.3 Provide actual DSM expenditures for the last 5 years for each of Zones I, 
IB and II. 

19.4 Provide actual DSM low income expenditures for the last 5 years for each 
of Zones I, IB and II. 

19.5 Has BC Hydro has had any stakeholder discussions on planned “DSM 
expenditures for F2017 to F2019” and the “lower level of electricity 
savings”.  If so, please provide any reports, summaries, etc. of customer 
feedback.  

 
20.0 Reference: Exhibit B-1-1, Page 10-23, Page 10-27, Page 10-28, 

Appendix V, First Nations Strategies, Page 3  

Topic:  DSM Analysis, Alignment with B.C.’s Energy Objectives 

Explanation:  All three alternatives meet the B.C. energy objective of BC 

Hydro reducing its expected increase in demand for electricity by the year 2020 
by at least 66 per cent based on the mid load forecast without load from liquefied 
nature gas projects. 

To encourage the switching from one kind of energy source or use to another 
that decreases greenhouse gas emission in B.C.   

To encourage communities to reduce greenhouse gas emission and use energy 
efficiently…..Support will also be provided to First Nations communities for 
energy efficient housing and community buildings and on the development and 
implementation of energy efficient housing policies and community energy plans. 



 

 
 

There are unique geographic and market barriers that affect First Nations and 
remote communities.  In order to address these unique barriers, BC Hydro is 
focusing on activities that will: 

 Support education and skills training to build energy literacy in the 
community….. 

 Facilitate access to opportunity assessments and energy efficient 
upgrades for homes… 

 Support the development and implementation of energy efficient housing 
policy… 

 Support the development of community energy plans… 

 Pilot a targeted Low Income offer to First Nations communities 

Request: 

20.1 Is the 66% target by the year 2020 is based on the entire BC Hydro 
system.  

20.2 What is the 2020 target for the NIA communities for each of Zones IB and 
II? 

20.3 What impact on demand and revenues will energy source switching have 
on BC Hydro? 

20.4 What specifically is meant by “support” provided to First Nations 
communities and “facilitate”? 

20.5 How will current restrictions and barriers to DSM and energy efficiency 
upgrades be addressed? 

20.6 What actions has BC Hydro undertaken and will BC Hydro be undertaking 
in NIA communities to reduce GHG emissions from diesel fired generation 
and lower generation costs?  Provide any specific details, reports, 
analysis of “First Nations Strategies”. 

20.7 Provide specific details, reports, analysis on the Low Income pilot, such 
as program details, MWh of energy savings, costs, etc. 

20.8 How will the success of the Low Income pilot be measured and how and 
when will a decision be made to extend the Low Income program to other 
First Nations communities?   

 

21.0 Reference: Exhibit B-1-1, Page 10-52, Table 10-14 

Topic:  Key Performance Indicators for Residential Initiatives 

Explanation:  BC Hydro provides the following Key Performance 

Indicators for Residential Initiatives for Low Income in Table 10-14, as shown 
below: 



 

 
 

 

Request: 

21.1 What are the Leading and Lagging Key Performance Indicators for ECAP 
under the Low Income DSM initiative?  

21.2 What are the Leading and Lagging Key Performance Indicators for ECAP 
for NIAs and remote First Nation communities? 

21.3 Provide an example of the ECAP energy savings calculation.  
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 The W.A.C. Bennett dam on the Peace River 


Fifty-five years ago, one of the world’s tallest earth dams was built 22 km west of Hudson’s 


Hope. It flooded a valley shaped by the Parsnip and Finlay Rivers. It was where the Tsay Keh 


Dene had derived their livelihoods, established their identity and honoured their ancestors for 


millennia. The developers were in such a hurry that they did not harvest the timber in the valley, 


but crushed it under giant rollers. They also obliterated the rights and title of the Tsay Keh Dene. 


Today, a quarter of all electricity used in B.C. comes the W.A.C. Bennett dam, but few 


consumers know of its high cost to the Tsay Keh Dene. 


The Tsay Keh Dene have re-established their community at the most northerly point of Williston 


Reservoir. Here, they endure dust storms, are 10 hours away from Prince George, and pay 


exorbitant prices for their most basic needs. The federal government has yet to recognize the 


reserve. The people rely on projects, almost like handouts, from BC Hydro for much of their 


livelihoods. For the past few years, they have been collecting and burning the logs that now float 


to the surface of the reservoir, endangering boats and barges. But this “contract award” is coming 


to an end in 2017.  


Although next to a massive hydropower project, the village continues to rely on diesel for 


electricity. In response to the Remote Community Electrification initiative of 2007, the Tsay Keh 


Dene proposed to build a biomass cogeneration system using otherwise-wasted timber from the 


reservoir and forests of pine killed by beetles — enough fuel for climate-friendly energy 


independence lasting seven generations. The operation of the cogeneration plant would have 


created over a dozen sustainable jobs while providing the village with inexpensive, renewable 
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heat and power. The heat would have made it economic to have a greenhouse, creating yet more 


jobs and providing locally grown food for an affordable balanced diet. 


The cogeneration proposal won a $1-million award from B.C.’s Innovative Clean Energy 


competition, yet BC Hydro blocked it. The Tsay Keh Dene needed a power purchase agreement 


with BC Hydro to secure debt financing. But BC Hydro rejected the energy demand forecast. BC 


Hydro’s own projection allowed demand from essential electric loads and population growth. By 


doing so, BC Hydro rejected the Tsay Keh Dene vision for promoting local industry supported 


by low-cost heat and power. Historically, this is exactly how the province attracted Alcan and 


Teck.  


Making matters worse, BC Hydro declared they would build new diesel generators and provide 


reliable power to the community. They used their technical authority to force Indigenous 


and Northern Affairs Canada into paying over $3 million for diesel generators that local mining 


companies install at 1/3 the cost. This waste of funding is compounded by fuel subsidies 


earmarked for the community by Indigenous and Northern Affairs Canada continuing to flow to 


some oil company’s pocket. Moreover, the community’s electricity demand is already exceeding 


BC Hydro’s projections, leading to blackouts and flickering lights on a weekly basis. 


Last year, a 2,700-litre spill of bunker oil in English Bay, from the cargo ship MV Marathassa, 


had all levels of government in a tizzy. The fuel for Tsay Keh Dene’s generators are delivered by 


articulated tanker trucks travelling on forestry roads. They have repeatedly spilled far greater 


quantities of diesel oil in the Williston Reservoir watershed — without a whisper from anyone in 


power.  


Inadequate consultation and disrespect for First Nations was not excusable half a century ago; it 


should be criminal now. The Tsay Keh Dene and other First Nations are and continue to be 


treated as if they are minors. This power imbalance forces First Nations to acquiesce on matters 


they should have control of. Despite overwhelming evidence about environmental and social 


harm from high dams, sufficiency of electricity supply of at least two decades, and rapid 


progress in other forms of low-impact renewable power, BC Hydro continues to promote Site C. 


In doing so, they are repeating their pattern of violations of rights 70 km to the west. 


Chief Dennis Izony is chief of the Tsay Keh Dene First Nation. Hadi Dowlatabadi is a professor 


and Canada Research Chair at the Institute for Resources and Environmental Sustainability, 


UBC. 
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� We investigate ex post outcomes of schedule and cost estimates of hydropower dams.
� We use the “outside view” based on Kahneman and Tversky's research in psychology.
� Estimates are systematically and severely biased below actual values.
� Projects that take longer have greater cost overruns; bigger projects take longer.
� Uplift required to de-bias systematic cost underestimation for large dams is þ99%.
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a b s t r a c t


A brisk building boom of hydropower mega-dams is underway from China to Brazil. Whether benefits of
new dams will outweigh costs remains unresolved despite contentious debates. We investigate this
question with the “outside view” or “reference class forecasting” based on literature on decision-making
under uncertainty in psychology. We find overwhelming evidence that budgets are systematically biased
below actual costs of large hydropower dams—excluding inflation, substantial debt servicing, environ-
mental, and social costs. Using the largest and most reliable reference data of its kind and multilevel
statistical techniques applied to large dams for the first time, we were successful in fitting parsimonious
models to predict cost and schedule overruns. The outside view suggests that in most countries large
hydropower dams will be too costly in absolute terms and take too long to build to deliver a positive risk-
adjusted return unless suitable risk management measures outlined in this paper can be affordably
provided. Policymakers, particularly in developing countries, are advised to prefer agile energy
alternatives that can be built over shorter time horizons to energy megaprojects.


& 2014 The Authors. Published by Elsevier Ltd. All rights reserved.


1. Large hydropower dam controversy


The 21st Century faces significant energy challenges on a global
scale. Population and economic growth underpin increasing demand
for energy from electricity to transport fuels. Social objectives of
poverty alleviation, adaptation and mitigation of climate change, and
energy security present policy makers and business leaders with
difficult decisions and critical trade-offs in implementing sound
energy policies. Demand for electricity is, for example, slated to


almost double between 2010 and 2035 requiring global electricity
capacity to increase from 5.2 terawatt (TW) to 9.3 TW over the same
period (IEA, 2011). Currently, the de facto strategic response to these
big energy challenges is “big solutions” such as large hydropower
dams. Are such big solutions in general and large hydropower dams
in particular the most effective strategy, on a risk-adjusted basis, to
resolve global energy challenges? Might more numerous small
interventions be more prudent from the perspective of risk manage-
ment and maximizing net present value even when they entail
somewhat higher per unit cost of production?


Proponents of large dams envisage multiple benefits. A big step-
up in hydropower capacity along with a long and varied list of
corollary benefits: reducing fossil fuel consumption, flood control,
irrigation, urban water supply, inland water transport, technological
progress, and job creation (Billington and Jackson, 2006; ICOLD,
2010). Inspired by the promise of prosperity, there is a robust
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pipeline of new mega-dams being developed globally after a two-
decade lull. The Belo Monte dam in Brazil, the Diamer-Bhasha in
Pakistan, Jinsha river dams in China, Myitsone dam in Myanmar, or
the Gilgel Gibe III dam in Ethiopia, all in various stages of develop-
ment, are unprecedented in scale.


Large dams are, however, controversial because they exert
substantial financial costs (World Bank, 1996; World Commission
on Dams, 2000). Beyond the financial calculus, large dams have
profound environmental (McCully, 2001; Scudder, 2005; Stone,
2011), ecological (Nilsson et al., 2005; Ziv et al., 2012), and social
(Bakker, 1999; Duflo and Pande, 2007; Richter et al., 2010;
Sovacool and Bulan, 2011) impacts. Stone (2011, p. 817) reports
in Science that the Three Gorges dam in China is an “environ-
mental bane” that will cost over USD 26.45 billion over the next 10
years in environmental “mitigation efforts”. Despite their outsized
financial and environmental costs, the purported benefits of large
hydropower dams prove uncertain. For example, the World
Commission of Dams (2000, p. 30) reported that for large hydro-
power dams “average [hydropower] generation in the first year of
commercial operation is 80% of the targeted value”—a trend of
which the recently completed Bakun hydroelectric project in
Borneo is an alarming example (Sovacool and Bulan, 2011).
Similarly, Duflo and Pande (2007) find adverse distributional
impacts of large irrigation dams in India. Winners downstream
come with losers upstream yielding a more modest, if any, net
economic benefit.


The scale of contemporary large dams is so vast that even for a
large economy such as China's the negative economic ramifications
“could likely hinder the economic viability of the country as a whole”
if the risks inherent to these projects are not well managed (Salazar,
2000). Similarly, Merrow et al. (1988, pp. 2–3) warn that “such
enormous sums of money ride on the success of megaprojects [such
as large dams] that company balance sheets and even government
balance-of-payments accounts can be affected for years by the
outcomes”. Such warnings are not idle alarmism. There is mounting
evidence in civil society, academic research, and institutional
accounts that large dams have strikingly poor performance records
in terms of economy, social and environmental impact, and public
support (McCully, 2001; Scudder, 2005; Singh, 2002; Sovacool and
Bulan, 2011; WCD, 2000). There are acrimonious, and as yet incon-
clusive, debates in scientific literature and civil society about whether
large dams are a boon or a curse. Should we build more large
hydropower dams? How confident can planners be that a large bet
on a large dam will pay-off handsomely?


We investigate these questions with the “outside view” or
“reference class forecasting” based on the literature on decision-
making under uncertainty that won Princeton psycholo-
gist Daniel Kahneman the Nobel Prize in economics in 2002
(Kahneman and Tversky, 1979a, 1979b; Kahneman, 1994) extended
and applied by Bent Flyvbjerg and colleagues to infrastructure
projects (Flyvbjerg et al., 2003; Flyvbjerg, 2009). We present
statistical and comparative evidence from the largest reference
class to-date of actual costs of large hydropower dam projects
(hereafter large dams unless stated otherwise). We find that even
before accounting for negative impacts on human society and
environment, the actual construction costs of large dams are too
high to yield a positive return. Large dams also take inordinately
long periods of time to build, making them ineffective in resolving
urgent energy crises. Our evidence pertains primarily to large dams
and the results cannot be applied either to smaller dams or other
large energy solutions such as nuclear power without first building
a separate “reference class” for other types of power generation
technologies. Our findings, however, point towards the general-
izable policy proposition that policymakers should prefer energy
alternatives that require less upfront outlays and that can be built
very quickly.


There is no doubt that harnessing and managing the power of
water is critical for economies but large dams are not the way to
do so unless suitable risk management measures outlined in this
paper can be affordably provided. Building on literature in decision
making under uncertainty in management, psychology, and
planning research, this paper further provides public agencies
(e.g. national planning and finance ministries, power and water
authorities), private entrepreneurs, investors, and civil society a
framework to test the reliability of ex ante estimates for construc-
tion costs and schedules of power generation alternatives. An
impartial and rigorous application of the reference class forecast-
ing methods proposed here can improve the selection and
implementation of new investments.


2. Delusion and deception in large hydropower dam planning?


Our approach to address the debates about whether or not to
build dams is to incorporate an evidence-based perspective that
reflects how decisions among alternative options are actually
made and on what basis. Theoretical and empirical literature on
decision-making under uncertainty proposes two explanations—
psychological delusion and political deception—that suggest deci-
sion-makers' forecasts, and hence ex ante judgment, are often
adversely biased (Tversky and Kahneman, 1974; Kahneman and
Lovallo, 1993; Flyvbjerg, 2003; Lovallo and Kahneman, 2003;
Kahneman, 2011).


First, experts (e.g., statisticians, engineers, or economists) and
laypersons are systematically and predictably too optimistic about
the time, costs, and benefits of a decision. This “planning fallacy”
(Kahneman and Tversky, 1979b; Buehler et al., 1994) stems from
actors taking an “inside view” focusing on the constituents of the
specific planned action rather than on the outcomes of similar
actions already completed (Kahneman and Lovallo, 1993). Thus, for
example, the estimated costs put forward by cities competing to
hold the Olympic Games have consistently been underestimated
yet every four years these errors are repeated. Biases, such as
overconfidence or overreliance on heuristics (rules-of-thumb),
underpin these errors.


Second, optimistic judgments are often exacerbated by decep-
tion, i.e. strategic misrepresentation by project promoters (Wachs,
1989; Pickrell, 1992; Flyvbjerg et al., 2002, 2005, 2009). Recent
literature on infrastructure delivery finds strong evidence that
misplaced political incentives and agency problems lead to flawed
decision-making (see Flyvbjerg et al., 2009). Flyvbjerg et al. (2009, p.
180) further discuss that delusion and deception are complemen-
tary rather than alternative explanations for why megaprojects
typically face adverse outcomes. It is, however, “difficult to disen-
tangle” delusion from deception in practice. Using quasi-
experimental evidence from China, Ansar et al. (2013) suggest that
while better incentive alignment can help to lower the frequency
and, to a lesser extent, the magnitude of biases, it does not entirely
cure biases.


Be it delusion or deception, is decision-making in large hydro-
power dams systematically biased by errors in cost, schedule, and
benefit forecasts? What is the risk that costs might outweigh
benefits for a proposed dam? While the future is unknowable,
uncertain outcomes of large investments can still be empirically
investigated using “reference class forecasting” (RCF) or the “out-
side view” techniques (Kahneman and Lovallo, 1993; Flyvbjerg,
2006, 2008). To take an outside view on the outcome of an action
(or event) is to place it in the statistical distribution of the
outcomes of comparable, already-concluded, actions (or events).
The outside view has three advantages: First, it is evidence-based
and requires no restrictive assumptions. Second, it helps to test
and fit models to explain why the outcomes of a reference class of


A. Ansar et al. / Energy Policy ∎ (∎∎∎∎) ∎∎∎–∎∎∎2


Please cite this article as: Ansar, A., et al., Should we build more large dams? The actual costs of hydropower megaproject development.
Energy Policy (2014), http://dx.doi.org/10.1016/j.enpol.2013.10.069i



http://dx.doi.org/10.1016/j.enpol.2013.10.069

http://dx.doi.org/10.1016/j.enpol.2013.10.069

http://dx.doi.org/10.1016/j.enpol.2013.10.069





past actions follow the observed distribution. Third, it allows to
predict the uncertain outcomes of a planned action by comparing
it with the distributional information of the relevant reference
class. The theoretical foundations of the outside view were first
described by Kahneman and Tversky (1979b) and later by
Kahneman and Lovallo (1993) and Lovallo and Kahneman (2003)
as means to detect and cure biases in human judgment. The
methodology and data needed for employing the outside view, or
reference class forecasting, in practice were developed by
Flyvbjerg (2006, 2008) in collaboration with first implemented
in practice by Flyvbjerg and COWI (2004).


2.1. Three steps to the outside view


The outside view, applied to large dams for the first time here,
involves three steps: (i) identify a reference class; (ii) establish an
empirical distribution for the selected reference class of the
parameter that is being forecasted; (iii) compare the specific case
with the reference class distribution. We take a further innovatory
step of fitting multivariate multilevel models to the reference data
to predict future outcomes. Our technique is an important
improvement in the methodology of the outside view that can
be generalized and applied to other large-scale and long-term
decisions under uncertainty. With de-biased forecasts managers
can make empirically and statistically grounded, rather than
optimistic, judgments (Dawes et al., 1989; Buehler et al., 1994;
Gilovich et al., 2002).


The outside view—as implemented by Flyvbjerg (2006, 2008)
—is not without limitations (see Sovacool and Cooper, 2013 for a
discussion specifically about energy megaprojects). For example,
RCF focuses on generic risk inherent in a reference class rather
than specific project-level risk. We rectify against this limitation
by fitting regression models in addition to using traditional
RCF methods in the result section below. Sovacool and Cooper
(2013, p. 63) further suggest that RCF may not provide sufficiently
accurate indication of the risks of rare megaprojects the likes of
which have never been built before. Such “out of the sample”
problems are well noted in probability theory. They do not,
however, deny the fundamental usefulness of RCF. If anything
our results err towards conservative estimates of actual cost
overruns and risks experienced by large dams.


2.2. Measures and data


Following literature on the planning fallacy (Sovacool and
Cooper, 2013), the parameters central to our investigation and
multilevel regression analysis is the inaccuracy between man-
agers' forecasts and actual outcomes related to construction
costs, or the cost overrun, and implementation schedule, or
schedule slippage. Following convention, cost overrun is the
actual outturn costs expressed as a ratio of estimated costs1; cost
overruns can also be thought as the underestimation of actual
costs (Bacon and Besant-Jones, 1998; Flyvbjerg et al., 2002).
Schedule slippage, called schedule overrun, is the ratio of the
actual project implementation duration to the estimated project
implementation. The start of the implementation period is taken
to be the date of project approval by the main financiers and the
key decision makers, and the end is the date of full commercial
operation.


Inaccuracies between actual outcomes versus planned forecasts
are useful proxies for the underlying risk factors that led to the
inaccuracies. For example, cost overruns reduce the attractiveness


of an investment and if they become large the fundamental
economic viability becomes questionable. Bacon and Besant-
Jones (1998, p. 317) offer an astute summary:


The economic impact of a construction cost overrun is the
possible loss of the economic justification for the project. A cost
overrun can also be critical to policies for pricing electricity on
the basis of economic costs, because such overruns would lead
to underpricing. The financial impact of a cost overrun is the
strain on the power utility and on national financing capacity in
terms of foreign borrowings and domestic credit.


Similarly, schedule slippages delay much needed benefits,
expose projects to risks such as an increase in finance charges,
or creeping inflation, which may all require upward revision in
nominal electricity tariffs. Financial costs and implementation
schedules, because of their tangibility, are also good proxies for
non-pecuniary impacts such as those on the environment or on
the society. Projects with a poor cost and schedule performance
are also likely to have a poor environmental and social track
record. A greater magnitude of cost and schedule overruns is thus
a robust indicator of project failure (Flyvbjerg, 2003).


In taking the outside view on the cost and schedule under/
overruns, our first step was to establish a valid and reliable
reference class of previously built hydropower dams as discussed
above. The suggested practice is that a reference class ought to be
broad and large enough to be statistically meaningful but narrow
enough to be comparable (Kahneman and Tversky, 1979b;
Kahneman and Lovallo, 1993; Flyvbjerg, 2006). International
standard defines dams with a wall height415 m as large. The
total global population of large dams with a wall height 415 m
is 45,000. There are 300 dams in the world of monumental scale;
these “major dams” meet one of three criteria on height
(4150 m), dam volume (415 million m3), or reservoir storage
(425 km3) (Nilsson et al., 2005).


From this population of large dams, our reference class drew a
representative sample of 245 large dams (including 26 major
dams) built between 1934 and 2007 on five continents in 65
different countries—the largest and most reliable data set of its
kind. The portfolio is worth USD 353 billion in 2010 prices. All
large dams for which valid and reliable cost and schedule data
could be found were included in the sample. Of the 245 large
dams, 186 were hydropower projects (including 25 major dams)
and the remaining 59 were irrigation, flood control, or water
supply dams. While we are primarily interested in the perfor-
mance of large dam projects with a hydropower component, we
also included non-hydropower dam projects in our reference class
to test whether project types significantly differ in cost and
schedule overruns or not. Fig. 1 presents an overview of the
sample by regional location, wall height, project type, vintage,
and actual project cost.


The empirical strategy of this paper relied on documentary
evidence on estimated versus actual costs of dams. Primary docu-
ments were collected from ex ante planning and ex post evaluation
documents of the


1. Asian Development Bank;
2. World Bank, also see World Bank (1996) and Bacon and Besant-


Jones (1998);
3. World Commission of Dams (WCD), also see WCD (2000)2;
4. U.S. Corps of Engineers;
5. Tennessee Valley Authority;


1 Cost overruns can also be expressed as the actual outturn costs minus
estimated costs in percent of estimated costs.


2 Note that the World Bank, Asian Development Bank, and the WCD typically
report cost data in nominal USD. We, however, converted these data, adapting
methods from World Bank (1996: 85), into constant local currencies.
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6. U.S. Bureau of Reclamation, also see Hufschmidt and Gerin
(1970),3 and Merewitz (1973) on the U.S. water-resource con-
struction agencies.


The procedures applied to the cost and schedule data here are
consistent with the gold standard applied in the field—more
detailed methodological considerations can be found in Flyvbjerg
et al. (2002), Federal Transit Administration (2003), Pickrell
(1989, 1992), World Bank (1996) and Bacon and Besant-Jones
(1998) with which our data are consistent. All costs are total
project costs comprising the following elements: right-of-way


acquisition and resettlement; design engineering and project
management services; construction of all civil works and facil-
ities; equipment purchases. Actual outturn costs are defined as
real, accounted construction costs determined at the time of
project completion. Estimated costs are defined as budgeted, or
forecasted, construction costs at the time of decision to build. The
year of the date of the decision to build a project is the base year
of prices in which all estimated and actual constant costs have
been expressed in real (i.e. with the effects of inflation removed)
local currency terms of the country in which the project is
located. We exclude from our calculations debt payments, any
ex post environmental remedial works, and opportunity cost of
submerging land to form reservoirs. This makes comparison of
estimated and actual costs of a specific project a like-for-like
comparison.


2.3. Analyses


We investigated the magnitude and frequency of cost and
schedule forecast (in)accuracies with a combination of simple


Fig. 1. Sample distribution of 245 large dams (1934–2007), across five continents, worth USD 353B (2010 prices).


3 Hufschmidt and Gerin (1970) report data on over 100 dams built in the
United States between 1933 and 1967. The salient results of the study were that in
nominal USD terms dams built by TVA suffered a 22% cost overrun; U.S. Corps of
Engineers overrun was 124% for projects built or building prior to 1951, and 36% for
projects completed between 1951 and 1964; while U.S. Bureau of Reclamation
overrun was 177 per cent for projects built or building prior to 1955 and 72 per cent
for all projects built or building in 1960 (Hufschmidt and Gerin, 1970: 277). Despite
its large sample, Hufschmidt and Gerin (1970) do not report data broken down
project-by-project. The validity and reliability of these data could not thus be
established and were consequently excluded.
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statistical (parametric and non-parametric) tests and by fitting
more sophisticated multilevel regression models sometimes
termed Hierarchical Linear Models (HLM).


Multilevel or hierarchically structured data are the norm in the
social, medical, or biological sciences. Rasbash et al. (2009, p. 1)
explain: “For example, school education provides a clear case of a
system in which individuals are subject to the influences of
grouping. Pupils or students learn in classes; classes are taught
within schools; and schools may be administered within local
authorities or school boards. The units in such a system lie at four
different levels of a hierarchy. A typical multilevel model of this
system would assign pupils to level 1, classes to level 2, schools to
level 3 and authorities or boards to level 4. Units at one level are
recognized as being grouped, or nested, within units at the next
higher level. Such a hierarchy is often described in terms of
clusters of level 1 units within each level 2 unit, etc. and the term
clustered population is used.” Important for a hierarchical linear
model is that the dependent variable is at the lowest level of the
nested structure. Multilevel models are necessary for research
designs where data for observations are organized at more than
one level (i.e., nested data) (Gelman and Hill, 2007). Failing to use
multilevel models in such instances would result in spurious
results (Rasbash et al., 2009).


With respect to our data on dams, projects are nested in the
countries of their domicile. Like test scores of pupils from the
same school tend exhibit within-school correlation, similarly
outcomes of dam projects may exhibit within-country correla-
tion that needs to be properly modeled using a multilevel
model. We took this into account by modeling country as a first
level random effect in a mixed effects multilevel model. The


models were made parsimonious by using stepwise variable
selection.


3. Results and interpretation


Our second step was to establish an empirical distribution for
the cost forecast errors of large dams. We collected data on 36
possible explanatory variables, listed in Table 1, for the 245 large
dams in our reference class.


Table 1
Variables and characteristics used in multilevel regressions on construction cost overrun and schedule slippage.


Project-specific variables
Project features


Hydropower or non-hydropower large dam project (dummy variable)
New power station or station extension (dummy variable)


Size
Generator unit capacity (MW)
Total project generation capacity (MW)
Dam height for new hydropower station (meters)
Hydraulic head for new hydropower station (meters)a


Reservoir area created by project (hectares)a


Length of tunnels (kilometers)a


Cost
Estimated project cost (constant local currency converted to 2010 USD MM)
Actual project cost (constant local currency converted to 2010 USD MM)
Cumulative inflation contingency (percentage)


Time
Year of final decision to build
Estimated implementation schedule (months)
Year of start of full commercial operation
Actual implementation schedule (months)


Procurement
Estimated project foreign exchange costs as a proportion of estimated total project costs (percentage)
Competitiveness of procurement process, international competitive bidding amount as a proportion of estimated total project costs (percentage)*


Main contractor is from the host country (dummy variable)


Country variables
Country (second level to control for within country correlation)
Political regime of host country is a democracy (dummy variable)
GDP of host country (current USD)
Per capita income of host country in year of loan approval (constant USD)
Average actual cost growth rate in host country over the implementation period—the GDP deflator (percentage)
MUV Index of actual average cost growth rate for imported project components between year of loan approval and year of project completion
Long-term inflation rate of the host country (percentage)
Actual average exchange rate depreciation or appreciation between year of formal-decision-to-build and year of full commercial operation (percentage)
South Asian projects (dummy variable)
North American projects (dummy variable)


a Denotes variables with a large number of missing values not used for regression analysis.


Fig. 2. Density trace of actual/estimated cost (i.e. costs overruns) in constant local
currency terms with the median and mean (N¼245).
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3.1. Preliminary statistical analysis of cost performance


With respect to cost overruns, we make the following observa-
tions:


1. Three out of every four large dams suffered a cost overrun in
constant local currency terms.


2. Actual costs were on average 96% higher than estimated costs;
the median was 27% (IQR 86%). The evidence is overwhelming
that costs are systematically biased towards underestimation
(Mann–Whitney–Wilcoxon U¼29,646, po0.01); the magni-
tude of cost underestimation (i.e. cost overrun) is larger than
the error of cost overestimation (po0.01). The skew is towards
adverse outcomes (i.e. going over budget).


3. Graphing the dams' cost overruns reveals a fat tail as shown in
Fig. 2; the actual costs more than double for 2 out of every 10
large dams and more than triple for 1 out of every 10 dams. The
fat tail suggests that planners have difficulty in computing
probabilities of events that happen far into the future (Taleb,
[2007] 2010, p. 284))


4. Large dams built in every region of the world suffer systematic
cost overruns. The mean forecasting error is significantly above
zero for every region. Fig. 3 shows the geographical spread and
cost overruns of large dams in our reference class. Large dams
built in North America (n¼40) have considerably lower cost
overrun (M¼11%) than large dams built elsewhere (M¼104%).
Although after controlling for other covariates such as project
scale in a multilevel model, reported below, the differences
among regions are not significant. We noted, three out of four
dams in our reference class had a North American firm advising
on the engineering and economic forecasts. Consistent with
anchoring theories in psychology, we conjecture that an over-
reliance on the North American experience with large dams may
bias cost estimates downwards in rest of the world. Experts may
be “anchoring” their forecasts in familiar cases from North
America and applying insufficient “adjustments” (Flyvbjerg
et al., 2009; Tversky and Kahneman, 1974), for example to
adequately reflect the risk of a local currency depreciation or
the quality of local project management teams. Instead of
optimistically hoping to replicate the North American cost


performance, policymakers elsewhere ought to consider the
global distributional information about costs of large dams.


5. The typical forecasted benefit-to-cost ratio was 1.4. In other
words, planners expected the net present benefits to exceed
the net present costs by about 40%. Nearly half the dams
suffered a cost overrun ratio of 1.4 or greater breaching this
threshold after which the asset can be considered stranded—i.e.
its upfront sunk costs are unlikely to be recovered. This is
assuming, of course, that the benefits did not also fall short of
targets, even though there is strong evidence that actual
benefits of dams are also likely to fall short of targets (WCD,
2000; McCully, 2001; Scudder, 2005).4


6. We tested whether forecasting errors differ by project type
(e.g., hydropower, irrigation, or multipurpose dam) or wall type
(earthfill, rockfill, concrete arch, etc.). Pairwise comparisons of
percentage mean cost overrun and standard deviations as well
as non-parametric Mann–Whitney tests for each of the para-
meters show no statistically significant differences. We con-
clude that irrespective of project or wall type, the probability
distribution from our broader reference class of 245 dams
applies as in Fig. 2.


7. We analyzed whether cost estimates have become more
accurate over time. Statistical analysis suggests that irrespec-
tive of the year or decade in which a dam is built there are no
significant differences in forecasting errors (F¼0.57, p¼0.78).
Similarly, there is no linear trend indicating improvement or
deterioration of forecasting errors (F¼0.54, p¼0.46) as also
suggested in Fig. 4. There is little learning from past mistakes.
By the same token, forecasts of costs of large dams today are
likely to be as wrong as they were between 1934 and 2007.


We also explored the absolute costs of large hydropower dams
(N¼186). A large hydropower dam on average costs 1800 million
in 2010 USD with an average installed capacity of 630 MW. One
MW installed capacity on average costs 2.8 million in 2010 USD.


Fig. 3. Location of large dams in the sample and cost overruns by geography.


4 A more comprehensive inquiry into planned versus actual benefits of dams is
postponed until a future occasion but data available on 84 of the 186 large
hydroelectric dam projects thus far suggests that they suffer a mean benefits
shortfall of 11%.
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A preliminary univariate analysis, which makes no attempts to
take into account any covariates, shows that increase in the scale
of a dam, e.g., measured as height of the dam wall, increases the
absolute investment required exponentially, e.g. a 100 m high dam
wall is four times more costly than a 50 m wall (R2¼0.27, F¼92.5,
po0.01). An even stronger relationship can be seen between
installed capacity MW and actual costs (R2¼0.70, F¼461.1,
po0.01).


Furthermore, the rate of cost overrun outliers increases with
increase in dam size either measured in installed hydropower
generation (r¼0.24, p¼0.01) or wall height (r¼0.13, p¼0.05).
Since there is a significant correlation between dam height and
hydropower installed capacity (r¼0.47, po0.01), evidence sug-
gests that larger scale in general is prone to outlying cost overruns.
We further investigate the effects of scale on cost overruns by
fitting multilevel models (Models 1 and 2) reported below.


3.2. Preliminary statistical analysis of schedule performance


Not only are large dams costly and prone to systematic and
severe budget overruns, they also take a long time to build. Large
dams on average take 8.6 years. With respect to schedule slippage,
we make the following observations:


8. Eight out of every 10 large dams suffered a schedule overrun.
9. Actual implementation schedule was on average 44%


(or 2.3 years) higher than the estimate with a median of 27%
(or 1.7 years) as shown in Fig. 5. Like cost overruns, the
evidence is overwhelming that implementation schedules
are systematically biased towards underestimation (Mann–
Whitney–Wilcoxon U¼29,161, po0.01); the magnitude of
schedule underestimation (i.e. schedule slippage) is larger
than the error of schedule overestimation (po0.01).


10. Graphing the dams' schedule overruns also reveals a fat tail as
shown in Fig. 5, albeit not as fat as the tail of cost overruns.
Costs are at a higher risk of spiraling out of control than
schedules.


11. There is less variation in schedule overruns across regions than
cost overruns. Large dams built everywhere take significantly
longer than planners forecast. North America with a 27% mean
schedule overrun is the best performer. A non-parametric
comparison using a Wilcoxon test (p¼0.01) suggests that
projects in South Asia have significantly greater schedule
overruns (M¼83%) than rest of the world taken as a whole


(M¼42%). We investigate this further with a multilevel model
below (Model 3).


12. There is no evidence for schedule estimates to have improved
over time.


We tested whether implementation schedules and project
scale are related. A preliminary univariate analysis, which makes
no attempts to take into account any covariates, shows that
increase in the scale of a dam, e.g., measured as estimated cost
of construction, increases the absolute actual implementation
schedule required exponentially (R2¼0.13, F¼36.4, po0.01). Large
scale is intimately linked with the long-term (see Model 2 below).
The actual implementation schedule, reported here, does not take
into the account lengthy lead times in preparing the projects.
Dams require extensive technical and economic feasibility analy-
sis, social and environmental impact studies, and political negotia-
tions. The actual implementation cycles are far longer than the
average of about 8.6 years, as shown in our data, that it takes to
build a dam. These lengthy implementation schedules suggest that
the benefits of large dams (even assuming that large dam generate
benefits as forecasted) do not come “online” quickly enough. The
temporal mismatch between when users need specific benefits
and when these benefits come online is not to be downplayed
(Ansar et al., 2012). Alternative investments that can bridge needs
quickly, without tremendous time lags, are preferable to invest-
ments with a long lead-time and hence duration risk (Luehrman,
1998; Copeland and Tufano, 2004).


3.3. Multilevel regression analysis of cost and schedule performance


Means, standard deviations, and correlations of the variables
used in the multilevel regressions are shown in Table 2.


We fitted multilevel regression models with projects nested by
country as a second level to incorporate within-country correla-
tion. The models were fitted using the “lme” procedure in the
“nlme” package in R software. This function fits a linear mixed-
effects model in the formulation described in Laird and Ware
(1982) but allowing for nested random effects. The within-group
errors are allowed to be correlated and/or have unequal variances.
We found it necessary to transform variables to remove excessive
skewness as noted in Table 2. Using stepwise variable selection,
we are not only able to fit explanatory models for cost and
overruns and estimated duration but also practicably parsimo-
nious models for predicting them.


Table 3 summarizes the results from multilevel model examin-
ing predictors of cost overruns (Model 1). Model 1 identifies


Fig. 4. Inaccuracy of cost estimates (local currencies, constant prices) for large
dams over time (N¼245), 1934–2007.


Fig. 5. Density trace of schedule slippage (N¼239) with the median and mean.
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the estimated implementation schedule and the long-term infla-
tion rate in the country in which the project is built as highly
significant variables. An increase in estimated duration of one
year contributes to an increase in cost overrun of approx. 5–6
percentage points depending on the country whilst holding the
inflation rate constant (see Fig. A1). Note that an R-squared
measure, which is customary to report for single-level regressions
as explained proportion of variance, cannot be applied to


multilevel models (Recchia, 2010).5 The usual diagnostics, based
upon the model residuals, were satisfactory.


The first finding in Model 1 is that the larger the estimated
implementation schedule the higher the cost overrun (p¼0.016),
with all other things being equal, is particularly noteworthy for
two reasons.


First, Model 1 suggests that planners' forecasting skills decay
the longer in the future they are asked to project the risks facing a
large dam. Material information about risks, for example, related
to geology, prices of imports, exchange rates, wages, interest rates,
sovereign debt, environment, only reveal in future shaping episode
to which decision-makers are “blind” ex ante (Flyvbjerg and
Budzier, 2011). We discuss some qualitative case examples to
illustrate this statistical result and its broader implications in the
next section.


Second, preliminary analysis had suggested that estimated
implementation schedules depend on the scale of a planned


Table 2
Descriptive statistics and correlations (N¼245).


Variable Mean S.D. 1 2 3 4 5 6 7 8 9


1. Cost Overruna 2.0 3.6
2. Schedule slippagea 1.5 0.7 0.17nn


3. Estimated schedule (months)b 73.1 33.8 �0.16n 0.23nn


4. Actual schedule (months)b 102.7 55.7 �0.27nn �0.43nn 0.76nn


5. Year—decision to build 1971.1 13.2 �0.02 0.05 �0.21nn �0.25nn


6. Year—completion 1979.6 12.7 �0.14n �0.10 0.03 0.08 0.94nn


7. Project type dummy 0.8 0.4 �0.14n 0.08 0.10 0.02 �0.02 �0.02
8. Democracy dummy 0.4 0.5 0.00 �0.14n 0.16n 0.20nn �0.45nn �0.38nn 0.00
9. Estimated cost (USD MM 2010 constant)b 699.6 1215.5 �0.03 0.09 0.48nn 0.37nn 0.02 0.13n 0.37nn �0.04
10. Actual cost (USD MM 2010 constant)b 1462.2 4032.5 �0.38nn 0.02 0.50nn 0.43nn 0.02 0.17nn 0.38nn �0.03 0.93nn


11. Height of dam wall (m)c 77.3 51.6 �0.10 0.10 0.26nn 0.17nn 0.10 0.16n 0.34nn �0.03 0.51nn


12. Installed hydropower capacity (MW)b 487.0 1255.3 �0.16n 0.19nn 0.22nn 0.08 0.13n 0.16n 0.69nn �0.14n 0.59nn


13. Length of dam wall (m)b 1364.1 2061.9 �0.12 �0.07 0.25nn 0.30nn �0.19nn �0.08 �0.07 0.08 0.37nn


14. Tunnel length (m)b 3500.0 7869.5 0.13 �0.12 �0.04 0.16 �0.06 �0.01 �0.23 0.05 0.11
15. Manufactures unit value index CAGRd 6.0 5.4 �0.01 �0.03 �0.25nn �0.18nn �0.12 �0.18nn 0.08 �0.08 �0.13
16. GDP (nominal USD B)b 1221.1 253.4 �0.05 0.25nn 0.36nn 0.17n 0.29nn 0.37nn �0.13 0.13 0.19n


17. Per capita income (2000 constant USD)b 4132.8 5198.6 0.23nn 0.15n 0.11 0.01 �0.37nn �0.40nn �0.07 0.48nn �0.07
18. Long-term inflation (%)b 17% 0.2 �0.29nn 0.04 �0.09 �0.11 0.22nn 0.19nn 0.24nn �0.37nn 0.13n


19. Forex depreciation (%)e 18% 70.3 �0.30nn �0.04 0.03 0.00 0.29nn 0.29nn 0.16n �0.20nn 0.21nn


20. South Asia dummy 0.1 0.3 �0.25nn �0.18nn 0.17nn 0.26nn �0.04 0.07 �0.06 0.20nn 0.11
21. North America dummy 0.2 0.4 0.28nn 0.06 0.21nn 0.13n �0.57nn �0.55nn �0.09 0.52nn 0.06


Variable 10 11 12 13 14 15 16 17 18 19 20
11. Height of dam wall (m) 0.51nn


12. Installed hydropower capacity (MW) 0.60nn 0.47nn


13. Length of dam wall (m) 0.38nn 0.03 0.13
14. Tunnel length (m) �0.01 0.05 �0.22 �0.18
15. Manufactures Unit Value Index CAGR �0.12 �0.08 �0.02 0.02 �0.02
16. GDP (nominal USD) 0.19n 0.10 0.09 0.04 �0.29 �0.31nn


17. Per capita income (2000 constant USD) �0.14n �0.08 �0.11 �0.02 �0.09 �0.01 0.29nn


18. Long-term inflation (%) 0.22nn 0.06 0.33nn 0.07 �0.41n 0.15n �0.03 �0.24nn


19. Forex 0.29nn 0.09 0.29nn �0.02 �0.37n �0.16n 0.00 �0.26nn 0.64nn


20. South Asia dummy 0.19nn 0.08 �0.03 0.20nn NA �0.09 �0.01 �0.46nn �0.10 0.11
21. North America dummy �0.03 �0.10 �0.16n 0.19nn NA �0.18nn 0.33nn 0.60nn �0.44nn �0.31nn �0.15n


a One over (1/x) transformed.
b Log transformed.
c Sq. rt. (√x).
d Cb rt. (∛x).
e x0.25 transformed to remove excess skewness for regression analysis and to calculate correlations.
nn po0.01.
n po0.05.


Table 3
Model 1—Significant variables for cost accuracy for large dam projects (constant
local currency).


Variable Regression
coefficient


Standard
error


t-Stat 2-Tailed
significance


Intercept 1.402 0.185 7.560 0.000
Log estimated duration


(months)
�0.100 0.041 �2.424 0.016


Log of country's long-term
inflation rate (%)


�0.085 0.029 �2.930 0.005


Note: Dependent variable is cost forecast accuracy, which is the estimated/actual
cost ratio (i.e. 1/x of the cost overrun to remove excessive skewness), based on 239
observations. Since the dependent variable in Model 1 is the inverse of the cost
overrun a negative sign on the coefficients of both significant variables suggests
that an increase in the estimated duration or long-term inflation rate increases the
cost overrun.


5 Recchia (2010, p. 2) explains further why a R-squared measure cannot be
used for a multilevel model. A single-level model “includes an underlying
assumption of residuals that are independent and identically distributed. Such an
assumption could easily be inappropriate in the two[or multi]-level case since
there is likely to be dependence among the individuals that belong to a given
group. For instance, it would be difficult to imagine that the academic achieve-
ments of students in the same class were not somehow related to one another”.
Also see Kreft and Leeuw (1998) and Goldstein (2010).
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investment—i.e. bigger projects take longer to build. Support of
this preliminary result was found by fitting a multilevel model
(Model 2) that examines the predictors of estimated implementa-
tion schedule. Model 2 shows that height (p¼0.02), installed
capacity (MW) (p¼0.02), and length (p¼0.04) of the dam wall
are significant variables associated with the estimated implemen-
tation schedule. The effect of these covariates can be seen from the
coefficients in Table 4: a greater height, installed capacity, or
length contribute to longer implementation schedules. We inter-
pret Model 2 as follows. Estimated implementation schedule acts
not only as a temporal variable but also as a surrogate for scalar
variables such as wall height (which is also highly correlated with
installed capacity). The larger the dam, the longer the estimated
implementation schedule, and the higher the cost overrun.


Taken together, the multilevel models for cost overruns and
estimated schedule suggest that longer time horizons and increas-
ing scale are underlying causes of risk in investments in large
hydropower dam projects.


The second finding in Model 1 is that higher the long-term
inflation rate of the host country the higher the cost overrun
suffered by a dam (p¼0.02). The long-term inflation rate was
calculated by fitting a linear model to the log of the time series of
the GDP deflator index of each country. The slope of this fitted line
can be interpreted as the annual average growth rate of the log
inflation for each country. This slope is a different constant for
each country with some countries such as Brazil with a consider-
ably higher long-term inflation rate, and hence greater propensity
to cost overruns, than China or the United States. Moreover, this
slope is stable in the short-run (it takes years of high or low
inflation to change this slope) and hence our estimate can be
assumed to be reliable predictor. Recall that the cost overrun is
being measured in constant terms (i.e. with the effects of inflation
removed); yet Model 1 suggests that the inflation trajectory of a
country, which we interpret as a surrogate of the overall macro-
economic management, is an important risk when making durable
investments. The multilevel model finally suggests that once


country specific factors have been taken into account the factor
that drives cost overrun is the planning horizon.


Finally, we fit a multilevel model (Model 3) to examine
predictors of schedule overruns. Model 3 identifies the following
significant variables: whether or not a country is a democracy; the
per capita income of the country in 2000 constant USD in the year
of the decision to build; the planned installed capacity (MW); and
planned length of the dam wall (meters). Avid dam building
countries in South Asia, at various stages of democratic maturity,
have also one of the poorest schedule performances in building
dams. We controlled for this fact by including a dummy variable
for South Asia in the model as a covariate with an interaction
effect with the democracy dummy. Democracy in South Asia is
significant in explaining schedule overruns. The South Asia
dummy, however, does not come out to be significant. The effect
of these covariates and the interaction effect can be seen in
Table 5.


First, democracies' forecasts about implementation schedules
of large dams are systematically more optimistic than autocracies
even after controlling for systematically higher schedule overruns
in India and Pakistan. The size of the coefficient is large suggesting
that political process has profound impact on the schedule
slippage. We tested whether democracies take longer than auto-
cracies to build large dams by fitting a model to explain the actual
implementation schedule (Model 4). Model 4, summarized in
Table 6, shows that effects of political regime on the actual
schedule are not significant. In other words, while democracies
do not take longer to build large dams than autocracies in absolute
terms, democracies appear to be more optimistic. Given its vast
scope, we defer a further investigation of this important result to a
future inquiry. We note, however, that theories of delusion and
deception in the planning of large infrastructure projects
(Flyvbjerg et al., 2009) would interpret this as evidence of
ex ante political intent among democratically elected politicians
to present a rosier picture about large dams than they know the
case to be.


Second, countries with a higher per capita income in constant
2000 USD in the year of decision to build tend to have lower


Table 4
Model 2—Significant variables for estimated construction schedule for large dam
projects (months).


Variable Regression
coefficient


Standard
error


t-Stat 2-Tailed
significance


Intercept 3.444 0.197 17.464 0.000
Sq rt of dam wall


height (m)
0.029 0.012 2.414 0.017


Log of dam wall length (m) 0.058 0.027 2.153 0.033
Log of hydropower


installed capacity (MW)
0.016 0.007 2.141 0.034


Note: Dependent variable is log of the estimated construction schedule, based on
239 observations.


Table 5
Model 3—Significant variables for schedule slippage for large dam projects.


Variable Regression coefficient Standard error t-Stat 2-Tailed significance


Intercept 0.405 0.163 2.483 0.014
Democracy dummya �0.134 0.055 �2.439 0.016
Log of country's per capita income in year of decision to build (constant USD) 0.065 0.019 3.334 0.001
Log of dam wall length (m) �0.027 0.013 �2.081 0.039
Log of hydropower installed capacity (MW) 0.018 0.006 3.207 0.002
South Asia dummy 0.211 0.113 1.874 0.066
Democracy in South Asia interaction effect �0.239 0.113 �2.114 0.036


Note: Dependent variable is 1/x of the actual/estimated schedule ratio, based on 239 observations.
a Dummy based on the Polity2 variably of Polity IV regime index. Score of þ10 to þ6¼democracy; score of þ5 to –10¼autocracy.


Table 6
Model 4—Significant variables for estimated construction schedule for large dam
projects (months).


Variable Regression
coefficient


Standard
error


t-Stat 2-Tailed
significance


Intercept �17.712 6.401 �2.767 0.007
Log of dam wall length


(m)
0.105 0.029 3.567 0.001


Year of actual project
completion


0.011 0.003 3.358 0.001


Note: Dependent variable is log of the actual construction schedule, based on 239
observations.
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schedule overruns than countries with lower per capita income.
We concur with the interpretation of Bacon and Besant-Jones
(1998, p. 325) that “the best available proxy for most countries
is [the] country-per-capita income…[for] the general level of
economic support that a country can provide for the construction
of complex facilities”. This result suggests that developing coun-
tries in particular, despite seemingly the most in need of complex
facilities such as large dams, ought to stay away from bites bigger
than they can chew.


Third, the evidence appears to be contradictory with respect to
scale. While a greater dam wall length contributes to a higher
schedule overrun, a higher MW installed capacity has the opposite
effect. Model 3 in Table 5 shows that the size of coefficients for the
two significant variables related to physical scale—i.e. Log of dam
wall length (m) and Log of hydropower installed capacity (MW)—
is approximately the same but with the opposite sign.6


In attempting to interpret this result our conjecture is as
follows. Dam walls are bespoke constructions tied to the geolo-
gical and other site-specific characteristics. In contrast, installed
capacity is manufactured off-site in a modular fashion. For
example, the 690 MW installed capacity of the recently com-
pleted Kárahnjúkar project in Iceland was delivered with six
generating units of identical design (6�115 MW). We propose
that project components that require onsite construction, e.g.
dam wall, are more prone to schedule errors than components
manufactured off-site, e.g. generation turbines. Project designs
that seek to reduce the bespoke and onsite components in favor
of greater modular and manufactured components may reduce
schedule uncertainty.


This conjecture is supported by Model 4 in Table 6, which
shows that the actual construction schedule, in absolute terms,
is significantly increased with an increase in the length of dam
wall. In contrast, MW installed capacity does not have an effect
on the absolute actual construction schedule suggesting that
construction schedules are more sensitive to on-site construc-
tion than to components manufactured in factories. Note that
lower installed capacity does not necessarily equate with a
smaller dam. For example, it is not rare for a large multipurpose
dam to have a low MW installed capacity when, for instance, the
dam is primarily being used for irrigation or flood management
purposes.


4. Qualitative case examples and policy propositions


The statistical results reported in the preceding sections show
that cost and schedule estimates of large dams are severely and
systematically biased below their actual values. While it is beyond
the scope of this paper to discuss wider theoretical implications,
the evidence presented here is consistent with previous findings
that point to twin problems that cause adverse outcomes in the
planning and construction of large and complex facilities such as
large hydropower dams: (1) biases inherent in human judgment
(delusion) and (2) misaligned principal-agent relationships or
political incentives (deception) that underlie systematic forecast-
ing errors. In the context of large dams, we argue that large scale
and longer planning time horizons exacerbate the impact of these
twin problems. We now present a few qualitative examples of
risks large dams typically face to illustrate the statistical results
reported above. We jointly draw on the statistical analyses and


qualitative analyses to distill propositions of immediate relevance
to policy.


Globally, experts' optimism about several risk factors con-
tribute to cost overruns in large dams. For example, the planning
documents for the Itumbiara hydroelectric project in Brazil
recognized that the site chosen for the project was geologically
unfavorable. The plan optimistically declared, “the cost estimates
provide ample physical contingencies [20% of base cost] to
provide for the removal of larger amounts [of compressible,
weak, rock] if further investigations show the need” (World
Bank, 1973). This weak geology ended up costing þ96% of the
base cost in real terms. Itumbiara's case is illustrative of a
broader problem. Even though geological risks are anticipatable
there is little planners can do to hedge against it. For example,
exhaustive geological investigation for a large dam can cost as
much as a third of the total cost (Hoek and Palmieri, 1998); at
which point still remains a considerable chance of encountering
unfavorable conditions that go undetected during the ex ante
tests (Goel et al., 2012).


Policy proposition 1. Energy alternatives that rely on fewer site-
specific characteristics such as unfavorable geology are preferable.


Similarly, in the Chivor hydroelectric project in Colombia, the
planning document was upbeat that there will be no changes in
the exchange rate between the Colombian Peso and the U.S.
dollar during the construction period (1970–1977) stating, “No
allowance has been made for possible future fluctuations of the
exchange rate. This approach is justified by recent experience in
Colombia where the Government has been pursuing the enligh-
tened policy of adjusting [policy] quickly to changing conditions
in the economy” (World Bank, 1970). In fact, the Colombian
currency depreciated nearly 90% against the U.S. dollar as shown
in Fig. 6.


Since over half the project's costs covers imported inputs, this
currency depreciation caused a 32% cost overrun in real Colombian
Peso terms. Currency exposure arises when the inputs required to
build a project are denominated in one currency but the outputs in
another, or vice versa. The outputs of dams, such as electricity, are
denominated in the local currency. Similarly, any increases in tax
receipts a dam may enable for the host government also accrue
in local currency. A large portion of inputs to build a dam,
particularly in developing countries, however, constitute imports
paid for in USD. Since the USD liabilities also have to eventually be


Fig. 6. Depreciation of the Colombian Peso 1970–2010.


6 Note that the dependent variable in Model 3 is forcast accuracy, the inverse of
schedule overrun (i.e. 1/x of the schedule overrun or Estimated/Actual schedule).
Thus a negative sign on the Log of dam wall length (m) suggests that an increase in
wall length decreases the inverse of the schedule overrun. In other words, increase
in wall length increases schedule overrun.
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paid in local currency, currency exposure consistently proves to be
a fiscal hemorrhage for large projects.


Policy proposition 2. Energy alternatives that rely on fewer imports
or match the currency of liabilities with the currency of future
revenue are preferable.


Although, following convention, our cost analysis excludes
the effects of inflation, planners ought not to ignore the risks
of “unanticipated inflation” (Pickrell, 1992, p. 164). Episodes of
hyperinflation in Argentina, Brazil, Turkey, and Yugoslavia caused
staggering nominal cost overruns, e.g. 7-times initial budget for
Brazil's Estreito dam (1965–1974), or 110-times initial budget for
Yugoslavia's Visegrad dam (1985–1990), which had to be
financed with additional debt. Effects of unanticipated inflation
magnify the longer it takes to complete a project. For example,
during the planning phase of Pakistan's Tarbela dam, it was
assumed that inflation would not have a signification impact on
the project's costs. The appraisal report wrote: “A general con-
tingency of 7½% has been added in accordance with normal
practice for works of this size and duration” (World Bank, 1968).
The project, launched in 1968, was meant to start full commercial
operation in 1976, but the opening was delayed until 1984. Actual
cumulative inflation in Pakistan during 1968–1984 was 380%; the
actual cost of the dam in nominal terms nearly four times the
initial budget. In the case of Tarbela, unanticipated inflation was
“a product of delays in a project's construction timetable and a
higher-than expected inflation rate” (Pickrell, 1992, p. 164). For
our reference class, 8 out of 10 large dams came in late with an
average delay of 2.3 years. Moreover, forecasters expected the
annual inflation rate to be 2.5% but it turned out to be 18.9%
(averages for the entire sample). Large dams have a high
propensity to face unanticipated inflation.


Policy proposition 3. The best insurance against creeping infla-
tion is to reduce the implementation schedule to as short a horizon
as possible. Energy alternatives that can be built sooner and with
lower risk of schedule overruns, e.g. through modular design, are
preferable.


Large dams are typically financed from public borrowing.
While our calculations exclude debt-servicing, cost overruns
increase the stock of debt but also the recurring financing costs
that can further escalate if interest rates go up. The optimistic risk
assessments of the costs of large dams are consistent with
“explosive growth of Third World debt” (Bulow and Rogoff,
1990; Mold, 2012). For example, the actual cost of Tarbela dam,
the majority of which was borrowed from external sources,
amounted to 23% of the increase in Pakistan's external public
debt stock between 1968 and 1984; or 12% for Colombia's Chivor
dam (1970–1977) as shown in Table 7.


These case examples reinforce the essential message of our
statistical results: bigger projects entail uncontrollable risks,


which even when anticipatable cannot be adequately hedged.
We do not directly negate the presence of economies of scale or
learning curves—i.e. declining average cost per unit as output
increases. Instead our argument is that any economies of scale
embedded in large scale are being acquired for a disproportio-
nately increased exposure to risk that can cause financial impair-
ment. Companies and countries with insufficient capacity to
absorb adverse outcomes of big bets gone awry often face
financial ruin.


Policy proposition 4. Energy alternatives that do not constitute a
large proportion of the balance sheet of a country or a company are
preferable. Similarly, policymakers, particularly in countries at lower
levels of economic development, ought to avoid highly leveraged
investments denominated in a mix of currencies.


5. Forecasting the actual costs and schedules using reference
class forecasting (RCF)


As discussed in the method section, the third step of the
“outside view” or RCF techniques is to compare a specific
venture with the reference class distribution, in order to estab-
lish the most likely outcome for the specific venture. Thus if
systematic errors in the forecasts generated using the “inside
view” of previous ventures are found, decision-makers should
apply an uplift or downlift to the “inside view” forecast in order
to generated a de-biased “outside view” forecast. For example,
empirical literature has established that rail projects suffer a
cost overrun of 45% on average (Flyvbjerg, 2008; also see
Table 8). The 50th percentile cost overrun for rail projects is
40% and the 80th percentile is 57%. Based on these findings, RCF
techniques suggest that decision-makers ought to apply a 57%
uplift to the initial estimated budget in order to obtain 80%
certainty that the final cost of the project would stay within
budget (Flyvbjerg, 2008, p. 16). If decision-makers were more
risk tolerant then they could apply a 40% uplift to the initial
estimated budget but then there will remain a 50% chance that
the proposed project might exceed its budget.


In line with the RCF techniques, the third and final step of our
investigation on dams was to derive a good predictor of cost and
schedule overruns for proposed large dams based on the distribu-
tional information of the reference class. This predictor serves to
“correct” the systematically biased ex ante cost and schedule
estimates by adjusting them upwards by the average cost or
schedule overrun (see Kahneman and Tversky, 1979b; Flyvbjerg,
2006, 2008).


First, using traditional RCF (Flyvbjerg, 2006, 2008), we traced
the empirical distribution of cost and schedule overruns of large
dams. Second, we use multilevel Models 1 and 3, described
above, for predicting cost and schedule overruns. Models 1 and
3 prove to be practicably parsimonious models for two reasons:
First both models are fitted with variables known ex ante.
Second, both models were successfully fitted with only a few
significant variables making it practicable to collect the data
needed to make a prediction. For example, Model 1 on cost
overruns has only two significant variables—estimate schedule
and the long-term inflation rate of the host country. Data on
both these variables is readily available for any proposed large
dam making it possible to predict the cost overrun before
construction begins. We illustrate the usefulness of our predic-
tive models with an example below.


With respect to cost overruns, using traditional RCF (Flyvbjerg,
2006, 2008), we find that if planners are willing to accept a 20%
risk of a cost overrun, the uplift required for large dams is þ99%
(i.e. �double experts' estimates) as seen in Fig. 7; and þ176%


Table 7
Total stock of public net external debt (USD current, MM).


Year Colombia Pakistan


1968 3252.4
1970 1296.6
1977 2699.6
1984 9692.8
Debt increase over the implementation schedule 1403.0 6440.5
Cost of mega-dam over the relevant period


(USD current MM)
Chivor dam Tarbela dam


168.7 1497.90
Cost of dam as percentage of debt increase 12.0% 23.2%
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including unanticipated inflation. If planners are willing to accept
a 50–50 chance of a cost overrun, the uplift required is 26%
(32% outside North America).


In terms of cost overruns, Fig. 7 also illustrates that large dams
are one of the riskiest asset classes for which valid and reliable
data are available. Compare, for example, Fig. 7 with reference
class forecasts previously conducted for rail, road, tunnel, or bridge
projects (Flyvbjerg, 2006, 2008) also summarized in Table 8.


Second, using our multilevel Model 1 we were able to derive
predictions for cost overrun (in constant local currency) and
schedule overrun respectively.


Experts estimate, for instance, that Pakistan's Diamer-Bhasha
dam, whose construction began shortly after the 2010 floods, will
cost PKR 894 billion (�USD12.7B in 2008 prices and exchange
rates and about 9% of Pakistan's 2008 GDP) (WAPDA, 2011). The
dam is forecasted to take 10 years from 2011 and become
operational in 2021. Using our first approach, the reference class
forecast for cost overruns suggests that planners need to budget


PKR 1,788B (USD25.4B) in real terms to obtain 80% certainty of not
exceeding the revised budget. Including the effects of unantici-
pated inflation the required budget is PKR 2,467B (USD35.0B) or
about 25% of Pakistan's 2008 GDP. A future sovereign default in
Pakistan owing to this one mega-dam is not a remote possibility.


Using our second approach, our multilevel Model 1 predicts
that given the 10 year estimated duration and a long-term
inflation rate of about 8% the expected (average) cost overrun of
a large dam in Pakistan will be 44% (PKR 1,288B or USD 18.3B).
Combining the two methods, a conservative estimate for the cost
overrun on the Diamer-Bhasha dam is 44% at which point there
remains a 4 in 10 chance of the revised budget being exceeded.
Note, however, that if a dam of dimensions similar to Diamer-
Bhasha were being built in the US, Model 1 predicts that it would
only suffer a cost overrun of 16%, which the much larger US
economy could absorb without any lasting damage.


We applied a similar two-pronged forecast of schedule slip-
page. Using our first approach, the reference class forecast for
schedule slippage suggests that planners for large dams around
the world need to allow for a 66% schedule overrun to achieve 80%
certainty that the project will be completed within the revised
implementation schedule. Since Diamer-Bhasha is expected to
take 10 years to build (2011–2021), planners need to adjust their
schedule estimate upwards to nearly 17 years (i.e. an actual
opening date of 2028). Using our second approach, our multilevel
Model 3 predicts that given that the dam's final decision to build
was made in Pakistan by a democratically elected government,
when the per capita income was USD 497 in 2000 constant dollars,
a damwall length of 998 m, and an installed capacity of 4500 MW,
the expected outcome is a 60% schedule overrun. Thus, using
either approach, Diamer-Bhasha can be expected to only open in
2027 when there remains a 20% risk of further delay. Pakistan is
facing an energy crisis today (Kessides, 2011). A dam that brings
electricity is 2027 will be a little late in coming.


Note, however, that if a dam of dimensions similar to Diamer-
Bhasha were being built in the US (with its high per capita income
of approximately USD 38,000), Model 3 predicts that it would face
a schedule slippage of a mere 0.05%. Recall that per capita income


Table 8
Comparing large dams with other infrastructure asset classes.


Category Types of projects Mean cost overrun Applicable capital expenditure optimism
bias uplifts (constant prices)


50th percentile 80th percentile


Roads Motorway, trunk roads, local road, bicycle facilities,
pedestrian facilities, park and ride, bus lane schemes,
guided buses


20% 15% 32%


Rail Metro, light rail, guided buses on tracks,
conventional rail,
high speed rail


45% 40% 57%


Fixed links Bridges, tunnels 34% 23% 55%
Building projects Stations, terminal buildings 4–51%a


Standard civil engineering 3–44%a


Non-standard civil engineering 6–66%a


Mining projects 14%b


Thermal power plants 6%c


Large dam projects Large hydropower, large irrigation, flood control,
multipurpose dams


90% 26% 99%


Nuclear power plants 207%d 109–281%d


a Based on Mott MacDonald (2002).
b Based on Bertisen and Davis (2008).
c Based on Bacon and Besant-Jones (1998, p.321), included for an approximate comparison purposes only, reference class probability distribution not available.
d Based on Schlissel and Biewald (2008, p.8) review of the U.S. Congressional Budget Office (CBO) data from Energy Information Administration, Technical Report DOE/


EIA-0485 (January 1, 1986).
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Fig. 7. Required uplift for large dam projects as function of the maximum
acceptable level of risk for cost overrun, constant local currency terms (N¼245).
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is a useful proxy for the economic support that a country can
provide for the construction of complex facilities. This suggests
that rich and not developing countries best attempt very large
energy projects, such as large dams. Even so, richer countries
should also consider alternatives and should adopt the risk
management measures of the outside view illustrated here to
choose prudently among energy alternatives.


Using their “inside” cost estimates, the net present benefits to
cost ratio of the dam according to experts is 1.43 (WAPDA, 2011).
Even assuming experts' calculations about potential benefits are
accurate, although this is a doubtful assumption, the de-biased
cost forecasts require an uplift of 44–99% in constant prices
suggest that the benefits to cost ratio will be below one. The
Diamer-Bhasha dam is a non-starter in Pakistan. This is without
even discussing potential effects of inflation and interest rates,
potential social and environmental costs, and opportunity cost
Pakistan could earn by committing such vast amount of capital to
more prudent investments.


Our reference class forecasting techniques suggests that other
proposed large dam projects such as Belo Monte, Myitsone, or the
Gilgel Gibe III among many others in early planning stages are
likely to face large cost and schedule overruns seriously under-
mining their economic viability. Large dams also exert an oppor-
tunity cost by consuming scarce resources that could be deployed
to better uses, sinking vast amounts of land that could have
yielded cash flows and jobs from agricultural, timber, or mineral
resources. Risks related to dam safety, environment, and society
further undermine viability of large dams. Decision-makers are
advised to carefully stress test their proposed projects using the
risk management techniques of the outside view proposed here
before committing resources to them.


The outside view techniques applied to large dams above have
broader application in energy policy by helping public agencies
(e.g. national planning and finance ministries, power and water
authorities), private entrepreneurs and investors a framework to
improve upfront selection among alternatives. The problems of
cost and schedule overrun are not unique to large hydropower
dams. Preliminary research suggests that other large-scale power
projects using nuclear, thermal, or wind production technologies
face similar issues. Our research of large hydropower projects
reveals that there is a serious dearth of valid and reliable data on
the risk profiles of actually completed energy projects across the
board. Much of the data in existing literature are drawn from
surveys and interviews of dubious validity. At times, interest
groups, seeking to promote a particular kind of scale or technol-
ogy, also report distorted data. There is thus an urgent need to
empirically document, in a comprehensive global database, the
risk profiles of energy infrastructure assets of large, medium, and
small scales across production technologies. For example, compar-
ing the likely actual cost, schedule, and production volumes of a
large hydropower dam project versus an on-site combined heat
and power generator.


We propose that prior to making any energy investment, policy
makers consult a valid and reliable “outside view” or “reference
class forecast” (RCF) that can predict the outcome of a planned
investment of a particular scale or production technology based
on actual outcomes in a reference class of similar, previously
completed, cases. Rigorously applying reference class forecasting
to energy investments at various scales and production technol-
ogies will yield the following contributions:


� Create transparency on risk profiles of various energy alter-
natives, from not only the perspective of financial cost and
benefit but also environmental and social impact—hard evi-
dence is a counter-point to experts' and promoters' oft-biased
inside view.


� Improve resource allocation through outside-in view to estimate
costs, benefits, time, and broader impacts such as greenhouse
gas emissions incurred in building a project and emission
created or averted once a project becomes operational.


A comprehensive global dataset that can create such transpar-
ency on risk profiles of energy alternatives does not yet exist. We
have sought to bridge this precise gap by providing impartial
evidence on large hydropower dam projects. As a venue for further
research we hope valid and reliable data on the actual cost,
schedules, benefits, and impacts of other production technologies
will become available to enable comparative analysis with novel
implications for theory and practice.


Appendix A. Visual representation of Model 1 (reported in
Table 3)


See Fig. A1.
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News


Independent review of Site C by Ernst 
& Young / BTY finds appropriate 
processes in place to meet project 
milestones and financial targets


October 11th, 2016 


VANCOUVER – BC Hydro today released an independent review of the Site C project's 


risk and cost management processes by Ernst & Young LLP and BTY Consultancy Group 


Inc. The report stated: "Overall, our review finds that the project is well defined and that 


the processes for managing risks and costs are largely representative of leading practices. 
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Execution of the major work packages are clearly scoped and supported by both a robust 


set of project management practices and tools, as well as by a team with deep experience 


on delivering major projects for BC Hydro."


Ernst & Young and BTY Group were engaged to assess the Site C project's practices for 


cost and schedule forecasting, including risk management and mitigation, to ensure the 


appropriate processes are in place to build the project on time and on budget.


The review focused on four key areas:


• Review of contracts (over $50 million) awarded to date.


• Review of risk management plans, processes and risk registers.


• Review of cost management plans and processes, with an assessment of overall 


cost controls.


• Review of key cost drivers and indicators compared to the estimate baseline.


During the months of July and August 2016, Ernst & Young and BTY reviewed over 100 


project documents, interviewed senior project personnel and conducted a site visit.


Key Excerpts from Report


The Ernst & Young/BTY report stated that:


• "Given Site C's early stage in its lifecycle, our review did not find any evidence to 


suggest that major project milestones and financial targets will not be met. Overall, 


the Site C project is both clearly defined and well-planned."


• "BC Hydro employs an industry leading approach to project management via the 


Project & Portfolio Management system, with practices scaled to both the complexity 


and size of Site C."


• "While project execution risks do exist, those risks are well-understood and managed 


by the project team."


• "A robust process was followed in order to establish the project budget, and 


extensive due diligence was conducted."







• "Site C benefits from best-in-class software that BC Hydro has implemented and 


integrated over the past five years, including SAP, P6 (Primavera), HeavyBid, 


Unifier, and others."


• "Finally, we were strongly encouraged by the level to which Site C has leveraged the 


depth of knowledge within the broader BC Hydro organization around key areas 


such as project, contract, and interface management."


The Ernst & Young/BTY report also provided a list of recommendations for BC Hydro to 


consider going forward. BC Hydro has reviewed and considered the recommendations in 


the report and has developed an action plan to address them.


The Ernst & Young and BTY report is available online


(https://www.sitecproject.com/sites/default/files/BC-Hydro-Site-C-Risk-Cost-Management-


Report.PDF).


About Ernst & Young and BTY Group


Ernst & Young (EY) is a global leader in assurance, tax, transaction and advisory services. 


Their advisory services include risk management and performance improvement.


EY has experience with major hydroelectric projects, having recently reviewed cost and 


schedule management processes and controls as related to the Muskrat Falls Project.


More information is available at www.ey.com (http://www.ey.com).


BTY Group advises clients worldwide on risk and cost management for their real estate 


and infrastructure projects. Their Cost Management services enable more effective cost 


planning, control and cost and risk management for a construction project over its lifespan. 


BTY provides clients with cost estimates at key design stages as well as advising on 


procurement, constructability, scheduling, lifecycle cost analysis and value management, 


in order to minimize risk and maximize project value at any stage. More information is 


available at www.bty.com (http://www.bty.com).


For more information


BC Hydro Media Relations


604 928 6468







Background


EY/BTY Recommendations and BC Hydro Actions


EY Finding / Recommendation BC Hydro Action


While the complex nature of these interfaces will put 


significant pressure on BC Hydro to manage and 


control as multiple contracts run in parallel, we are 


encouraged by the depth of experience across the 


organization in managing complex interfaces.


Recommendation 1: An interface manager and team 


should be considered as part of the overall project 


organization.


BC Hydro will develop an interface 


management plan between major contracts 


and implement an interface register.


Current contract management needs and reporting 


requirements are placing significant strain on the 


capacity of the Site C project team.


Recommendation 2: As the project progresses, Site C 


would benefit from an independent review of the 


capacity and capability of the project team to deliver 


upon evolving project needs.


As the project progresses, BC Hydro will 


commission an independent review to 


ensure sufficient capacity and capability 


with regards to contract management and 


reporting requirements.


The project team is aware of the risks on the Main Civil 


Works package and is supporting the contractor in 


many aspects.


Recommendation 3: The Main Civil Works contractors 


would benefit from a forward-looking capability and 


capacity review to help monitor contractor performance 


against schedule. The implementation of Earned Value 


Management and Unifier will also support contract 


management.


BC Hydro will:


• Continue implementation of a site 


verification process including weekly 


surveying of progress.


• Develop a plan in collaboration with 


Unifier Sustainment team to 


implement required enhancements to 


Unifier tool, processes and 


procedures.


• Implement Earned Value metrics on 


sub-projects: main civil works, 


generating station & spillways, 


transmission, and turbines & 


generators, as work commences.







We observed strong schedule development and 


controls processes, including a challenge function, 


when reporting schedule against planned. The 


underlying data feeding the schedule and capability and 


capacity to manage the project will need to be 


evaluated throughout the lifecycle.


Recommendation 4: BC Hydro should commission a 


comprehensive, independent review of the project 


schedule at a work package-by-work package level in 


order to both validate schedule content and to identify 


any schedule risks.


BC Hydro will commission an independent 


review of the project schedule at a work 


package-by-work package level to validate 


schedule content and to identify any 


schedule risks.


The capacity of the project team to keep pace with 


reporting requirements will be challenged going 


forward.


Recommendation 5: Reporting requirements should 


be assessed and streamlined where possible.


BC Hydro will propose to streamline 


reporting by changing the frequency of 


some quarterly reports to semi-annually, 


where appropriate.
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THE KWADACHA NATION 
•  Fort Ware, home of the Kwadacha Nation 


Tsek’ene 


•  250 mi les f rom the c losest town 
Mackenzie, BC (population 4500);  


•  1300 mi from Vancouver, BC  


•  2000 mi from San Diego, Ca 


•  Accessible by small plane, or since 1992, 


by logging road (an 8 - 10 hour drive) 


•  One of the most remote, isolated 


communities  


•  Kwadacha Nation is one of five nations 
that make up the Kaska Dena, the 
traditional territory (92,000 sq miles) 







A BRIEF HISTORY OF 


KWADACHA 


•  Tsek’ene people gradually moved west into BC from the Rocky 
Mountains beginning 11-12,000 years ago as the glacial ice melted 


•  As migratory people, Tsek’ene people had no permanent settlements, 
lived in small mobile family groups which followed constantly-moving 
animals, had a cooperative but less formal social structure, and minimal 
material goods due to frequent travel by foot. 


•  1793 for next 100 yrs, Tsek’ene people began trading with Hudson Bay 
Company 


•  1930’s first generation of children were sent to Lejac Residential School, 
over 600 km southwest of the emerging village of Fort Ware. 


•  Social, political, and economic changes that most Canadian First Nations 
experienced over two to three centuries were compressed into roughly 
100 years for Kwadacha Tsek’ene peoples.  


•  The ultimate, irrevocable change occurred in the 1960’s and early 70’s 
when Tsek’ene lands, waterways, trails, trap lines, and hunting areas 
were flooded by the Williston Reservoir caused by the W.A.C. Bennett 
Dam built across the Peace River on the eastern side of the Rocky 
Mountains. 


 







PEOPLE OF KWADACHA 


•  400 people living in Fort Ware of which 380 are Kwadacha Nation members (also 145 off-
reserve members living in nearby communities) 


•  Employment in Fort Ware consists of Band and Health Administration, Education, Public 
Works, and Forestry, Mining and Oil & Gas industries. 


•  10 to 12% of community members rely on Income Assistance and see on average about 
$540 monthly 


•  Community buildings include the school, Health and Administration Centre, and a general 
store and restaurant 


•  Aatse Davie School (K-Grade 12) has 92 students 


•  All students take Tsek’ene class (traditional language) 


•  Also classes on stories, language, crafts, sewing, and other traditional activities.  


•  Governed by an elected Chief and Council 


   


HOUSING AND ELECTRICITY 


IN KWADACHA 


•  Most homes on reserve owned by 
Kwadacha Nation and rented to 
residents 


•  Most homes are bank financed with a 
modest subsidy from the Federal 
Government 


•  Wood is predominant heat source 


Housing Challenges: 


•  Balancing housing needs and rent 
collections  


•  5.5 persons per dwelling (Provincial 
average is 2.75) - demand exceeds 
capacity by about 20 homes. 


•  25 homes in need of major renovation 
and/or upgrades 







KWADACHA AND BC HYDRO 


Electricity: 


•  Electricity came to the community 30 yrs 
ago through federally funded Diesel 
Generating Power Station  


•  2005 Kwadacha Nation contracted with BC 
Hydro to operate the plant; residential 
rates were 5.5 c/ kWh  


•  Although plant operations partially funded 
by the federal government, a huge deficit 
was created. 


•  2008 Kwadacha Nation and BC Hydro 
reached a settlement agreement as a result 
of the flooding of the territory in the 1960’s 
by BC Hydro’s WAC Bennet Dam 


•  2012, Kwadacha Nation Green Initiative by 
Chief Donny Van Somer to become a BC 
Hydro customer  under RCE Program 
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OVERVIEW: BC HYDRO 
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ELECTRIFYING REMOTE COMMUNITIES 
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COMMITMENT TO ENERGY EFFICIENCY 
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SUCCEEDING THROUGH RELATIONSHIPS 
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BC HYDRO & KWADACHA  
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ENERGY CONSERVATION IN KWADACHA 


DIESEL GENERATION 
COST TO PRODUCE 


ENERGY 


$.35/ kwh 
vs  


~.09/ kwh 
+ + 


HIGH BILLS 


ENERGY CONSERVATION MAKES SENSE FOR EVERYONE! 
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British Columbia News


10 Year Plan
https://news.gov.bc.ca/05347


Tuesday, November 26, 2013 9:35 AM 


Bill Bennett, Minister of Energy and Mines and Minister Responsible for Core Review announced 


a 10 year plan that will keep electricity rates as low as possible while BC Hydro makes 


investments in aging infrastructure and new power projects to support British Columbia’s growing 


population and economy.  


News Release on BC Hydro Rates: 


News Release


Backgrounders:


BC Hydro Rates


BC Hydro's Capital Plan


Integrated Resource Plan


Taking Pressure off Rates


Industrial Electricity Policy Review Report


Reports:


BC Hydro's Integrated Resource Plan


Industrial Electricity Policy Review Task Force Final Report


Power Point Presentation:


10 Year Plan for BC Hydro 


Video of News Conference: 


Bill Bennett, Minister of Energy and Mines and Minister Responsible for Core Review announces 


10 Year Plan for BC Hydro (youtu.be) 


Visuals:


Photos: Ministry of Energy and Mines Flickr set (flickr.com) 


Government issues orders to implement 10 Year Plan: 


Information Bulletin
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Business name Rating Address Distance 


CIBC ATM 


Mackenzie Banks 
 


700 MacKenzie 


Boulevard 


Mackenzie, BC V0J 2C0 


800-465-2422 


 


1  


279.9 


km 


RBC Royal Bank 


MacKenzie Banks 
 


403 MacKenzie Blvd 


MacKenzie, BC V0J 2C0 


250-997-3213 


 


2  


280.1 


km 


Scotiabank 


Mackenzie Banks 
 


115-403 MacKenzie 


Blvd 


Mackenzie, BC V0J 2C0 


250-997-3223 


 


3  


280.1 


km 


C I B C - Branches 


Fort St. James Banks 
 


470 Stuart Dr W 


Fort St. James, BC V0J 


1P0 


250-996-8256 


 


4  


342.9 


km 


RBC Royal Bank 


Fort St James Banks 
 


374C Stuart Dr W 


Fort St James, BC V0J 


1P0 


250-996-7111 


 


5  


343.1 


km 


Integris Credit Union 


Fort St James Banks 
 


360 Stuart Dr W 


Fort St James, BC V0J 


1P0 


250-996-8667 


6  


343.1 


km 


RBC Royal Bank 


Banks 
 


374C Stuart Drive West 


Fort St James 


BC V0J 1P0 


250-996-7111 


7  


343.4 


km 


C I B C - Branches 


Fraser Lake Banks 
 


111 Chowsunket Rd 


Fraser Lake, BC V0J 


1S0 


250-699-6231 


 


8  


378.6 


km 


RBC Royal Bank 


Vanderhoof Banks 
 


2517 Burrard Ave 


Vanderhoof, BC V0J 


3A0 


250-567-4776 


 


9  


393.0 


km 


Integris Credit Union 


Vanderhoof Banks 
 


201 W Stewart St 


Vanderhoof, BC V0J 


3A0 


250-567-4737 


10  


393.1 


km 


C I B C - Branches 
 


2391 Burrard St 


Vanderhoof, BC V0J 


11  


393.2 



http://www.canpages.ca/page/BC/mackenzie/cibc-atm/101066128?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/mackenzie/rbc-royal-bank/7306332?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/mackenzie/scotiabank/3766783?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/fort-st-james/c-i-b-c-branches/5695558.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/fort-st-james/rbc-royal-bank/7627320?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/fort-st-james/integris-credit-union/824813?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/rbc-royal-bank/100802313?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/fraser-lake/c-i-b-c-branches/5695559.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/vanderhoof/rbc-royal-bank/7403720?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/vanderhoof/integris-credit-union/824824?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/vanderhoof/c-i-b-c-branches/5695561.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

Lloyd G Guenther

Text Box

Source: Canpages







Business name Rating Address Distance 


Vanderhoof Banks 3A0 


250-567-2241 


 


km 


Scotiabank 


Prince George Banks 
 


6541 Hart Hwy 


Prince George, BC V2K 


3A4 


250-962-4000 


 


12  


422.1 


km 


Scotiabank 


Prince George Banks 
 


675 Central St W 


Prince George, BC V2M 


3C6 


250-960-4900 


 


13  


429.4 


km 


C I B C - Branches 


Prince George Banks 
 


783 Central St W 


Prince George, BC V2M 


3C7 


250-614-6450 


 


14  


429.5 


km 


CIBC Cash Dispenser 


Prince George Banks 
 


2420 5th Avenue 


Prince George, BC V2M 


1K3 


800-465-2422 


 


15  


429.5 


km 


ICBC 


Prince George Insurance - Title 
 


4001 15th Avenue 


Prince George, BC V2N 


2X3 


800-667-2472 


16  


429.9 


km 


BMO Bank Of Montreal 


Prince George Banks 
 


1445 Central W 


Prince George, BC V2M 


5S5 


250-565-8650 


 


17  


430.2 


km 


BDC - Business Development Bank Of 


Canada 


Prince George Banks 


 


150-177 Victoria St 


Prince George, BC V2L 


5R8 


250-277-1080 


 


18  


430.3 


km 


BDC-Business Development Bank Of 


Canada 


Prince George Banks 


 


150-177 Victoria St 


Prince George, BC V2L 


5R8 


888-463-6232 


 


19  


430.3 


km 


Hsbc Bank Canada 


Prince George Banks 
 


100-299 Victoria St 


Prince George, BC V2L 


5B8 


250-564-9800 


 


20  


430.3 


km 



http://www.canpages.ca/page/BC/prince-george/scotiabank/2891785.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/scotiabank/2891786.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/c-i-b-c-branches/5695564.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/cibc-cash-dispenser/101216746?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/icbc/7480215?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/bmo-bank-of-montreal/2264411.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/bdc-business-development-bank-of-canada/1870975.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/bdc-business-development-bank-of-canada/1870975.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/bdc-business-development-bank-of-canada/101090676?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/bdc-business-development-bank-of-canada/101090676?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/hsbc-bank-canada/5256863.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html





Business name Rating Address Distance 


Canadian Western Bank 


Prince George Banks 
 


300 Victoria St 


Prince George, BC V2L 


4X4 


250-612-0123 


 


21  


430.4 


km 


Scotiabank 


Prince George Banks 
 


390 Victoria St 


Prince George, BC V2L 


4X4 


250-960-4700 


 


22  


430.4 


km 


TD Bank Financial Group 


Prince George Banks 
 


400 Victoria St 


Prince George, BC V2L 


2J7 


250-612-3000 


23  


430.4 


km 


TD Bank Financial Group - Branches Pine 


Centre - Prince George Main 


Prince George Banks 


 


400 Victoria St 


Prince George, BC V2L 


2J7 


250-614-2950 


 


24  


430.4 


km 


C I B C - Branches 


Prince George Banks 
 


1410 3rd Avenue 


Prince George, BC V2L 


3G2 


250-614-6444 


 


25  


430.4 


km 


TD Bank Financial Group  
 


400 Victoria St Pr Geo 


  V2L 2J7  


250-614-2950  


 


26  


430.5 


km  


Integris Credit Union  


Prince George Banks   


1598 6th Avenue 


Prince George, BC   V2L 


5B5  


250-612-3456  


27  


430.5 


km  


Integris Financial Planning Services Ltd  


Prince George Banks   


1598 6th Ave 


Prince George, BC   V2L 


5B5  


250-612-3420  


28  


430.5 


km  


Integris Credit Union  


Prince George Banks   


1532 6th Ave 


Prince George, BC   V2L 


5B5  


250-612-3457  


29  


430.5 


km  


RBC Royal Bank  


Prince George Banks   


550 Victoria St 


Prince George, BC   V2L 


2K1  


250-960-4530  


 


30  


430.5 


km  


Spruce Credit Union  


Prince George Banks   


879 Victoria St 


Prince George, BC   V2L 


2K7  


31  


430.7 


km  



http://www.canpages.ca/page/BC/prince-george/canadian-western-bank/2981400.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/scotiabank/2891783.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/td-bank-financial-group/100649720?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/td-bank-financial-group-branches-pine-centre-prince-george-main/2891788.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/td-bank-financial-group-branches-pine-centre-prince-george-main/2891788.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/c-i-b-c-branches/5695562.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/td-bank-financial-group/100854384?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/integris-credit-union/824823?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/integris-financial-planning-services-ltd/824810?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/integris-credit-union/4406927?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/rbc-royal-bank/7264519?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/spruce-credit-union/1869774.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html





Business name Rating Address Distance 


 


250-963-0314  


 


TD Bank Financial Group - Branches Pine Centre  


Prince George Banks   


34-3055 Massey Dr 


Prince George, BC   


V2N 2S9  


250-562-4810  


 


32  


431.4 


km  


RBC Royal Bank  


Prince George Banks   


3055 Massey Dr 


Prince George, BC   


V2N 2S9  


250-960-4540  


 


33  


431.4 


km  


TD Canada Trust Branch & ATM  


Prince George Banks   


102-3161 Massey Dr 


Prince George, BC   


V2N 2S9  


250-612-6000  


 


34  


431.4 


km  


C I B C - Branches  


Prince George Banks   


233-3055 Massey Dr 


Prince George, BC   


V2N 2S9  


250-614-6400  


 


35  


431.4 


km  


CIBC ATM  


Prince George Banks   


3333 University Way 


Prince George, BC   


V2N 4Z9  


800-465-2422  


 


36  


431.8 


km  


Scotiabank  


Prince George Banks   


5051 Domano Blvd 


Prince George, BC   


V2N 5E1  


250-906-3050  


 


37  


434.6 


km  


TD Bank Financial Group - Branches Pine Centre - College Heights 


Plaza  


Prince George Banks  
 


5902 O'Grady Rd 


Prince George, BC   


V2N 7A2  


250-906-3000  


 


38  


434.7 


km  


RBC Royal Bank  


Prince George Banks   


6111 Southridge Ave 


Prince George, BC   


V2N 6Z4  


250-906-3640  


 


39  


434.9 


km  


 



http://www.canpages.ca/page/BC/prince-george/td-bank-financial-group-branches-pine-centre/2891787.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/rbc-royal-bank/2756000?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/td-canada-trust-branch-atm/101056316?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/c-i-b-c-branches/5695563.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/cibc-atm/101066069?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/scotiabank/2525511?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/td-bank-financial-group-branches-pine-centre-college-heights-plaza/3887622.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/td-bank-financial-group-branches-pine-centre-college-heights-plaza/3887622.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/rbc-royal-bank/5988067?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html

http://www.canpages.ca/page/BC/prince-george/spruce-credit-union/1869774.html?na=Banks&city=Fort+Ware&prov=BC&pc=V0J+3B0&nr=68&back=%2Fbusiness%2FBC%2Ffort-ware%2Fbanks%2F20147-064200.html
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Use MoneyGram or postal Money Orders


MoneyGram and Money Orders


Send funds conveniently and securely from Canada to around the world


Quick


Send money in minutes with MoneyGram


Easy


Use cash or debit to make payments
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Convenient


Available at 6,300 Canada Post locations


Secure


Safely pay your bills or transfer funds 


Send and receive money worldwide and pay your bills easily.


Transfer funds with MoneyGram and postal Money Orders


Canada Post offers 2 ways to transfer funds and make bill payments: MoneyGram™ and postal 
Money Orders.


Use MoneyGram electronic money transfers at any Canada Post location to quickly send money 
locally or overseas. Funds can arrive in as little as 10 minutes, with low fees and great exchange 
rates. You can also pay your bills with the same day or next day bill payment services.


Postal Money Orders are certified cashable documents sent through the mail that allow you to 
transfer funds or make payments or purchases. You can send funds securely locally or 
internationally and pay for bills and services.


MoneyGram electronic money transfer service


Send money safely and quickly to loved ones abroad with MoneyGram electronic money transfer. 
You can also make easy same day or next day bill payments with the MoneyGram bill payment 
service. Both MoneyGram services are available at over 6,300 convenient post office locations 
across Canada.


MoneyGram money transfer service


Send money safely in minutes to and from over 334,000 locations in over 190 countries 
worldwide.


• It’s convenient. Send money to a receiving agent or directly to a bank account. 







• Low fees and great exchange rates.1


• It's quick. Your money arrives in as little as 10 minutes.2


MoneyGram bill payment service


Pay for utilities8, phone services and more with same day or next day service.


• Same day bill payment is a premium service that notifies the billing company of customer 


payment in minutes.7


• Next day bill payment is a lower priced bill payment option if you don’t need payment to be 


received as quickly.7


• Proof of payment guaranteed.7


• Low flat fees start at $3.99.3


• Biller8 notified in as little as 10 minutes.3


• View available billers. 


Learn more about how to pay your bills through MoneyGram.


How to buy and pricing


You can purchase MoneyGram services at more than 6,300 post offices across Canada. Visit any 
Canada Post location to sign up and use the service.


You can also join the MoneyGramPlus program and get access to the mobile app, instant 
receipts, special offers and a monthly e-newsletter and statement.5


Payments can be made with cash or by debit card.


See MoneyGram.ca for a list of direct to bank account countries.1


Service


Worldwide money transfer


Same day
bill payment6


Next day
bill payment6







1 See MoneyGram.ca for a list of direct to bank account countries. 
2 Subject to agent operating hours, availability and locals laws and regulations.
3 Price subject to change without notice. In addition to a transfer fee, a currency exchange rate may 
apply. 


4 Price subject to change without notice. 
5 Only person to person transfers originating in Canada with a valid MoneyGram Rewards 
membership number are eligible for rewards purposes. Other benefits, limitations and restrictions 
apply; see full program rules for details.


6 Guarantee based on MoneyGram payment notification to the biller. Actual payment to biller based 
on contract terms. Service levels subject to cut-off times and vary by biller, are in business days 
and do not include weekends or holidays. Actual payment posting time/availability determined by 
biller. Not all billers available. 


7 Payment notification may be available in 10 minutes except Next-Day Service. 
8 Not all billers available.


Price


Low fees and exchange rates


Prices starting at $9.993


Prices starting at $3.993


More information


Calculate the fees for destination


Biller7 notified in as little as 10 minutes1


Payment received next day


Service Price More information


Worldwide money 
transfer


Low fees and exchange 
rates


Calculate the fees for 
destination


Same day 
bill payment6


Prices starting at 
$9.993


Biller7 notified in as little as 10 
minutes1


Next day 
bill payment6


Prices starting at 
$3.993 Payment received next day


For details on pricing, visit MoneyGram.


Terms and Conditions


MoneyGram and the Globe are TM/MC of MoneyGram. © 2012 MoneyGram All rights reserved







Fast cash


Funds arrive quickly with MoneyGram 
money orders.


Easy to use 


No bank account or credit card 
required. Send using cash or debit.


Related products


Visa and phone prepaid cards


Related support


Pick up your MoneyGram money transfer


Transfer money worldwide with MoneyGram


Cash a postal Money Order


Postal Money Orders


A secure, convenient and simple way to send cash


A postal Money Order is a certified, cashable document guaranteed by Canada Post. It’s a safe 
and worry-free way to send money. Send a postal Money Order by mail to pay bills such as 
utilities or telephone services, or to make a financial or retail purchase.


How to buy and pricing


Buy a postal Money Order at any post office across Canada. Find your nearest Post Office.


The cost of purchasing a postal Money Order depends on its destination. You can buy up to 
$999.99 per postal Money Order in Canadian dollars or U.S. dollars. You’ll need to provide the 
sender (person or business) and payee (person or business) information to buy a postal Money 
Order.


Service guarantee


At Canada Post, we offer a service guarantee to refund lost, destroyed or uncashed Money Orders 
after 45 days (some conditions apply). Refunds must be requested by the purchaser. Learn more 
about postal Money Orders.







Legal requirements for postal Money Orders


Postal Money Order Colours


Related blog posts


At Home












 


Vaughn Palmer: Hydro charged up over Site 


C review, glosses over cost concerns 


Published on: October 11, 2016 | Last Updated: October 11, 2016 8:06 PM PDT  


http://vancouversun.com/opinion/columnists/vaughn-palmer-hydro-charged-up-over-site-c-review-


glosses-over-cost-concerns 


 Looking across Flora Bank at low 


tide to the Pacific Northwest LNG site on Lelu Island, in the Skeena River Estuary near Prince Rupert. 


oceanecology.ca  


VICTORIA — B.C. Hydro was trumpeting Tuesday the findings of a review of planning and 


risk management on the hydroelectric dam at Site C on the Peace River. 


“Review concludes project is clearly defined and well planned,” said the press release 


accompanying the report from Ernst & Young and BTY Consultancy Group. 


The release went on to highlight several of the more flattering passages in the report, notably: 


“Overall, our review finds that the project is well defined and that the processes for managing 


risks and costs are largely representative of leading practices. 


“Execution of the major work packages are clearly scoped and supported by both a robust set of 


project management practices and tools, as well as by a team with deep experience on delivering 


major projects for B.C. Hydro.” 



http://vancouversun.com/opinion/columnists/vaughn-palmer-hydro-charged-up-over-site-c-review-glosses-over-cost-concerns

http://vancouversun.com/opinion/columnists/vaughn-palmer-hydro-charged-up-over-site-c-review-glosses-over-cost-concerns
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The two consulting firms also found many of the major cost drivers on the estimated $9 billion 


project, from fuel to labour to materials, have shifted to Hydro’s benefit in the two years since 


the cabinet approved construction. 


Even when the cost advantage went against Hydro — the exchange rate on the U.S. dollar being 


the main exception — “most of the major equipment purchases are now under contract, so this 


risk has been largely contained.” 


Reassuring as far as it goes. But one doesn’t need to read too far into the 43 pages of the report to 


find significant caveats, starting with the disclaimer from the consultants themselves: “In 


preparing this report, EY and BTY relied on information provided by the client. We have not 


audited, reviewed or otherwise attempted to verify the accuracy or completeness of such 


information.” 


Moreover: “Our review does not constitute an audit of the Site C project budget, nor is it an 


assessment of whether or not the project budget will be achieved … Nor does it include an 


assessment of the technical feasibility of the project, nor is it a technical engineering review.” 


Even within the close confines of a B.C. Hydro-dictated mandate, the two firms found cause for 


concern. 


“Our review identifies what we believe to be some key gaps B.C. Hydro will need to carefully 


consider in order to meet the projects’ financial and schedule targets,” they wrote. “The capacity 


of both the contractors and project delivery team to manage and monitor the work will be a 


critical area to watch as the project progresses, particularly given design and construction 


dependencies across work packages.” 


A major gap in one of the so-called work packages  involves the recently concluded $480 million 


contract to supply the turbines and generators for the Site C project: 


“We note that it is unclear who will take the lead in proactively identifying and controlling issues 


and risks … the control mechanism to manage the (contract) milestones may be rendered 


ineffective by unclear expectations as to who is responsible and how.” 


On that project and others, the consultants reckon that murky blame-lines “may lead to some 


confusion on the part of the contractors as to defined roles, responsibilities, and accountabilities, 


particularly in both design and construction.” 


Hydro has tried to clarify things by setting out an extensive process for daily contract 


administration. “While this may reduce risks, this commitment may prove onerous at current 


project resources,” meaning staffing, management expertise and time. 


Then there are the lingering geotechnical unknowns associated with the largest of the project 


contracts, for construction of the $1.75 billion earthworks dam and associated structures. 







“Extensive investigation of the site was undertaken during planning of the project, but it is 


impossible to understand every nuance of the sub-surface conditions of such a large site,” say the 


consultants. “As a result, unforeseen problems have arisen, and will continue to arise, requiring 


innovative engineering responses to contain cost increases.” 


The Hydro method there and elsewhere is to try to spread the risks to the contractors themselves. 


“It must be recognized, however,” warn the consultants, “that in cases where there is some 


transfer, there can still be an adverse effect on the project.” 


If those adverse effects entail delays in construction, there can be a spillover effect on the project 


budget. Hydro quantified the latter concern two years ago in attributing a $200 million increase 


in the projected cost of Site C to a modest six-month delay in the start of construction. 


The report included 10 recommendations for improved project planning, staff recruitment and 


contract management, all of which Hydro promised to incorporate going forward. 


But the risks are likely to increase as well, given the staggering complexity of a project that 


(according to the report) includes some 6,000 separate and distinct activities over an eight-year 


construction schedule. 


“As major contracts start running in parallel, reporting requirements to the various stakeholders 


will prove overly burdensome with current project resources, and key data and information may 


be missed,” says the report. “This represents a risk as contractor data feeds the master schedule, 


for which B.C. Hydro is ultimately accountable.” 


The latter point bears repeating and indeed it is repeated elsewhere in the report: “B.C. Hydro 


assumes (the) ultimate project risk and therefore acts as overall contract manager.” 


In short, for all the supposed safeguards, all the delegating of risk to contractors, the ultimate 


responsibility for the construction schedule and thus the budget on Site C resides with 


B.C. Hydro. And for B.C. Hydro, read ratepayers and taxpayers and ultimately, me and thee. 


 


 












Les Leyne: Report critical of Site C dam 


generates a fuss 


http://www.timescolonist.com/opinion/columnists/les- leyne-report-critical-of-site-c-dam-


generates-a-fuss-1.1616526  


Les Leyne / Times Colonist  


November 22, 2014 05:17 PM 


 A sketch of the 
proposed Site C dam on the Peace River commissioned by B.C. Hydro.     


The association of private power producers released a report this week comparing the Site C 
hydro dam proposal unfavourably with their preferred option — lots of smaller projects 
dispersed around B.C. 


Then Clean Energy B.C requested a withdrawal of the release, saying it was emailed 


prematurely. 


Then KPMG, the consultants who wrote an analysis on which the comparison was based, 
terminated their contract with the association, effectively firing their own client.  


Then the association said it “won’t be obtaining” the report. So it no longer seems to exist, 


except that it’s open on my screen and many others.  


This would all amount to just a curious little tiff between an interest group and one of its 
consultants. Except that an $8-billion dam proposed by B.C. Hydro features prominently in the 
argument. It’s a project that electricity customers will be paying off for generations, should the 



http://www.timescolonist.com/opinion/columnists/les-leyne-report-critical-of-site-c-dam-generates-a-fuss-1.1616526

http://www.timescolonist.com/opinion/columnists/les-leyne-report-critical-of-site-c-dam-generates-a-fuss-1.1616526

http://www.timescolonist.com/authors?author=Les%20Leyne
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provincial cabinet decide to give it a green light. And one that the report suggests might not be 
the best way to go. 


Energy Minister Bill Bennett still isn’t tipping his hand about which way the decision will go, 


but it is expected by the end of the year, a deadline that might or might not be met. 


Clean Energy B.C., with an obvious self- interest in the matter, has long advocated ramping up 
electricity production through an assortment of smaller projects, rather than another big B.C. 


Hydro dam on the Peace River.  


The KPMG study — whether or not it officially exists any more — found there would be 
significant economic benefit from going with a portfolio of smaller projects. They would be 


distributed widely across B.C. and could “dramatically change the economic landscape of rural 
B.C. communities with little current economic activity.”  


Most important, there’s an entire chapter on the benefits to First Nations, which KPMG said 
would be particularly pronounced. 


Where this endorsement apparently ran off the rails was when Clean Energy took the study and 
compared it to the benefits of the Site C dam. KPMG did not mention Site C once in its analysis, 
likely because the firm also did a lot of work on contract for B.C. Hydro, double-checking all the 


forecasts that have gone into that project. 


But Clean Energy B.C. was only too happy to report that numerous smaller energy projects 
would provide more benefits than the big dam. 


“A cost-effective diversity of clean-energy projects situated throughout B.C. has a far greater 


positive impact … especially for First Nations than does B.C. Hydro’s Site C mega project,” said 
association head Paul Kariya, citing KPMG’s work.  


That put KPMG on both sides of the fence, a position the company obviously wasn’t comfortable 
being in. 


CEBC’s communications people said they thought the report was approved for distribution, but 
KPMG is “firmly correcting us on that.” 


KPMG got even firmer a day later, announcing that it was effectively firing the outfit that hired 
them over breach of contract.  


“KPMG in Canada has not issued its final report, nor have we consented to any communication 


or distribution of that report,” said KPMG Canada CEO William Thomas. “We highly regret that 
CEBC has acted the way that they have.  


“This has left us with no option other than to terminate the engagement immediately and to 


disassociate KPMG in Canada from the unauthorized release of the draft report.” 







The clean energy group responded by saying it “will not be obtaining a report from KPMG.” 
Except it already did. 


The effort to retract the report was doomed from the beginning. Who’s going to sit on a fairly 


interesting report relating to the biggest public spending project in B.C. history?  


The subsequent argument actually intensified coverage of the issue.  


Independent producers are the next obvious choice if cabinet decides B.C. Hydro won’t build the 
dam. This week showed how determined they are to elbow their way in to a share of the billions 


that stand to be made. 


Just So You Know: There’s a minor lesson here for people trying to get media coverage. If you 
really want to get noticed, issue a news release, and then try to un- issue it without fully 


explaining why. 


 












	   	   	  	  	  


	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  


            
	  


S I T E  C  C A P I T A L  C O S T  E S T I M A T E  
	  
The	  Site	  C	  capital	  cost	  estimate	  of	  $7.9	  billion	  was	  developed	  in	  2010	  and	  included	  all	  
construction,	  development,	  inflation	  and	  interest	  costs,	  as	  well	  as	  contingencies.	  The	  bottom-‐
up	  estimate	  was	  completed	  by	  a	  team	  of	  internal	  and	  external	  engineering	  and	  construction	  
experts,	  and	  underwent	  an	  external	  peer	  review	  by	  KPMG	  LLP	  to	  validate	  the	  methodologies	  
and	  assumptions.	  	  
	  
In	  2014,	  BC	  Hydro	  conducted	  a	  cost	  refresh	  to	  reflect	  the	  advanced	  stage	  of	  project	  design	  and	  
engineering	  and	  to	  prepare	  for	  a	  final	  investment	  decision	  by	  government.	  The	  refresh	  showed	  
that	  while	  some	  costs	  had	  increased	  due	  to	  factors	  such	  as	  a	  longer	  environmental	  assessment	  
process,	  enhancements	  to	  worker	  accommodation	  and	  larger	  diversion	  tunnels,	  the	  original	  
cost	  estimate	  remained	  appropriate	  as	  these	  increases	  were	  largely	  offset	  by	  savings	  from	  
lower	  than	  anticipated	  interest	  rates,	  efficiencies	  in	  project	  design	  and	  reduced	  excavation	  
requirements.	  	  	  
	  
As	  part	  of	  government’s	  due	  diligence,	  the	  capital-‐cost	  estimate	  was	  reviewed	  and	  updated	  to	  
$8.335	  billion.	  Government	  also	  decided	  to	  establish	  a	  project	  reserve	  of	  an	  additional	  $440	  
million,	  to	  account	  for	  events	  outside	  of	  BC	  Hydro’s	  control	  that	  could	  occur	  over	  an	  eight-‐year	  
construction	  period,	  such	  as	  higher	  than	  forecast	  inflation	  or	  interest	  rates,	  for	  a	  total	  of	  up	  to	  
$8.775	  billion.	  The	  reserve	  will	  be	  subject	  to	  provincial	  Treasury	  Board	  approval.	  	  
	  
The	  increase	  to	  the	  capital	  cost	  estimate	  from	  $7.9	  billion	  to	  $8.335	  billion	  reflects:	  
	  
• Costs	  associated	  with	  the	  change	  from	  the	  harmonized	  sales	  tax	  (HST)	  to	  the	  provincial	  sales	  


tax	  (PST).	  	  If	  the	  capital	  cost	  estimate	  had	  not	  been	  updated	  to	  reflect	  this	  cost,	  BC	  Hydro	  
would	  have	  been	  required	  to	  use	  funds	  from	  the	  project	  contingency	  budget.	  Government	  
felt	  that	  it	  was	  prudent	  to	  increase	  the	  capital	  cost	  estimate	  so	  that	  the	  full	  contingency	  
could	  be	  maintained.	  	  


• A	  revised	  construction	  start	  date	  of	  summer	  2015	  to	  allow	  more	  time	  to	  complete	  the	  
permitting	  process.	  The	  revised	  start	  date	  results	  in	  a	  longer	  construction	  period	  which	  
increases	  inflation	  and	  interest	  costs	  during	  construction.	  	  


	  
As	  with	  other	  large	  capital	  projects,	  BC	  Hydro	  will	  be	  required	  to	  provide	  regular	  reports	  to	  both	  
the	  British	  Columbia	  Utilities	  Commission	  and	  government,	  during	  construction.	  	  	  
	  
Debt	  Impact	  
	  
Site	  C	  will	  result	  in	  a	  net	  incremental	  increase	  to	  BC	  Hydro’s	  forecast	  debt	  of	  approximately	  $6.4	  
billion.	  This	  is	  less	  than	  the	  capital	  cost	  estimate	  for	  the	  project	  due	  to	  lower	  dividend	  payments	  
to	  government	  and	  costs	  that	  have	  already	  been	  incurred.	  
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For	  context,	  BC	  Hydro	  is	  currently	  investing	  an	  average	  of	  $1.7	  billion	  per	  year	  to	  maintain	  and	  
upgrade	  its	  existing	  system.	  With	  Site	  C,	  BC	  Hydro’s	  total	  capital	  spending	  will	  average	  about	  
$2.4	  billion	  per	  year.	  
	  
Due	  Diligence	  Reports	  
	  
In	  2014,	  external	  peer	  reviews	  were	  completed	  to	  validate	  the	  methodologies	  and	  assumptions	  
of	  the	  project’s	  capital	  cost	  estimate.	  The	  full	  reports	  are	  available	  online	  at	  
www.sitecproject.com	  	  
	  
KPMG	  LLP	  
	  
KPMG	  conducted	  a	  review	  of	  the	  updated	  capital	  cost	  estimate	  and	  concluded	  that	  the	  level	  of	  
care	  and	  diligence	  was	  consistent	  with	  an	  infrastructure	  project	  about	  to	  enter	  construction	  
phase,	  that	  reasonable	  and	  appropriate	  processes	  were	  followed	  for	  developing	  the	  
assumptions	  used	  in	  the	  Financial	  Model,	  and	  that	  the	  methodology	  behind	  the	  cost	  estimate	  
was	  appropriate.	  	  
	  


	  “Since	  the	  2010	  estimate,	  KPMG	  performed	  another	  thorough	  review	  of	  the	  2014	  cost	  
estimate	  process	  and	  again	  we	  found	  the	  extensive	  process	  exemplary.”	  	  


	  (December	  2014)	  
	  


“We	  have	  reviewed	  the	  Assumption	  development	  process	  and	  it	  shows	  a	  level	  of	  care	  and	  
diligence	  consistent	  with	  an	  infrastructure	  project	  about	  to	  enter	  the	  construction	  phase.”	  	  


	  (October	  2014)	  
	  
Panel	  of	  Independent	  Contractors	  
	  
An	  additional	  review	  of	  the	  project's	  estimate	  of	  direct	  construction	  costs	  was	  undertaken	  by	  a	  
panel	  of	  experienced	  independent	  contractors.	  The	  panel	  was	  made	  up	  of	  individuals	  that	  each	  
have	  35	  to	  50	  years	  of	  experience	  in	  management	  and	  construction	  of	  major	  projects.	  	  
	  
The	  panel	  concluded	  that	  the	  capital	  cost	  estimate	  was	  sufficient	  for	  the	  proposed	  scope	  and	  
schedule	  of	  the	  project,	  contained	  an	  appropriate	  level	  of	  accuracy	  for	  making	  a	  final	  
investment	  decision	  and	  was	  at	  a	  level	  of	  detail	  comparable	  to	  a	  private	  sector	  contractor	  
estimate.	  The	  panel	  also	  concluded	  that	  the	  updated	  contingency	  was	  sufficient	  to	  cover	  any	  
reasonable	  cost	  increases.	  
	  


“Overall,	  it	  is	  the	  panel’s	  conclusion	  that	  the	  estimate	  is	  sufficient	  for	  the	  proposed	  scope	  
and	  schedule	  of	  Site	  C.	  The	  estimate	  has	  an	  appropriate	  level	  of	  accuracy	  for	  making	  a	  final	  
investment	  decision.	  Further,	  there	  are	  some	  opportunities	  for	  cost	  reduction	  available.”	  


	  
“The	  direct	  cost	  estimate	  has	  been	  prepared	  to	  higher	  level	  of	  detail	  than	  typical	  owner’s	  
estimates	  and	  at	  a	  similar	  level	  of	  detail	  as	  a	  Contractor	  in	  the	  Private	  Sector.”	  
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“The	  direct	  cost	  estimate	  appears	  to	  be	  sufficiently	  complete	  and	  adequate	  to	  cover	  all	  
anticipated	  costs	  associated	  with	  constructing	  the	  works	  in	  the	  planned	  time	  schedule.”	  
	  
“The	  estimate	  has	  sufficient	  allowances/contingency	  to	  cover	  any	  reasonable	  increase	  in	  
cost	  resulting	  from	  design	  development	  or	  cost	  estimate	  uncertainty.”	  


	  (October	  2014)	  
	  


	  
Contact:	  
	  


Jake	  Jacobs	  
Media	  Relations	  
Ministry	  of	  Energy	  and	  Mines	  and	  Responsible	  for	  Core	  Review	  
250	  952-‐0628	  


	  
Connect	  with	  the	  Province	  of	  B.C.	  at:	  www.gov.bc.ca/connect	  











