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We are pleased to provide our Closing Comments on behalf of several independent private power (IPP) clients that are 

actively developing renewable energy projects.  
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Executive Summary 

The Closing Comments of Philip K. Barton Law Corporation and Steve Davis & Associates Consulting Ltd. (collectively 

“Barton/Davis”) on BC Hydro’s Environmental Impact Statement (“EIS”) Application for its Site C project is focused 

on the issue of cost-effectiveness.   We appreciate this opportunity to provide closing comments on behalf of several 

independent private power (IPP) clients that are actively developing renewable energy projects.  These IPP projects have 

a much lower environmental impact than Site C.   Such projects are more cost effective than Site C.     

 

We understand that BC Hydro’s fundamental premise for requesting approval of Site C is that the significant adverse 

impacts are justified because Site C is claimed to be cost effective compared to other alternative projects. 

 

The Minister of Energy and Mines appeared to echo this premise in the Vancouver Sun on December 7, 2013, stating: 

“Governments make decisions on balance, and the balance in this case leads us to think this is the best available source 

of a large amount of electricity, and that justifies the environmental impact.” 

 

Along the same vein, on January 23, 2014, the Chairman of Joint Review Panel said to BC Hydro: “Another way of 

looking at is it that you would be charging those folks $630 million to avoid the environmental consequences of Site C. … 

But what I am getting at here is that there is a quantifiable trade-off here.”
1
  

To which BC Hydro responded:  “Yes. When we looked at this, we’ve talked about the portfolio analysis before, there’s 

a financial benefit of proceeding with this project. When we look at the environmental impacts, all projects have impacts. 

And so what you’re looking at, and we did, to address this, we used the environmental attributes that we’ve talked about 

previously … But we believe on balance that when you look at the financial benefits, the economic benefits, and a little 

bit of a mix on the environmental attributes, we believe this is the preferred project.”  

However, this document will show that there are many other attractive generation projects in B.C. that are more cost-

effective than Site C and that have much less environmental impact. 

 

In BC Hydro’s EIS submissions, the main reasons that Site C appears to be cost effective is because of discriminatory 

assumptions for cost of capital, project life and the omission or under-estimation of significant costs.   BC Hydro applies 

a weighted average cost of capital (WACC) of 7% to Independent Power Projects (IPPs) but a WACC of only 5% to Site 

C. BC Hydro calculates the cost of IPPs over 40 years, but uses 70 years for Site C. These two assumptions alone 

decrease the apparent cost of Site C by 28%. This is illustrated below: 

WACC 

SITE C 

Adjusted Unit Energy Cost: 
(source) 

CLEAN+THERMAL 

Adjusted Unit Energy Cost 
(source) 

5% 
$94 

(Evidentiary Update) 

 

6% 
$110 

(Technical Memo) 

UNKNOWN... 

$110 - 115??? 

7% 
 $130 

(Evidentiary Update) 

8% 
 $155 

(Technical Memo) 
“Evidentiary Update” means BCH’s Evidentiary Update dated September 13, 2013 (CEAR #1574) 

“Technical Memo” means BCH’s Technical Memo – Alternatives to the Project dated June 4, 2013 (CEAR #1458) 
 

  

                                              
1
 Pages 101 – 103 of Transcript 
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BC Hydro’s estimate of $7.9 billion appears to omit or underestimate several items. We estimate that Site C will cost at 

least $10 billion. Based on the cost increases of 21 previous large BC Hydro projects filed at BC Utilities Commission 

proceedings, a project contingency of $1.1 billion should be added. A cost of $127 million for transmission system 

improvements downstream of the Point of Interconnection appears to be missing. We found no evidence of the inclusion 

of equity cost during construction or First Nations Accommodation cost, which we estimate to be $678 million and $395 

million, respectively. Adding those four items would increase the total capital costs (Capex) to $10.3 billion. 

 

BC Hydro shows Site C’s Unit Energy Cost (UEC) to be $95 assuming WACC of 5%, Project Life of 70 years and 

Capex of $7.9 billion. Its Adjusted UEC (AUEC) is $16 more at $110 (BC Hydro's Technical Memo dated June 4, 2013). 

 

However, Site C’s UEC increases to $143 with a Capex of $10.3 Billion, WACC of 7% and Project Life of 40 years. 

Adding the above $16 yields an AUEC of $159. 

 

Three Alternative Portfolios are described in this document. Each Portfolio of projects will produce 5100 GWh and 1100 

MW – equal to Site C. The AUEC for each of the projects in the Alternative Portfolio are BC Hydro data and are based 

on WACC @ 7% and Project Life @ 40 years.  The only exception with using BC Hydro data was the Kleana project: its 

UEC and AUEC were calculated based on data presented in the Hearing by Kleana Power Corp., and formulas described 

in BC Hydro IR #27.    

The following table compares six portfolios. The first three are Site C, before and after our suggested financial and 

capital cost adjustments. The last three are Alternative Portfolios that we have assembled.  

Portfolio Name Site C Site C Site C 
Alternative 
Portfolio    

#1 

Alternative 
Portfolio 

#2A 

Alternative 
Portfolio        

#3 

Source of Data or 

Description of 

Portfolio or Scenario 

BC Hydro 

June 4     

Tech 

Memo  

BC Hydro 

June 4 with 

Adjusted 

Financial 

Asumptions 

Adjusted 

Capex and 

Financial 

Assumptions 

Geothermal 

@ 320 MW 

Kleana   

(Firm 

Energy) Six Resources 

Source of Capacity Site C Site C Site C 

Geothermal, 

GMS, Rev6, 

MSW 

Kleana, 

GMS, Rev6, 

MSW 

Kleana, 

Geothermal 

GMS, Rev6, 

MSW 

Source of Energy Site C Site C Site C 

Geothermal, 

Rev6, Wind, 

MSW 

Kleana, 

Rev6, Wind, 

MSW, SCGT 

Kleana, Rev6, 

Geothermal, 

Run of River, 

Wind, MSW 

WACC 6% 7% 7% 7% 7% 7% 

Evaluation Period 70 40 40 40 40 40 

Capital Cost 

(billion) 7.9 7.9 10.3  -  -  - 

Unit Energy Cost  

(2013 $/MWh) 94 115 143  -  -  - 

Adjusted Unit 

Energy Cost 

(2013 $/MWh) 110 131 159 120 116 109 

              

 MSW = Municipal Solid Waste.  SCGT = Simple Cycle Gas Turbine   

 Rev6 = Revelstoke Unit#6. GMS = Gordon M Shrum Units #1 - 5   

 - BC Hydro did not provide Capex or UECs for individual IPP projects       
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The table shows that Site C’s AUEC increases 19% when its WACC and Project Evaluation Period are the same as the 

Alternative Portfolios, at 7% and 40 years respectively. Its new AUEC of $131 would be higher than all Alternatives.  

 

If Site C’s Capital costs are $10.3 billion and the WACC and Project Evaluation Period are 7% and 40 years, then its 

AUEC would be $159.   The most cost-effective Portfolio is Alternative #3 with an AUEC of $109.  

 

The dozen projects in the Alternative Portfolio have a much smaller environmental impact than Site C. They are located 

in several regions on B.C. They are driven by 6 different fuels/technologies; wind, run of river, storage hydro, biomass, 

MSW, and natural gas. They range in size from 24 MW to 565 MW.  

 

The pace of the building of these dozen projects can be matched to electricity demand growth. That reduces the risk to 

electricity ratepayers of over, or under building generation. That is a major risk with the much larger and singular Site C 

project. 

 

The incremental implementation of smaller projects provides great flexibility. It also allows the procurement of the best 

technology or best fuel as different technologies evolve and as the price of fuels change. 

 

In summary: IPPs are cost effective.  Alternative Portfolio #3 has an AUEC that is 17% less than Site C after leveling the 

playing field for WACC and Project Life.   In addition, Alternative Portfolio #3 has an AUEC which is 31% less than 

Site C after both leveling the playing field and including the higher potential capital costs.   

 

Our pricing analysis was based on data provided by BC Hydro, with the exception of Kleana.  And we included several 

conservative assumptions in our estimates for additions to Site C capital costs.   Many new alternative portfolios can be 

created from the hundreds of IPP projects identified – likely with even lower UECs. 

 

Proving cost-effectiveness is key. Site C has not proved that it is not cost effective.  Therefore, the significant adverse 

impacts are not justified. 
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1. Weighted Average Cost of Capital 

In BC Hydro’s EIS submissions the main reason that Site C appears to be cost effective is because of discriminatory 

assumptions for weighted cost of capital (WACC).   This is illustrated below: 

 

WEIGHTED 

AVERAGE 

COST OF 

CAPITAL 

(WACC) 

SITE C 

Adjusted Unit Energy Cost: 
(source) 

CLEAN+THERMAL 

Adjusted Unit Energy Cost 
(source) 

5% 
$94 

(Evidentiary Update) 

 

6% 
$110 

(Technical Memo) 

UNKNOWN... 

$110 - 115??? 

7% 
 $130 

(Evidentiary Update) 

8% 
 $155 

(Technical Memo) 
“Evidentiary Update” means BC Hydro’s Evidentiary Update dated September 13, 2013 (CEAR #1574) 

“Technical Memo” means BC Hydro’s Technical Memo – Alternatives to the Project dated June 4, 2013 (CEAR #1458) 
 

 

A 1% change in WACC results in a change of approximately $15 in AUEC, a 2% change in WACC roughly doubles that 

change. So when BC Hydro compares Site C AUEC vs Alternative Portfolios and uses a 2% WACC differential, Site C 

starts with a roughly $30 advantage – even before looking into the project’s actual costs.  

 

If the 2% WACC differential is removed, Site C’s AUEC increases substantially. When potential additional costs are 

added to Site C, its initial appearance of cost-effectiveness disappears.   

 

WACC is driven by project risk not proponent type 

The WACC of a project should reflect the risk of the project. The risk of a project is the actual risk of the project. The 

risk of a project does not change depending on who owns it.  

 

Using a lower WACC to reduce the cost of a project because it is owned by one party vs another ignores the real risks of 

the project. For example, would a wind project owned by BC Hydro reduce its risk? Using different WACCs when 

comparing projects distorts the actual risks of the projects. Using a lower WACC for Site C artificially reduces the risk of 

Site C. 

 

  



- 2 - 

 

 

 

 

Despite our numerous requests, BC Hydro has never used an identical WACC in any comparison between Site C and 

Alternatives. We have repeated this concern many times: 

1. Page 5 of our Written Submission dated November 25, 2013:  

 

“Using a lower WACC to reduce the cost of a project because it is owned by one party vs another ignores the 

real risks of the project.” (CEAR #1877) 

 

2. Slide 14 of our Oral Presentation dated December 10, 2013:  

 

“WACC: BC Hydro imposes lower Weighted Average Cost of Capital” (CEAR #2093) 

 

3. Page 2 of our letter dated December 18, 2013: 

  

“…we cannot understand why BC Hydro believes that the cost of financing an IPP project is 40% higher than 

the cost of financing Site C, a mega-project with a significant risk profile.  This treatment by BC Hydro distorts 

the Adjusted Unit Energy Costs contained in both the Technical Memo and the Evidentiary Update.   Such 

distortion favours Site C at the expense of alternatives.  

 

… we recommend that … BC Hydro remove the distortions caused by WACC by submitting alternative 

portfolios that are based on an identical WACC.   We recommend using a conservative WACC of 6% for both 

Site C and all IPPs because this would reflect a prudent contingency for the capital markets risk of a mega-

project representing the next 80 years: 10 years of construction and 70 years of operation.” (CEAR # 2222) 

 

4. Page 13 and 14 of our Questions dated January 15, 2014: 

 

“BC Hydro’s assumption of a 5% WACC does not reflect risk nor the likelihood of interest rate fluctuations 

during the 80 year timeframe. In contrast, IPP projects accept all financing risk during the approximate 5 years 

to in-service and thereafter for the life of the contract, potentially up to a 40 year period. 

 

From the BC Hydro ratepayer’s point of view, this is an important difference in the allocation of risk: whether 

interest rate fluctuations impact directly to the ratepayers (Site C) or whether those fluctuations are isolated to 

IPPs? To compensate for this severely increased adverse risk over an 80 year period, Site C needs a prudent 

contingency allowance included in its WACC.   (CEAR #2479) 

 

We were pleased to hear the Chairman state on January 23, 2014 (page 136 of Transcript): 

 

"THE CHAIRMAN: … without accounting for the nature of the proponent and so on and so forth, but you would 

account for risks inherent to the project, not inherent the proponent ...     

REIMANN: Well -- and -- and that was the discussion that we had with the BC Utilities Commission. And what 

they suggested was if there was an advantage in financing a project, that was to the benefit of ratepayers, that we 

should recognize that. So that's where we've landed.  

THE CHAIRMAN: Well, if that's what they wound up saying, then I think they are ignoring the assignment of 

project risk. And I think that that's an improper decision…" (emphasis added) 

 

We conclude that an analysis of alternatives should use the same cost of capital without regard to who is the proponent.   

 

BC Hydro did not provide AUECs for the Clean+Thermal Portfolio at 6%. To create a level playing field, we have 

converted Site C's AUEC to a 7% WACC – the same as IPPs. Therefore, in our subsequent analysis we use a WACC of 

7% for both Site C and all IPPs.  
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CD Howe Commentary also recommends using same discount rates  

The Panel provided BC Hydro with a paper relating to WACC, government guarantees and discount rates published by 

the C.D. Howe Institute "Commentary on Valuation of Public Projects: Risk, Cost of Financing, Cost of Capital" in 

September 2013 (the "Commentary").
2
 

 

The Commentary identifies four common mistakes on Page 2: 

“Four mistakes are commonly made when evaluating public and private investment… 

 

1. … using different discount rates, depending on whether the project is carried out by the public sector (lower 

rate) or by the private sector (higher rate)…, 

 

2. Using a cost of capital for the business … rather than for a specific cost of capital for each project, properly 

assessed against the risk of that particular project … 

 

3. Using a single cost of capital or discount rate for a project that is dependent upon several factors or sources 

of risk. 

 

4. Using a discounting method such as NPV that fails to quantify the value of managerial flexibility in the 

development, implementation and/or continuation of a project in a changing and volatile environment.”  

 

Barton/Davis comparisons will use equal discount rate 

 

To avoid mistakes #1 and #2, when we compare the UECs of Site C to Alternative Portfolios, we will use the same 

discount rate. Both Site C and IPPs will assume a discount rate of 7%.  

 

CD Howe Commentary on the value of flexibility  

Mistake #4 supports the point we made in our Page 3-5 of Part 1 Questions (CEAR 2479). It asks:  

 

IN RESPONSE TO FUTURE CHANGES, WHY HAS BC HYDRO ASCRIBED ZERO VALUE TO THE 

FLEXIBILITY OF IMPLEMENTING A DOZEN INDIVIDUAL PROJECTS VS. THE SINGLE ALL OR 

NOTHING MEGA-PROJECT SITE C? 

 

BC Hydro’s Table 5 “Benefit of the Project: Updated Sensitivity Analysis Summary”
3
, confirms that point numerically. 

It shows the PV for the Clean and Clean+Thermal Portfolios are less than Site C under several different future scenarios.  

 

The incremental development aspect of the IPP portfolios gives flexibility to pick cheaper sources of generation as they 

become available.  For instance; if wind costs continue to drop, geothermal becomes viable, LNG requires nearby 

generation, a new intertie with Alaska allows access to new low cost IPPs, or MW-scale storage arrives and allows wind 

to be firmed economically, etc.  

 

  

                                              
2
 Question 27 of Round 2 of the Information requests from Panel – response  by BC Hydro was on October 4, 2013 

3
 Page 12, Information Request #77, BC Hydro, October 31, 2013. CEAR 1645 



- 4 - 

 

 

 

 

Fortis uses same financial assumptions to evaluate resource options. 

FortisBC avoids discrimination against IPP projects on the basis of cost of capital during its evaluation of resource 

options. Appendix C - Resource Option Report of the 2012 FortisBC Resource Plan states: 

 

"The financial assumptions used to calculate the cost metrics have been standardized to ensure that all resource 

options are evaluated consistently, regardless of the return expectations and cost of capital that might be 

applicable to a given project."  

 

BC Hydro used the same WACC to compare Site C to IPPs in 2006 

BC Hydro formerly applied a non-discriminatory policy for evaluating resource options. The 2005 Resource Options 

Report of BC Hydro's 2006 Integrated Electricity Plan
 
states: 

 

"4.2 Comparability and Simplified Analysis Issues BC Hydro is both the purchaser of resources via IPP 

contracts and the owner of certain resources (primarily hydro projects and transmission projects via BCTC). BC 

Hydro is striving to ensure that the methods of representing and evaluating resource options are transparent and 

non-discriminatory. ... For these reasons, the following issues have been identified and a recommended approach 

is described: 

...

4.2.2 BC Hydro versus IPP Cost of Capital BC Hydro has access to lower-cost pre-tax debt than IPPs because 

it has access to government-secured debt. IPPs can deduct interest expenses from earnings. As well, some IPPs 

may have stronger balance sheets than others and therefore have some advantages over other IPPs. However, 

such financing advantages do not alter the investment risk inherent in the project. Therefore, it is recommended 

that the same discount rate be applied to all resource options regardless of who develops them."  

 

WACC for Site C should be higher to reflect longer time to In-Service Date 

Previous experience with sharply rising interest rates should result in a WACC for Site C that is higher (not lower) to 

reflect the greater capital markets risk of a project that has such a long horizon - extending over 80 years: 10 years of 

construction and 70 years of operation. 

 

BC Hydro’s assumption of a 5% WACC does not reflect risk nor the likelihood of interest rate fluctuations during the 80 

year timeframe. In contrast, IPP projects accept all financing risk during the approximate 5 years to in-service and 

thereafter for the life of the contract, potentially up to a 40 year period. 

 

From the BC Hydro ratepayer’s point of view, this is an important difference in the allocation of risk: whether interest 

rate fluctuations impact directly to the ratepayers (via Site C) or whether those fluctuations are isolated to IPP 

shareholders. To compensate for this severely increased adverse risk over an 80 year period, Site C needs a prudent 

contingency allowance included in its WACC. 

 

Further, BC Hydro’s portfolio analysis indicates that a WACC differential of only 1% reduces the Present Value Cost of 

the Clean+Thermal Portfolio to within only $20 million of Site C. A present value cost differential of $20 million does 

not justify the significant adverse impacts of a mega-project of at least $7.9 Billion.
4
 

 

Removing the distortions of the WACC-differential is essential to assess whether Site C is, in fact, cost-effective. 

 

  

                                              

4
 Page 12 of BC Hydro's October 31

st 
response to JRP Information Request 77-A (CEAR #1645) 
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Choice of WACC has a major impact on PV. 

 

The following table, produced by BC Hydro in the October 31, 2013 response to IR 77-A (CEAR #1645), shows that 

reducing the WACC Differential from 2% to 1% removes $130 million from the PV Cost of Clean+Thermal – a decrease 

from $150 million (Base Case) to $20 million (WACC Differential = 1%). 

 

 
 

 

We estimate that reducing the WACC differential to 0% would remove a total of $260 million from the PV Cost of 

Clean+Thermal. The revised PV Cost for Clean+Thermal would then be negative $110 million. Therefore, without any 

difference in WACC, the Clean+Thermal would have a lower PV Cost. 
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Site C has $500 million head start.  

Our calculations have determined that sunk costs must currently exceed $400 million to result in an AUEC of $5 per 

MWh for each MWh of the 70 year period of 2024 to 2094. We also understand that the sunk costs for Site C are 

expected to reach $500 million by the end of F2014 (March 31, 2014).
5
 

 

We believe these sunk costs of Site C have been excluded from BC Hydro's analysis of Present Value Cost Difference of 

Site C vs Alternatives.   Therefore, such inclusion will reduce the PV Cost differential by a corresponding $500 million 

in each amount in the summary sensitivity table on the previous page. 

 

Reducing each of the above PV Cost differentials by $500 million, would result in the majority of sensitivities showing 

alternatives with a lower PV Cost than Site C because the majority of the PV Cost differentials would be negative. 

 

This calculation would demonstrate that if the identical analysis occurred several years ago, prior to spending $500 

million on Site C, that Site C would have shown a greater PV Cost than alternatives. In other words, Site C requires a 

"head-start" of $500 million over IPP alternatives because, without such a "head-start", Site C is not cost effective. 

 

The huge level of costs already sunk into Site C and the fact that it can swing the PV Cost calculations from lower than 

alternatives to higher than alternatives shows the hazard of choosing a single huge project compared to the flexibility of 

choosing smaller projects at a flexible pace. 

 

WACC for Site C should be higher to reflect size and riskiness 

Because of its size and riskiness, this multi-billion dollar mega-project should actually require a higher rate of return than 

BC Hydro’s normal lines of business. 

 

Without unlimited recourse to taxpayers, instead of a lower cost of capital, Site C would require a higher cost of debt and 

also a higher proportion of equity than Hydro’s routine business.  That means that the taxpayers are being asked to 

subsidize the ratepayers by backstopping this mega-project risk without being offered the compensation of higher 

returns. 

 

A single mega-project like Site C is significantly more risky than a diversified portfolio of smaller projects, which are bid 

and built by a number of competing private developers, each bearing their own separate business and financial risk.  This 

is reinforced because the ratepayers are being financially protected from the risks of the smaller projects, but are totally 

exposed to the risks of Site C. 

 

The size and riskiness of this mega-project is of such a scale that it could actually alter the risk profile of the corporation 

as a whole.  This could have a cascading effect on the cost of all projects in the future.  Therefore, it is arguable that the 

Site C mega-project should have a higher cost of capital, and also a higher proportion of equity than BC Hydro’s routine 

lines of business. 

 

  

                                              
5
 See: Amended F12/F14 Revenue Requirement Application, Amended Appendix A, page 12, Schedule 2.2 
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2. Costs missing or under-represented in Site C 

BC Hydro based its Unit Energy Costs on its capital cost estimate of $7.9 billion. 

 

We believe that there are several missing or under-represented costs, as reflected in the table below. 

 

Missing or under-estimated item 

COST 

ESTIMA

TE($ 

billion) Source 

    

Original Capital Cost 7.900 BC Hydro Technical Memo - Project Costs June 4, 2013) 

    

Potential Additional Costs   

Project Overrun Contingency 1.185 

15% - based on Overrun Analysis of 21 Large BC Hydro 

Projects updated from Question #9 of Barton/Davis Letter of 

January 15, 2014 

Transmission improvements after POI 0.127 
Analysis submitted with Page 5 of Barton/Davis Letter of 

January 15, 2014 (CEAR 2626) 

Equity Cost During Construction 0.678 
Slide #15 of Barton/Davis Presentation on Dec. 10, 2013. 

Page 4 of CEBC Undertaking 12 on Dec. 17, 2013 

First Nations Accommodation 0.395 
5% - based on overun on BCH's NTL project as explained in 

Amended Appendix 1 of Amended RRA F12-14 

Total Potential Cost Adders 2.390   

    

New Potential Capital Cost Total 10.290   

 

Each of the above cost items will be described in this chapter. Plus several additional cost items that we believe have also 

been overlooked, but we have not quantified.  
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Project Overrun Contingency 

BC Hydro based its Unit Energy Costs on its capital cost estimate of $7.9 billion. That number is too low. 

 

Average cost increase on large BC Hydro projects has been 16% 

 

Our detailed analysis of 21 recent large capital projects by BC Hydro that are greater than $50 million shows an average 

cost overrun of 16%.  These are the same 21 projects included in the BC Hydro Reconciliation dated January 23, 2014 

(CEAR #2714) with the exception of the Smart Meter Initiative (which should not be included because has no relation to 

complex construction projects). 

 

 
 

This 16% amount is much larger than the amount shown in BC Hydro’s December 23, 2013 Rebuttal which states: 

 

“BC Hydro also reviewed a total of 774 self-build projects (over $1 million) completed in the last 5 years. The 

result is a cost of $11 million over the original expected of $3.3 billion, or within 0.34% of original expected 

amount.”  
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BC Hydro has chosen a tremendous number of projects, including many small projects.  And they have evaluated them 

from different starting points, described as “original expected amount”.  

 

Barton/Davis letter of January 15, 2014 contained a table on page 19 which calculated the average cost overrun for 42 

major projects between the (CPCN) Approved Cost and the Final Cost in accordance with BC Hydro’s Revenue 

Requirement Application (RRA).  With our new table on the previous page, our analysis is using the same projects as BC 

Hydro's Reconciliation. 

 

It is helpful that BC Hydro has confirmed that the Site C cost estimate is a 50 percentile estimate (P50): 

 

"Our estimating philosophy for the bulk of our portfolio -- and Mr. Savidant can talk about how it's applied to Site 

C, but our estimating philosophy is to use this 50 percentile concept. So we estimate projects at a level such that 

50 percent of them should come in under and 50 percent should come in over."
6
 

 

Our analysis also focuses on the P50 cost estimate which is consistent with Certificate of Public Convenience and 

Necessity (CPCN) approval by the BC Utilities Commission.  Therefore, our analysis of 21 large BC Hydro projects is 

consistent with the approach used for Site C.  The Reconciliation provided by BC Hydro on January 23, 2014 (CEAR 

#2714) is based on the "First Implementation Estimate" (Page 138 of Transcript from January 23, 2014) – an estimate 

which becomes apparent much later in the project's life-cycle.    

 

Reasons to expect construction cost overruns   

Estimate is old. New pressures driving cost increases  

 

The $7.9 billion cost estimate was announced in May 2011 and has not been updated.    

 

There is now expected to be a construction boom in excess of $100 billion in Northern B.C. including bitumen pipelines, 

gas pipelines, liquefied natural gas export facilities and new mines.    

 

The construction window of Site C will compete with critical shortages of labour, materials, equipment and contractors.  

This may be similar to the pre-2008 oil sands development boom and associated spiralling construction costs.   

 

Significant cost overruns have occurred on one of BC Hydro's recent northern projects, the Northwest Transmission 

Line. Costs increased from $404 million to $736 million between 2009 and 2013 – an increase of over 80% even without 

the competition of a super-heated construction economy.  

 

  

                                              
6
 Page 138 of Transcript from January 23, 2014. 
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Manitoba Experience relevant to B.C. 

 

Manitoba Hydro experienced a 60% cost overrun in 2012 when the $900 million original budget estimate for the 200 

MW Wuswatkim Dam resulted in a final cost of $1.69 Billion.
7
   This large overrun could have partially resulted from a 

20 year experience gap since construction by Manitoba Hydro of the last previous large dam project: the 1340 MW 

Limestone Dam in 1992.    

 

We note that 40 years will have elapsed between the 2024 In-Service Date of Site C and when BC Hydro last 

commissioned a new large dam: the 1984 commissioning of the Revelstoke Canyon Dam. 

 

Equity Cost During Construction 

There is nothing in the record that indicates that BC Hydro includes charging for equity during construction in their $7.9 

billion cost. Their capital costs only refer to Interest During Construction (IDC). 

 

Barton/Davis raised the subject of possible omission of equity costs during construction (ECDC) point in our Oral 

Presentation on December 10, 2013 (CEAR #2093), and submitted a question on January 21, 2014
8
 asking if $678 

million of ECDC had been excluded.  

 

The Clean Energy Association of British Columbia (CEBC) raised this point on December 17, 2013 in its Undertaking 

#12 as follows: 

 

 “Finally, it is not clear whether BC Hydro has included equity costs during construction in its Site C analysis. 

The only reference in the evidence appears to be to interest during construction. If the equity cost during 

construction has been omitted, it is very material given Site C’s long construction period and high capital cost.” 

 

It appears that BC Hydro did not discuss ECDC in their Dec 23
rd

 rebuttal to CEBC.   

 

We estimate the ECDC to be at least $678 million. 

 

While an estimate of $1550 million for Interest During Construction (IDC) has been included in the $7.9 Billion 

estimate, we cannot identify any estimate for the equity cost during construction (ECDC).   It is typical utility practice for 

the aggregate of IDC and ECDC to be labelled: Allowance for Funds Used During Construction (AFUDC).  We saw 

nothing in the submission documents about AFUDC. 

 

We estimate the ECDC to be significant for such a long construction period.   A simple calculation results: 

 ECDC = IDC * (WACC / Interest Rate) - IDC 

 ECDC = $1,550 * (6.9% / 4.8%) - $1,550 

 ECDC = $2,228 million - $1,550 million 

 ECDC = $678 million 

 

  

                                              
7
 See:  http://www.thetelegram.com/Opinion/Columns/2012-08-07/article-3047093/ 

 Cost-overruns,-by-nature,-are-unforeseen/1 
8
 January 21, 2014 Barton/Davis letter (Page 2-3 of CEAR 2626).   



- 11 - 

 

 

 

 

The project cost estimate for Site C is reproduced from the Technical Memo – Project Costs (June 4, 2013): 
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Transmission system improvements downstream of POI. 

The cost estimate of $7.9 billion provided by BC Hydro in the original EIS and the September Evidentiary Update 

appears to only include transmission costs to the Point of Interconnection (POI). It does not include any system 

improvements downstream of the POI.  

 

IPP’s, such as those analyzed in the Block and Portfolio analysis, are subjected to what BC Hydro calls the Standard 

Generator Interconnection Process (SGIP). The SGIP process identifies system improvements and costs downstream of 

the POI to facilitate the integration of the IPP project to the BCH grid in the region. These system costs are back charged 

to IPP’s and/or applied to IPP’s bid price in Clean Power Call evaluations. Accordingly, Resource Option UEC’s for 

IPP’s include system improvement costs, whereas BC Hydro has not. 

 

The SGIP process costs approximately $270,000 and takes approximately 10 to 15 months to complete. The cost estimate 

provided is ± 10% to ± 20% depending on IPP’s requirement for cost certainty and time frame (more accurate cost 

estimate takes longer). 

 

BC Hydro has identified at least $127M of system upgrade costs pre Site C. It could potentially be up to $854M (or 

higher since the proposed upgrades do not include any wire upgrades such as an additional 500kV circuit from GMS to 

Kelly Lake). The actual cost for system upgrades would be identified through a SGIP type Facilities/System Impact 

study. 

 

The 2013 IRP acknowledged that transmission upgrade/reinforcement was required from GMS to Kelly Lake by 2024 

which is the In-Service date proposed for Site C. The 2013 IRP Section 9.2.8 states: 

 

“The cost to complete further study work over the next five years is estimated to be $5.0 million. BC Hydro will 

have a total cost estimate with an accuracy range of +35 per cent/-15 per cent when the study work is completed. 

The transmission upgrades are planning level estimates and detailed analytical studies are required to finalize 

scope and cost.” 

 

In short, the SGIP process takes approximately 10-15 months and approximately $270,000 in costs and results in 

transmission upgrade cost with an accuracy of ± 10% to ± 20% for IPP projects that have transmission capital costs in the 

order $100 million. We have difficulty understanding why BC Hydro needs 5 years and $5 million to develop a cost 

estimate of +35 per cent/-15 per cent if they only have $62M to $127M in non-wire transmission upgrades. Five years 

and $5 million suggests a much more complex analysis and potentially much higher capital cost. 

 

In our potential capital cost adjustments, we will assume a missing cost of $127 million, rather than the $854 million that 

is possibly overlooked.  
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First Nations Accommodation 

The cost of First Nations Accommodation appears to be overlooked in BC Hydro’s costing. 

 

BC Hydro states that: 

 

"The Project cost estimate of $7.9 billion (nominal dollars) contains cost allowances for  mitigation, regulatory 

review, First Nation consultation, and public engagement. Implementation of the available resources would also 

entail mitigation, regulatory review, First Nation consultation, and public engagement costs (referred to as ‘soft 

costs’), but it is not possible to precisely quantify such soft costs, as it is difficult to predict the outcome of 

consultation/engagement or to identify the costs of such processes or the costs of mitigation requirements that 

may be imposed following these processes, not least because different First Nations and stakeholders may have 

conflicting goals and requirements. Accordingly, while the available resource costs set out in Section 5.5.2 do 

not include such costs, BC Hydro has put a cost adder of 5% on available resource portfolios to reflect the fact 

that implementing any of the available resource options would trigger soft costs. Refer to Section 5.5.3 for 

greater detail." 
9
 (emphasis added) 

 

There is no mention of First Nations Accommodation. Such accommodation is much more costly than First Nations 

consultation.  

 

The Treaty 8 First Nations also pointed to this potential omission on January 23, 2014: 

 

 
 

The cost overruns for the Northwest Transmission Line was substantial.  Specifically the overrun was $332 million. BC 

Hydro’s estimate provided to the Federal Government for federal funding was $404 million. That increased to $736 

million by the date of the RRA.  BC Hydro stated that the overages were the result from First Nations accommodation, 

costs arising from EAC requirements, legal costs arising from EAC and CPCN appeals.
10

   

 

 

 

 

 

  

                                              
9
 Section 5.5.1 of the EIS. 

10
 CEAR #2682: Note 10, Appendix J of BC Hydro’s F12/F14 Revenue Requirements Application.  
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BC Hydro adds a Soft Cost Adder to IPP UECs 

 

The omission of FN Accomodation is in sharp contrast to the 5% soft cost adder which is imposed by BC Hydro on the 

UECs of all IPPs which is for both First Nations consultation and accommodation.   Therefore, these same costs which 

are not included in BC Hydro’s Site C estimate,  are still included in the IPP resources in the Clean Block and Clean 

Block+Thermal Portfolios. 

 

Capitalized Overhead Costs  

There is nothing in the record that indicates that BC Hydro included capitalized overhead costs in their $7.9 billion 

estimate.  Barton/Davis asked BC Hydro if it had included them in its January 15, 2014 letter. 

 

Traditionally, BC Hydro has allocated corporate overhead costs of approximately 13 to 18% and capitalized them into its 

project costs. However, we cannot identify any explicit mention of allocated overhead charges in the project cost 

estimate. 

 

Sunk Costs 

The total Sunk Costs of Site C are expected to reach $500 million by March 31, 2014. 

 

BC Hydro has included the Sunk Costs of Site C in the $7.9 billion capital cost estimate.  

 

However, they have been excluded from BC Hydro's analysis of Present Value Cost Difference of Site C vs Alternative 

Portfolios. Accordingly they are addressed in Chapter 1 on WACC. 

 

Insurance During Construction  

Treaty 8 First Nations stated, on page 2 of their January 21, 2014 letter that; “Consultants engaged by the T8FNs 

estimated that construction insurance cost could represent as much as 9% of Direct Construction costs.” Table 1 shows 

that Construction Insurance was “Not Provided” in the EIS. 

 

Total of Potential Capital Cost Adders 

The following table totals several Capex Adders:  

 

$ billion Assumption 

Original Capital Cost 7.900 

Potential Additional Costs 

Project Overrun Contingency 1.185 15% of Original Capital Cost $7.9 b* 

Transmission improvements after POI 0.127 Lowest of $127 to $854 million 

Equity Cost During Construction 0.678 $678 million 

First Nations Accommodation 0.395 5% of Original Capital Cost $7.9 b 

Total Potential Cost Adders 2.390 

New Potential Capital Cost Total 10.290 

* The 15% is on top of existing projects that included contingencies. That appears to be how BC Hydro typically does 

this kind of estimating. The 15% is slightly less than the 16% determined from analyzing past projects. This $10.29 

billion does not including any additional costs for: Capitalized Overhead Charges or Insurance During Construction. We 

simply did not have enough information on them.  
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PV Impact of Unaccounted Costs  

To illustrate the significant impact to PV Cost of the above unaccounted costs, we reproduce again the sensitivity 

summary prepared by BC Hydro in the October 31, 2013 response to IR 77-A (CEAR #1645): 

 

 
 

We focus below only on the Base Case: 

 

Item Clean Block Clean + Thermal 

F2024 F2026 F2024 F2026 

Base Case  $630M $880M $150M $390M 

Less 0% WACC 

Differential 

($260M) ($260M) ($260M) ($260M) 

Less Sunk Costs  ($500M) ($500M) ($500M) ($500M) 

Less Additional 

Capex ($2.39B) 

($2,397M) ($2,397M) ($2,397M) ($2,397M) 

TOTAL ($2,527M) ($2,277) ($3,007) ($2,767) 

 

Without any sensitivity adjustments, not even the Base Case is cost effective against either the Clean Block or 

Clean+Thermal.  The PV reduction  of the additional $2.39 billion capex of $2,397 was based on back calculation from 

the $2.39 Billion cost.  The PV sensitivity provided in Table 5 is based on 15% of BC Hydro’s Total Construction and 

Development cost of $5,560 Billion or $834 Million.  This explains the difference. 
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3. Cost Effective Alternatives  

Alternative Portfolios 

The following table summarizes three of our Alternative Portfolios and their Unit Energy Costs. 

 

Portfolio Name 
Alternative 
Portfolio    

#1 

Alternative 
Portfolio 

#2A 

Alternative 
Portfolio        

#3 

Source of Data or Description of Portfolio or Scenario 

Geothermal 

@ 320 MW 

Kleana   

(Firm 

Energy) 

Six 

Resources 

Source of Capacity 

Geothermal, 

GMS, 

Rev6, 

MSW 

Kleana, 

GMS, 

Rev6, 

MSW 

Kleana, 

Geothermal 

GMS, 

Rev6, 

MSW 

Source of Energy 

Geothermal, 

Rev6, 

Wind, 

MSW 

Kleana, 

Rev6, 

Wind, 

MSW, 

SCGT 

Kleana, 

Rev6, 

Geothermal, 

Run of 

River, 

Wind, 

MSW 

WACC 7% 7% 7% 

Evaluation Period 40 40 40 

Capital Cost (billion)  -  -  - 

Unit Energy Cost  (2013 $/MWh)  -  -  - 

Adjusted Unit Energy Cost (2013 $/MWh) 120 116 109 

        

 MSW = Municipal Solid Waste.  SCGT = Simple Cycle Gas Turbine       

 Rev6 = Revelstoke Unit#6. GMS = Gordon M Shrum Units #1 - 5       

 - BC Hydro did not provide Capex or UECs for individual IPP projects       
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Portfolios 

Site C is a single, all or nothing project. IPPs are smaller projects. Portfolios of IPPs and other projects are more flexible 

and more cost-effective than Site C. 

 

Many Alternative Portfolios 

 

During the Hearing, we put forward 7 alternative portfolios. Three are shown here along with a fourth portfolio which 

combined the earlier three. 

 

• Alternative  #1  with Geothermal,  

• Alternative  #2A with Kleana Firm Energy 

• Alternative  #2B with Kleana Total Energy 

• Alternative  #3    with 6 Resources 

 

Wide variety of project sizes, fuels and technologies 

 

These portfolios contain over 40 different projects. They are powered by 7 different types of fuels or technologies. They 

range in size from 12 MW to 565 MW. They are located in every corner of B.C. They reflect the diversity of selection of 

alternative projects in B.C. 

 

IPPs have identified over 1,000 potential renewable projects in BC
11

:  

• 600 run-of-river projects;  

• 400 wind projects;  

• 40 biomass projects, and  

• 16 geothermal projects.  

 

BC Hydro’s 2013 IRP lists many projects with UECs lower than Site C.  

 

With limited time and resources, we have assembled new portfolios of projects that are more cost effective. The IPP 

sector can quickly assemble and propose other new portfolios with lower costs and very small environmental impacts.  

 

All portfolios are designed to deliver the same output as Site C: 5,100 GWh and 1,100 MW. 

 

The data that we have used in our calculations is limited to that provided by BC Hydro during the course of the hearing. 

If we used IPP-based data the cost of IPP projects and Alternative Portfolios would drop. 

 

 

  

                                              
11

 Barton/Davis presentation December 10, 2013, slide 3 (CEAR #2093). 
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Calculation assumptions - WACC 

Choice of WACC has a major impact on AUEC 

 

As described in Chapter 1, the Adjusted Unit Energy Cost of a project (or a portfolio) is strongly impacted by the choice 

of Weighted Average Cost of Capital. 

 

 

WEIGHTED 

AVERAGE 

COST OF 

CAPITAL 

(WACC) 

SITE C 

AUEC: 
(source) 

CLEAN+THERMAL 

AUEC 
(source) 

5% 
$94 

(Evidentiary Update) 

 

6% 
$110 

(Technical Memo) 

UNKNOWN... 

$110??? 

7% 
 $130 

(Evidentiary Update) 

8% 
 $155 

(Technical Memo) 
“Evidentiary Update” means BCH’s Evidentiary Update dated September 13, 2013 (CEAR #1574) 

“Technical Memo” means BCH’s Technical Memo – Alternatives to the Project dated June 4, 2013 (CEAR #1458) 
 

The difference between a 5% cost of capital amortized over 70 years and a 7% cost of capital amortized over 20 years (as 

BC Hydro imposes on all its wind project AUECs), adds over 80% to the capital portion of the UECs for all the wind 

projects used in the alternative portfolios. This introduces a large distortion into the evaluation of the alternatives to Site 

C.  

 

Calculation Assumptions – Expected Project Life 

BC Hydro calculates the UEC of Site C based on a 70 year life. Whereas, BC Hydro calculates the UEC of IPPs based on 

a 40 year life.  

 

This is wrong in practice. Plus it substantially increases the relative UEC of IPPs. And it introduces a severe distortion to 

the Present Value differential analysis. 

 

Contrary to the theme of the CD Howe Commentary 

 

Similar to how the CD Howe Commentary recommended that project comparisons use equal WAAC, we expect that it 

would recommend assuming a project life is the same regardless of whether the project is owned by the government or 

the private sector. 
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Choice of Project Life 

 

The maximum term for Water Licenses in BC is 40 years. This applies to BC Hydro projects as well as IPPs. While 

individual wind turbines often get replaced every 20 - 25 years, wind farm contracts range from 20 – 99 years.
12

 In the 

2008 Call for Power, wind power projects submitted bids to produce power up to the 40 year term that was allowed. 

 

Site C is downstream of and totally reliant on the WAC Bennett Dam. It started operating in 1967. In 2024 it will be 57 

years old. Forty years after Site C would start operating, it would be almost 100 years old.  

 

The federal government limited the length of their loan guarantee for the Muskrat Falls to an amortization period of 35 

years. 

 

For our UEC and PV calculations we assume a project life of 40 years. And we apply that 40 year life to Site C and the 

Alternatives. 

 

Geothermal 

BC has great potential geothermal resources. BC Hydro’s IRP
13

 identified 780 MW and 5,992 GWh of Firm Energy of 

geothermal.  

 

Page 6 of the BC Hydro Rebuttal dated December 23, 2013 concludes that geothermal is not viable because: 

"… no geothermal resources were bid into BC Hydro’s two most recent broadly-based power acquisition 

processes…   There are no commercial geothermal electricity projects in B.C. at this time." 

 

As previously stated, we highlight that our submissions have only relied upon the 5 geothermal projects that were the 5 

projects are already identified and evaluated by BC Hydro in the 2013 Resource Options Report Update of the 2013 

Integrated Resources Plan. 

 

In the last 5 years, wind power in BC has gone from non-existent to being the dominant source renewable generation.  

Wind power dominates all of the portfolio alternatives of BC Hydro's Evidentiary Update dated September 13, 2013 and 

the Technical Memo: Alternatives to the Project dated June 4, 2013. 

 

Prior to 2009, there were no operational wind projects in BC.   Today, there are 4 operating wind facilities in BC with a 

total generating capacity of 487 MW. 

 

Of the approximately 200 renewable IPP bids that BC Hydro received prior to 2006 only two were from wind projects; 

therefore, the shift to over $1 Billion of wind capital expenditures in last 5 years has been dramatic and rapid. 

 

Fast forward to wind’s domination of the Clean Block.  Wind power in BC has become so viable that BC Hydro’s above 

optimization now completely excludes any run of river projects.  This is presumably because small hydro is deemed 

uncompetitive on a cost basis.  However, from 2000 to 2010, small run of river hydro projects were historically the 

dominant fuel of successful bidders.  In the mid to late 1990's biomass and natural gas generation was dominant.   Simply 

put, fuels and technologies change every few years. 

 

The In-Service Date for Site C is 10 years from now. Competing alternatives such as geothermal have 10 years before 

they need to be in-service.  That is a long time.  Especially considering that there are over 11,000 MW of operating 

geothermal facilities in the world today.  

 

                                              
12

 Landowner Guidelines for evaluating wind energy production; https://www.msu.edu/~steind/WindLease-

Easement_WorkSheet-V5.pd, Windenergyleases.blogspot.com states most contracts are written with options to make them last 

60 years or more. 
13

 BC Hydro in Table 3-15 of the 2013 Integrated Resource Plan 
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Alternative Portfolio #1 with 320 MW Geothermal  

Alternative Portfolio #1 contains geothermal power totaling 320 MW of Dependable Generating Capacity and 2,504 

GWh of Firm Energy in accordance with the 5 potential Lower Mainland sites identified in BC Hydro 2013 IRP. 

 

This calculation is reproduced below with illustrated changes against the Clean Block of the Evidentiary Update 

(removals are shown as "strike-through" and additions are shown in gray): 

 

As explained in Chapter 1 and 2, the AUEC for Site C should be in the range of $110 to $159.  Therefore, Site C is not 

cost effective when compared to this alternative.   The significant adverse impacts are no longer justified. 
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Kleana Unit Energy Cost 

Kleana is a 565 MW run of river project proposed on Knight Inlet. It was presented to the Joint Review Panel. 

 

Kleana is included as one of the projects in one of our Alternative Portfolios.  

 

On January 23, 2014, BC Hydro dismissed Kleana, saying that it had very little dependable capacity and an AUEC that 

was greater than $140/MWh.  BC Hydro dismissed Kleana by stating it is the same as all run of river: 

“… this project has the adjusted unit energy cost of it north of $140 per megawatt hour. 

… the Kleana project is not substantially different than the run-of-river options that we'd shown in there. A 

similar sort of price; a similar sort of profile in terms of the energy delivered.”  (Page 148) 

 

We calculate, based on the information presented in the Hearing, the Unit Energy Cost of Kleana at the Point of 

Interconnection to be $80/MWh (UEC@POI). This is less expensive than the UEC@POI for Site C, at $95 based on 

WACC = 6% from the Technical Memo dated June 4, 2013.  Also based on the information presented in the Hearing, we 

calculate the Adjusted Unit Energy Cost of Kleana to be $90 (delivered to the Lower Mainland).
14

   This is less 

expensive than the AUEC for Site C, at $110 based on WACC = 6% from the Technical Memo dated June 4, 2013.  This 

analysis shows that Kleana’s lower AUEC is more cost-effective than Site C. 

 

Since the project was bid into BC Hydro and was selected as a finalist, BC Hydro knows the energy and capacity 

production and has all necessary information to also confirm this Adjusted Unit Energy Cost. 

 

Comparing a 565 MW run of river with a typical 5-10 MW run of river ignores economies of scale. 

 

 

  

                                              
14

 Page 7 of 10 of Barton/Davis Questions from January 21, 2014 (CEAR #2626). 
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Alternative Portfolio #2A with 565 MW Kleana Project (Firm Energy Basis) 

Based on the UEC of Kleana in the previous section, we propose an alternative to Site C which includes a portfolio of 

wind projects, municipal solid waste (MSW), Simple Cycle Gas Turbine (SCGT) projects and the Kleana Project. 

 

Our calculations of this alternative result in an AUEC of $116 based on firm energy. 

 

This calculation is reproduced below with illustrated changes against the Clean+Thermal Block #2 of the Evidentiary 

Update (removals are shown as "strike-through" and additions are shown in gray) 

 

 
 

Necessary for the portfolio above is the following: 

 

• we calculate that Kleana should provide 1,770 GWh of Firm Energy from a Total Energy of 2,450 GWh – this is 

based on the 2008/2010 Clean Power Call which illustrates that the ratio of Firm Energy to Total Energy should be 

72.2% (Table 3–5, BC Hydro Report on the RFP Process for the Clean Power Call, August, 2010);  

 

• we calculate that Kleana should provide 135 MW of Dependable Capacity from a Nameplate Capacity of 565 MW – 

this is based on Table 3-13 of the 2013 IRP which illustrates that 24% is the ratio of Effective Load Carrying 

Capacity to Installed Capacity for run of river projects based in the Vancouver Island Transmission Region.  

 

As explained in Chapter 1 and 2, the AUEC for Site C should be in the range of $110 to $159.  Therefore, Site C is not 

cost effective when compared to this alternative.   The significant adverse impacts are no longer justified. 
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Alternative Portfolio #2B with 565 MW Kleana (Total Energy Basis) 

The UEC of this large project should also be considered on a total energy basis because dependable capacity is being 

provided by Rev6, GMS, MSW and SCGT.  

 

We calculate that a portfolio using the 2,450 GWH of Total Energy from Kleana results in an AUEC of only $111. 

 

This calculation is reproduced below with illustrated changes against the Clean+Thermal Block #2 of the Evidentiary 

Update (removals are shown as "strike-through" and additions are shown in gray): 

 

 
 

 

These Kleana portfolios results in AUEC of only $111 or $116,  depending on whether one uses 1770 GWh of Firm 

Energy or 2,450 GWh of Total Energy.    

 

As explained in Chapter 1 and 2, the AUEC for Site C should be in the order of $110 to $159.  Therefore, Site C is not 

cost effective when compared to this alternative.   The significant adverse impacts are no longer justified. 
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Alternative Portfolio #3 with 6 Types of Resources 

We have also designed another Alternative which combines both geothermal and Kleana.   For supply diversity, this 

portfolio also includes small run of river projects from Appendix 3A-34 of the 2013 IRP. 

 

This calculation is reproduced below with illustrated changes against the Clean Block of the Evidentiary Update 

(removals are shown as "strike-through" and additions are shown in gray): 

 

 
 

 

As explained in Chapter 1 and 2, the AUEC for Site C should be in the order of $110 to $159.  Therefore, Site C is not 

cost effective when compared to this alternative.   The significant adverse impacts are no longer justified. 
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Comparing Alternative Portfolios to Site C 

The following table compares 5 portfolios. The first two columns show Site C, before and after our suggested financial 

and capital cost adjustments. The last 3 columns show Alternative Portfolios we have assembled.  

 

Portfolio 
Name 

Site C Site C Site C 
Alternative 
Portfolio    

#1 

Alternative 
Portfolio 

#2A 

Alternative 
Portfolio        

#3 

Source of Data 

or Description 

of Portfolio or 

Scenario 

BC 

Hydro 

June 4     

Tech 

Memo  

BC Hydro 

June 4 with 

Adjusted 

Financial 

Asumptions 

Adjusted 

Capex and 

Financial 

Assumptions 

Geothermal 

@ 320 MW 

Kleana   

(Firm 

Energy) 

Six 

Resources 

Source of 

Capacity 
Site C Site C Site C 

Geothermal, 

GMS, 

Rev6, 

MSW 

Kleana, 

GMS, 

Rev6, 

MSW 

Kleana, 

Geothermal 

GMS, 

Rev6, 

MSW 

Source of 

Energy 
Site C Site C Site C 

Geothermal, 

Rev6, 

Wind, 

MSW 

Kleana, 

Rev6, 

Wind, 

MSW, 

SCGT 

Kleana, 

Rev6, 

Geothermal, 

Run of 

River, 

Wind, 

MSW 

WACC 6% 7% 7% 7% 7% 7% 

Evaluation 

Period 70 40 40 40 40 40 

Capital Cost 

(billion) 7.9 7.9 10.3  -  -  - 

Unit Energy 

Cost  (2013 

$/MWh) 94 115 143  -  -  - 

Adjusted Unit 

Energy Cost 

(2013 

$/MWh) 110 131 159 120 116 109 

              

 MSW = Municipal Solid Waste.  SCGT = Simple Cycle Gas Turbine   

 Rev6 = Revelstoke Unit#6. GMS = Gordon M Shrum Units #1 - 5   

 - BC Hydro did not provide Capex or UECs for individual IPP projects       
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4. Independent Review of Alternatives Recommended 

 

EIS Review focused on environmental not economic issues 

The E in the EIS review stands for environment, not economics. 

 

It is not surprising that an Environmental Impact Study focused much more on environmental matters than economic 

matters. Indeed we appreciate the Panels efforts to allocate time to consider the need for and alternatives to the Project 

during their deliberations over other environmental matters.  

 

Unfortunately there was not enough time to investigate financial matters surrounding a project of this scale. Site C will 

require significant public investment. That will have a significant impact on ratepayers, and perhaps taxpayers too. It is 

the only power generation planned in B.C. for the next 20 years. Unfortunately this EIS review has been the only recent 

public review process for the project. 

 

Not surprisingly, the format of the public hearing process was not well suited for making a accurate comparison of Site C 

versus alternatives. We understand that most EIS reviews do some kind of review of the Needs for and Alternatives 

(NFAT) to the Project being studied. But we also understand that most major projects have economic, financial and 

NFAT issues also scrutinized by organizations with the capacity and responsibility to focus on economic issues. 

 

Shortage of financial information and detailed financial models  

We found it difficult to accurately compare Site C to Alternative Portfolios without seeing any financial spreadsheets and  

detailed modeling. 

 

We posed several questions on January 15 and 21, 2014. For example, on January 15 Question #2 concluded:  

 

"What amount has BC Hydro included as an allowance for equity costs during construction, which we have 

estimated to be at least $678 million? Please provide a spreadsheet showing the detailed year by year capital 

expenditures and the calculations of both IDC and ECDC." 

 

And also as part of Question #3 stated; 

 

“Please provide a working spreadsheet showing the all estimated Site C expenditures by year, including any 

allowances for allocated overhead charges, and showing how the discounted present values of the expenditures 

and the generation are determined, and the detailed calculation of the unit energy cost attributed to the project.  

 

The Panel reflected some of our questions in the questions that they posed to BC Hydro on January 23. We appreciate the 

Panel asking parts of those questions.  

 

However, our questions were much more detailed than the summary level questions asked by the Panel. Our questions 

aimed at getting BC Hydro to reveal the assumptions and calculations behind several of their cost figures. BC Hydro’s 

answers were often quite general and revealed few numerical assumptions or calculations. 
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BC Hydro wears many hats  

BC Hydro wrote the 2013 Integrated Resource Plan. The IRP recommended continuing to develop Site C. Under the 

Base Resource Plan, Site C is the only generation project recommended by BC Hydro over the next 20 years.  

 

In the EIS, BC Hydro created several Alternative Portfolios to compare to their Site C project,  BC Hydro then analyzed 

those alternatives using their financial models and concluded that their Site C project was the most cost-effective.  

 

In this process, BC Hydro is the planner, the buyer, the seller, the creator of all Alternative Porfolios, and the modeler of 

the financial comparisons. 

 

The BCUC 1983 Decision on Site C indicated that one of the reasons for rejecting Site C was that there were alternatives 

to the project. 

 

Precedent for Independent Review of Alternatives: Muskrat Falls 

In response to a recent application for another major Canadian hydropower project, an independent review of alternatives 

was recommended.  

 

 Lower Churchill: 824 MW Muskrat Falls Dam and 2250 MW Gull Island Dam 

 

An important determination in the August 11, 2011 decision of the Joint Federal-Provincial  Review Panel for the Lower 

Churchill projects was the inadequate analysis of alternatives of Nalcor (Newfoundland and Labrador energy 

corporation): 

 

"Alternatives to the Project 
Nalcor considered a list of potential alternatives and concluded that none were economically or technically feasible 

compared to the Project and none could meet the stated need to develop the hydroelectric potential of the Churchill 

River. 

… 

 

However, the Panel concluded that Nalcor’s analysis, showing Muskrat Falls to be the best and least-cost way to meet 

domestic demand requirements, was inadequate and recommended a new, independent analysis based on economic, 

energy and environmental considerations."  

(emphasis added; page 3 of Executive Summary)
15

 

 

Furthermore, the Joint Federal-Provincial Review Panel makes several recommendations including the recommendation 

of independent analysis: 

""RECOMMENDATION 4.2 Independent analysis of alternatives to meeting domestic demand 

 

The Panel recommends that, before governments make their decision on the Project, the Government of Newfoundland 

and Labrador and Nalcor commission an independent analysis to address the question “What would be the best way to 

meet domestic demand under the ‘No Project‘ option …"   

 

(emphasis added; page 25 of Executive Summary) 

 

  

                                              
15

 See: http://www.ceaa-acee.gc.ca/050/documents/51706/51706E.pdf 
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Several of the additional recommendations were similar to issues facing Site C. We pointed to several in our January 15 

letter to the Panel. Below is a side-by-side comparison: 

 

Recommendations of the Joint Federal-Provincial 

Review Panel for Lower Churchill: 

(Page 25 of Executive Summary) 

Similarity to Site C: 

The analysis should address the following 

considerations: 

why Nalcor’s least cost alternative to meet domestic 

demand to 2067 does not include Churchill Falls 

power which would be available in large quantities 

from 2041, or any recall power in excess of 

Labrador’s needs prior to that date, especially since 

both would be available at near zero generation cost 

(recognizing that there would be transmission costs 

involved); 

The possibility of "recalling power" is similar to 

Question 13 from our January 15 Questions:  

WHY DID BC HYDRO NOT INCLUDE THE 

COST EFFECTIVE 560 MW OF CAPACITY 

AVAILABLE UNDER THE COLUMBIA NON-

TREATY STORAGE AGREEMENT AS OPTIONS 

FOR ALTERNATIVE PORTFOLIOS WITH IPPS? 

the extent to which Nalcor’s analysis looked only at 

current technology and systems versus factoring in 

developing technology; 

The ability to respond to technology is similar to 

Question 1 from our January 15 Questions: 

IN RESPONSE TO FUTURE CHANGES, WHY 

HAS BC HYDRO ASCRIBED ZERO VALUE TO 

THE FLEXIBILITY OF IMPLEMENTING A 

DOZEN INDIVIDUAL PROJECTS VS. THE 

SINGLE ALL OR NOTHING MEGA-PROJECT 

SITE C? 

the suggestion made by the Helios Corporation that 

an 800 MW wind farm on the Avalon Peninsula 

would be equivalent to Muskrat Falls in terms of 

supplying domestic needs, could be constructed with 

a capital cost of $2.5 billion, and would have an 

annual operating cost of $50 million and a levelized 

cost of power of 7.5 cents per kilowatt-hour; 

Similar to our Question 16 from our January 15 

Questions: 

WHY DID BC HYDRO NOT INCLUDE THE 565 

MW KLEANA HYDRO PROJECT IN AN 

ALTERNATIVE PORTFOLIO? 

potential for renewable energy sources on the Island 

(wind, small scale hydro, tidal) to supply a portion 

of Island demand. 

There are many possible portfolios containing wind, 

small scale hydro and other renewables. We have 

designed just a few alternative portfolios. 

 

 

  



- 29 - 

 

 

 

 

Recommendation for Independent Review of Alternatives  

We suggest that the Panel consider recommending an Independent Review of Site C vs alternatives. We suggest that such 

Independent Review include complete financial information to allow an open analysis of the costs, financial figures and 

methodology for calculating costs of Site C and alternative projects. 

   

More specifically, the Independent Reviewer should require that BC Hydro supply all spreadsheets, calculations and data 

that illustrate how they arrive at all costs (i.e. UEC’s and PVs) for each portfolio and independent projects. There should 

also be sufficient time given to independently review these data and information for comment and recommendations for 

improvement. The Independent Review should aim to create a level playing field between Site C and competing 

alternatives.   
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5. Appendix 

Project Overrun Contingency Analysis 
 

BC Hydro stated the following in Section 5.5.1.1 of the EIS: 

 

Project cost estimate of $7.9 billion has a Class 3 (budget authorization or control) degree of accuracy, as 

defined by the Association for the Advancement of Cost Engineering (AACE 2012). Refer to Volume 1 Appendix 

F Project Benefits Supporting Documentation, Part 1 Project Cost Estimate for additional detail. A Class 3 

degree of accuracy is consistent with the BCUC’s requirements for project cost estimates set out in the BCUC 

2010 Certificate of Public Convenience and Necessity Application Guidelines.(emphasis added) 

 

BC Hydro stated the following in response to IR27 (page 12) 

 

Project cost estimate is a Class 3 cost estimate as defined by the Association for the Advancement of Cost 

Engineering (with an accuracy range between +10/-10 and +30/-20. 

 

As such the analysis was undertaken to compare previous project budgets submitted by BC Hydro to the BCUC in 

support of project CPCN’s or General Order approvals.   These could then be compared to project costs submitted by BC 

Hydro in support of Revenue Requirements that BC Hydro submits on a regular basis.  This would provide a fair and 

independent assessment of potential cost overruns based on BC Hydro’s track record.   Our original analysis of projects 

provided in our January 15, 2014 letter was based on the approved BCUC Order and Final cost derived from BC Hydro’s 

most recent Amended F12/F14 Revenue Requirement Application – Appendix I and J submitted to the BCUC.  

  

The January 15, 2014 analysis showed that based on a comparison of 43 projects with a total BCUC Order approved 

budget of $3.078 Billion dollars which represented 93% of BC Hydro’s stated capital budget of $3.3 Billion that the 

overage was 23%. 

 

Subsequent to this, BC Hydro responded at the January 23, 2014 Final Hearing.  The Panel directed BC Hydro to submit 

a revised table comparing projects greater than $50 million (see CEAR #2714).   We reviewed this table and our analysis 

on the next page identifies an overage of 16% which compares to 3.3% from CEAR #2714.     The analysis is primarily 

different because BC Hydro compared based on the first implementation estimate (see BC Hydro Final Hearing, Page 

139, Line 7) instead of the CPCN estimate.  In addition, we disagree as explained in the subsequent notes.  We are 

satisfied with our review and that independently verifiable information supports our analysis, not BC Hydro’s numbers. 

 

We note that the main cost overruns experienced by BC Hydro on NTL ($332M or 86%), the overages were the result 

from First Nations accommodation, costs arising from EAC requirements, legal costs arising from EAC and CPCN 

appeals (see CEAR #2682).  The same very costs which are not included in BC Hydro’s Site C estimate, yet are indeed 

included in the Clean Block and Clean+Thermal. 
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Our analysis determines that the average overrun on BC Hydro’s large capital projects is 16%:    
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1.  

Aberfeldie: 

BCH states that the "Original Budget" for Aberfeldie was $83M. 

This is not correct.  

BCH originally submitted Aberfeldie to the BCUC for approval with a cost estimate of $45M (Oct 2004, P50) and $65M (Feb 2006, P50) in the 

F07/F08 RRA. During the process of the F07/F08 RRA the BCUC did not approve the Aberfeldie project, and the project was subjected to a Negotiated 

Settlement Agreement (NSA).  

In support of the NSA, BCH further updated the cost from $65M to $83M (Nov 2006) with an upper bound estimate of $94M (+13%).  

Aberfeldie demonstrates difficulty BCH had cost estimating project even at P50 level to support BCUC regulatory approval.  

2.  

Coquitlam Dam Seismic Upgrade: 

We did not include the Coquitlam Upgrade because the project is not identified in the Amended F12/F14 RRA, Appendix I.  We can provide no 

comment on the final cost.   

3.  

GMS 1-4 Stator Replacement: 

BCUC Order G-143-06 approved a cost of $46M for G3 & G4 stators (Implementation) and $37M for G1 and G2 (Definition) for a total of $83M. The 

project cost item in the Amended F12/F14 RRA for G1 to G4 ranges from $78.4M to $84.4M with the midpoint being $81.4M. 

4.  

PCN G1-G4 Stators: 

The BCUC approved cost was $67M .  

Amended F12/F14 RRA Appendix I has a completed cost of $72.5M. 

5.  
Mica G1-G4 Stator Replacement: 

Mica G1-G4 was indeed included in our Appendix 1 Analysis – it was included in BCUC Order G-143-06. 

6.  

GMS Unit 1-5 Replacement: 

We agree with the Original Budget of $262M for GMS Unit 1-5 Replacement. 

We disagree with a Final Cost of $198M because the final cost as provided by the Amended F12/F14 RRA ranges from $202.8M to $289.8M with a 

midpoint of $246.3M (Total Cost).  

Furthermore, the F2011 NSA-12 Total Cost Column ranges from $262M to $319M with a midpoint of $290.5M.  Also, Appendix J provides a Forecast 

Capital Cost of $246.9M to $313.9M with a midpoint of $280.4M .  Lastly, BC Hydro Service Plan 2013/14 to 2015/16 has a range of $197M to $272M 

with a midpoint of $234.5M.  

Therefore, our Final Cost is $246.3M. 

7.  

Mica Gas Insulated Switchgear: 

We agree with the Original Budget of $180M for Mica Gas Insulated Switchgear. 

However, same logic as above: the final cost as provided by the Amended F12/F14 RRA ranges from $169M to $188.6M with a midpoint of $178.8M 

based on numbers in the Total Cost column. The number in the F2011 NSA-12 Total Cost Column is $200M which is closer to BCH’s number. 

Appendix J provides a Forecast Capital Cost of $180.6M to $200.2M with a midpoint of $190.4M.  

Therefore, our Final Cost is $190.4M. 

8.  

Stave Falls Spillway Gates: 

The final cost provided in the Amended F12/F14 RRA ranges from $61.2M to $66.1M with a midpoint of $63.65M.  In the F2011 NSA-12 Total Cost 

Column, the range is from $61.5M to $70.6M with a midpoint of $66.1M. Appendix J provides a Forecast Capital Cost of $66.9M to $71.8M with a 

midpoint of $69.4M.  

Therefore, our Final Cost is $66M. 

9.  

Mica Units 5 & 6: 

We excluded Mica Units 5&6 in our Appendix 1 Analysis because of exemption from BCUC review.    

We agree with the BCH's Original Budget of $627M. 

However, we disagree with BCH's Final Cost of $627M.  The final cost provided in the Amended F12/F14 RRA ranges from $638.7M to $738.7M with 

a midpoint of $688.7M.  The F2011 NSA-12 Total Cost Column ranges from $640M to $950M with a midpoint of $795M. Appendix J provides a 

Forecast Capital Cost of $700M to $800M with a midpoint of $750M. BC Hydro’s 2013/2014 -2015/2016 Service Plan identifies the project cost for 

Mica 5/6 as $627M to $714 with a midpoint of $670.5M. All these exceed BCH’s cost of $627M and as a minimum we use a Final Cost of $675M 

which illustrates an increase of $48M or 8%.  

Our previous exclusion of this project favoured BCH but we can certainly include this project. 

10.  

Ruskin Dam and Power House Upgrade: 

We agree with BCH's Original Budget of $640M. 

However, we disagree with BCH's Final Cost of $640M.  The Total Cost identified in Appendix I of the Amended F12/F14 RRA ranges from $662.3M 

to $801.1M with a midpoint of $731.7M. Appendix J of the Amended F12/F14 RRA has a forecast expected cost ranging from $728.6M to $867.4M 

with a midpoint of $798M.   

We use a Final Cost of $750M. 
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11.  

Columbia Valley Transmission: 

The Amended F12/F14 RRA Appendix I project cost is provided as $133M and this is low end of the range provided in Appendix J of $132 million to 

$209 million. We use a Final Cost of $133M. 

12.  

Interior to Lower Mainland: 

We agree with the BCH's Original Budget of $602M.  However, this CPCN project cost of $602M (P50) did not include FN accommodation costs, 

environmental mitigation and compensation, and costs for legal challenges. 

We disagree with BCH's Final Cost of $690M.  Note T10 stipulates the ILM project has increased in cost by $150M or 25% (CEAR #2682) mainly due 

to FN accommodation costs, costs arising from EAC requirements, legal costs arising from EAC and CPCN appeals. In Appendix J the Forecast Capital 

Cost is a range from $540M to $780M. This range is -10% to +30% from the $603M CPCN cost or P50. We confirm based on Note T10 the Project 

cost used in the Analysis should be $752M. 

We also highlight that the BCUC has set a threshold of $725M ( P50, $2014) for the project which was to include FN accommodation costs, costs 

arising from EAC requirements, legal costs arising from EAC and CPCN appeals. This threshold has been exceeded based on the cost provided by BC 

Hydro in Note T10. 

13.  

Vancouver City Central Transmission: 

We disagree with the BCH's Original Budget of $201M because this was based on the CPCN approved cost of $174M (Transmission) and $27M 

(Distribution) which was to be reduced by savings from a tunnel crossing of False Creek – which was ultimately successful for total savings of $12M 

(see Exhibit ____). Therefore the CPCNproject was subsequently undertaken using HDD. Therefore, the CPCN approved cost became $189M.  

We also disagree with BCH's Final Cost - the cost as identified in the Amended F12/F14 RRA is $176.9M.  

14.  

Northwest Transmission Line: 

NTL was excluded from BCUC review so we could only rely on the budget submission provided to the Federal Government for federal funding. The 

funding budget was $404M and there were three funding partners: $180M from AltaGas; $130M from Federal Government and $94M from BC 

Hydro/BCTC ratepayer.  

BC Hydro 2013/2014 -2015/2016 Service Plan identifies the project cost for NTL as $736M to $746M with a midpoint of $741M. The project cost 

identified in the Amended F12/F14 RRA is $561M which excludes the $180M contribution from AltaGas.  The reasons for the overrun are outlined in 

Appendix J of the Amended F12/F14 RRA and CEAR #2682 as related to First Nations IBF’s, EAC compensation, cost updates (see attached Exhibit 

H-14).  

15.  

Dawson Creek / Chetwynd Area Transmission (DCAT): 

We did not consider this project in Appendix 1 Analysis because the project was noted as being in the Definition Phase in the Amended F12/F14 RRA. 

We agree with the BCH Reconciliation. 

16.  

Seymour Arm Series Capacitors: 

We did not consider this project in Appendix 1 Analysis because the project was noted as being in the Definition Phase in the Amended F12/F14 RRA. 

We agree with the BCH Reconciliation. 

17.  

Smart Meter Initiative: 

This project has no business being included with complex construction projects because only involves replacing the old analog small residential, 

commercial, and industrial meters with new digital meters. The process only takes 20 minutes.  Smart Meters has no relation to projects involving 

extensive civil, mechanical, electrical, geotechnical, environmental compensation, large scale project management and FN accommodation.   

 

All the above notes are further described in Exhibit A. Supporting Data from BCUC Proceedings. 
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Exhibit A 

 

Supporting Data from BCUC Proceedings 

 

[attached] 


































































































































