
 

 

To: 

Mr. David Morton, Commissioner/Panel Chair  E-mail Address: 

Mr. Dennis Cote, Commissioner    commission.secretary@bcuc.com 

Ms. Karen Keilty, Commissioner 

Mr. Richard Mason, Commissioner 

c/o 

Commission Secretary 

British Columbia Utilities Commission (BCUC) 

Sixth Floor, 900 Howe Street, Box 250 

Vancouver, B.C., V6Z – 2N3     Date: 2017.08.30th (Wednesday) 

 

Hello Mr. Morton and Panel Commissioners, 

 

 

Subject: Financial Assessment Report  

For 

Site C Dam Inquiry 
 

 Attached to this cover letter is our above submission for the aforementioned Inquiry. 

 

 We are complying with the ‘Terms of Reference’ cited in the B.C. Lieutenant Governor 

in Council’s directive issued under Order-in-Council (OIC) No. 244, dated Wednesday, 2017 

August 2
nd

  that asks five questions.  This submission is a business analysis with relevant data 

that fits in to the ‘Scope of Inquiry’ by determining how the costs associated with the Site C Dam 

development will affect both the ratepayers and the taxpayers of B.C. 

 

 In our opinion; however, the ultimate question to be addressed here is: “What is the ‘end 

game’ between ‘public ownership’ or ‘private ownership’ of energy sources in B.C.?” 

 

 If the Commission requires any further information or wishes to discuss any of the 

assumptions, data, or findings provided in this report, the author is available to do so in writing 

or in person.  Finally, thank you for your time and attention. 

 

 

       Respectfully submitted and signed,  

       Yours truly, 

       Keith William Steeves 

       Pres. & CEO 

       A.P.S.E. Inc. 
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Financial Assessment Report  

For 

Site C Dam Inquiry 

By 

Keith William Steeves 
 

Recommendations 

 

1.) Scrap the “No Nuclear Power” policy mandated in both the British Columbia 2007 

Energy Plan, (P. 6) and Sub – section 2(o) under Part I – British Columbia’s Energy 

Objectives in the B.C. Clean Energy Act [SBC 2010] Chapter 22. 

2.) Ditch (i.e., either the Continue, Suspend or Terminate scenario) the Site C Dam project 

and ‘Substitute’ the Septimus Nuclear Power Plant (NPP) proposal at the Site C Dam site 

instead.  This energy generating portfolio project is both valid and justifiable. The 

aforementioned ‘ban’ against nuclear power is not. 

3.) Redirect the Site C Dam Transmission Lines to the BC-Alberta Border, and sell the NPP 

generated electricity to the Alberta oil and gas industry at (bulk) market rates, with no 

subsidies. 

 

 

Introduction 

 

 First, for this submission, we are pleased to provide commentary on Questions 3 (b) (ii), 

3 (b) (iii), and the first half of 3 (b) (iv).  We leave the other questions to be addressed to other 

more capable and qualified parties. 

 

 Please note that we stress here the first half of 3 (b) (iv) which reads: 

 

  Given the energy objectives set out in the Clean Energy Act, what, 

  if any, other portfolio of commercially feasible generating projects …   

 
  could provide similar benefits (including firming; shaping; storage; grid  

  reliability; and maintenance or reduction of 2016/17 greenhouse gas  

  emission levels) to ratepayers at similar or lower unit energy cost as the  

  Site C project? 

         [Bold Type added] 
 

 If either or both the BCUC and The Lieutenant Governor in Council objects to the this 

submission proposal that is presented herein, then they also must object to the recommendations 

made by Mr. Guy Immega on BCUC submission F48-1.  As Mr. Immega states himself in his 

own submission under heading:  

 

Notes on Purchase of Power from Independent Power Producers (IPPs), dated: 
August 29, 2017 

 
  “2. The Clean Energy Act of 2010 prohibits BC Hydro from  

  developing small hydro sites.  This policy should be reviewed.” 



 

 Second, as we are pressed for time in making this submission, we will endeavour to hit 

only the important points.  We, therefore, can only make a rough draft at this time for to the 

BCUC. 

 

 

Problem 

 

 As a number of the BCUC submissions have stressed, both the B.C. provincial 

government and the BC Hydro ratepayers cannot afford the capital investment expense of the 

Site C Dam, especially if it incurs large cost over runs.  Many submissions hold that there is no 

market for the energy created by the Site C dam because there is no demand.  Others say that is 

not true.  Also, many people do not seem to trust B.C. Hydro’s self – serving electricity demand 

projections to justify building Site C.  Others say there are valid reasons why the BC Hydro 

projections do not appear to justify past experience. 

 

 So, under both the ‘Terms of Reference’ and the ‘Scope” of the Inquiry, how are B.C. 

residents to judge the financial merits of Site C?  This is especially true and difficult when the 

general public does not have the financial data to make a decision of this magnitude, nor is even 

capable of making the financial decision of this nature. 

 

Solution 

 

To solve this problem, we answer this question by turning to conventional “Decision – Making” 

analysis used in the field of Management Accounting.  This type of methodology is called a 

“Make of Buy” Decision (i.e., also called a ‘Sourcing Out” decision.)  This methodology has 

been around for at least a century or more and it employs a type of accounting called Variable 

Costing.  In using Variable Costing for any type of business venture or business project, etc., a 

business manager wants to determine: “What is the cheapest way of doing a certain type of 

activity?”  In essence, the activity could be anything.  For the business manager, he/she asks: “Is 

it cheaper to ‘make’ a good or service in house or is it cheaper to ‘buy/contract out’ the need 

requirement to an outside party.  To determine the best solution, the business manager divides 

the total cost of the desired good or service required between two types of costs; namely, 

“Fixed” costs and “Variable” costs.  The difference in definition between the two cost types has 

to do with the level of production.  Fixed Costs stay fixed no matter what the level of production 

in making it, while the Variable costs change according to the level of production. 

 

 Since we have been unable to get any costing data out of BC Hydro for this analysis, we 

had to rely on what was available.  From the BC Hydro own web site, we used their “Site C 

Construction Schedule”.  We believe there is just enough financial information to determine a 

“Make or Buy” decision regarding Site C.  

 

 

 

 

   



Relevant Costing Analysis of Construction Costs 

 
 

 



Note of Explanation 

 

The above BC Hydro “Site C Construction Schedule” shows thirty – nine (39) Line Items that 

are grouped into six categories; namely: 

 

1.) Dam Site Area      (Line Items 1 through 14) 

2.) Roads and Highways  

 A.) Public Road improvements   (Line Items 15 through 18) 

 B.) Highway 29 realignment    (Line Items 19 through 24) 

3.) Peace River / Reservoir Area    (Line Items 25 through 30)  

4.) Transmission Works     (Line Items 31 through 33) 

5.) Hudson’s Hope Shoreline Protection   (Line Item 34 and 35) 

6.) Production & Transportation of Materials  (Line Items 36 through 39) 

 

This Construction Schedule cover a ten (10) year time period from January 1
st
, 2015 through to 

December 31
st
, 2024 and each year is broken into quarters.  On this schedule we have drawn 

three (3) vertical red lines; namely: 

 

1.) First line at the beginning of January 1
st
, 2015 as the start of Site C construction. 

2.) Second line at the beginning of January 1, 2018 which is to demark “Future Costs” 

going forward from “Past Costs”. 

3.) Third line at the beginning of January 1
st
, 2023 as an arbitrary ending point for business 

comparison, analysis and evaluation. 

 

Now, for this submission, and in accounting, we are defining the time period in the first three 

years of Site C construction schedule as having incurred “Sunk Costs”.  In this time period, the 

scheduled work activity on Site C has been done and has been paid for.  Whether BC Hydro is 

actually “on budget” and “on time” is another matter and has to be determined.  For our 

discussion here, we assume it has been!  We cannot do anything about these expenditures.  You 

cannot get them back – unless you go to court!  Hence, the term “Sunk Costs”.  In terms of a 

“Make or Buy” decision, what is important about “Sunk Costs” is that they do not matter in make 

decisions about “Future Costs”. 

 

Going on, what we want to look at in this analysis are the “Future Costs” in the five (5) year 

period we call the “Time Period Comparison” between January 1
st
, 2018 and December 31

st
, 

2022.  Here, we are attempting to answer the questions to 3 b) (ii), 3 (b) (iii), and 3 (b) (iv).  

With regards to 3 (b) (iv), we are including another “portfolio” category for comparison.  We call 

it the “Substitute NPP” option as against the other three categories; namely, continue, suspend, 

and terminate, specified under the “Terms of Reference” in the order.   

 

NPP refers to Nuclear Power Plant.  In this submission, “Sunk Costs” are ignored in the “Make 

or Buy” decision; however, in a “Substitute NPP” option many of these expenses would have to 
had to been incurred, but for “Future Costs” they are not.  (Thank you very much BC Hydro!)  

This means a NPP option becomes even more competitive as compared to continuing with Site 

C.  



Financial Assessment of Options 

      Line Item         Sunk Costs  Continue    Suspend     Terminate  Substitute NPP 

     S = Sunk Yes = Costs Incurred     No = Costs NOT Incurred + = Additional Costs Incurred 

1 S -------------------- -------------------- -------------------- -------------------- 

2 S -------------------- -------------------- -------------------- -------------------- 

3 S -------------------- -------------------- -------------------- -------------------- 

4 S -------------------- -------------------- -------------------- -------------------- 

5  YES YES  + No  + No  + 

6  YES YES  + No  + No  + 

7  YES YES  + No  + No  + 

8  YES YES  + No  + No  + 

9  YES YES  + No  + Yes & No  + 

10  YES YES  + No  + YES 

11  YES YES  + No  + YES 

12  YES YES  + No  + YES 

13 S -------------------- -------------------- -------------------- -------------------- 

14  YES YES YES YES 

15 S -------------------- -------------------- -------------------- -------------------- 

16 S -------------------- -------------------- -------------------- -------------------- 

17 S -------------------- -------------------- -------------------- -------------------- 

18 S -------------------- -------------------- -------------------- -------------------- 

19  YES YES  + No No 

20  YES YES  + No No 

21  YES YES  + No No 

22  YES YES  + No No 

23  YES YES  + No No 

24  YES YES  + No No 

25 S -------------------- -------------------- -------------------- -------------------- 

26 S -------------------- -------------------- -------------------- -------------------- 

27  YES YES  + No No 

28  YES YES  + No No 

29  YES YES  + No No 

30  YES YES  + No No 

31 S -------------------- -------------------- -------------------- Yes or S 

32  YES YES No Yes 

33  YES YES No Yes 

34  YES YES  + No No 

35  YES YES  + No No 

36  YES YES  + No No 

37  YES YES  + No No 

38  YES YES  + No No 

39  YES YES  + No No 

  O.C. O.C. & L.R O.C. & L.R.  

          O.C. = Opportunity Costs      L.R. = Lost Revenue 



 Potential Alternatives Comparison 

 

Analysis: (Items to be considered): 

    1.) Line Item examination 

    2.) Opportunity Cost considerations 

    3.) Revenue Loss Effect on Suspend and Terminate 

    4.) Externalities of Cost/Benefits Effect, but are out of scope. 

 

The decision between four portfolios comes down to this question: 

 

Are the Line Items (36 – 39) plus (5 – 8) plus (19 – 24) either 

 

Greater than, Equal to, or Less than 

 

The cost incurred for the Substitute NPP components for the Nuclear Reactor Core, 

Nuclear System, and the Nuclear Housing, but not the generator and powerhouse building 

structure? 

 

If they are greater, NPP is better than continuing with Site C, and  

If they are equal or less than Site C, then the externalities should be looked at. 

 

For comparison with Clean Energy British Columbia (CEABC) concerns regarding Site C, the 

following list is given..  (Topics cited from Mr. David Austen, Clark Wilson LLP, BCUC Inquiry 

Respecting Site C File F18-2, August 25, 2017) 

 

2. Model Heading: Electricity Production  
 A. Sub-heading: Dependable Capacity     See explanation below 
 B. Sub-Heading: Energy      See explanation below 

 

3. Model Heading: Capital Cost  
 A. Sub-Heading: Dam       Does Not apply to a NPP 
 B. Sub-Heading: Diversion Tunnels     Does Not apply to a NPP 
 C. Sub-Heading: Coffer Dam      Does Not apply to a NPP 
 D. Sub-Headings: Spillway, Intake and Penstock   Does Not apply to a NPP 
 E. Sub-Heading: Transmission      See explanation below 
 F. Sub-Heading: First Nations Settlement Costs    See explanation below 

 

4. Heading: Operating and Maintenance Costs   See explanation below 

5. Heading: Financing      See explanation below 

6. Heading: Revenue       See explanation below 

7. Heading: Unit Energy Cost Calculation (Plant Gate Price) See explanation below 
  

Explanation of differences between CEABC concerns and an NPP for the above Headings: 

2(A):  NPP offers firm dispatchable energy and within limits can be ramped up.  A NPP also 

does not have river restrictions or restrictions on fisheries.  Unlike the Site C dam, a NPP is not 

restricted by geography, topography, or seasonality.  By comparison, a NPP can be built with 

extra generating capacity that can be activated later, or further NPP power production units (i.e., 



reactors) can be built and added on to the system, whereas the Site C dam generating capacity 

cannot be increased - unless extra reservoir energy storage capacity is used.  Also, a NPP does 

not have to run in tandem with the upstream hydro units or their level of activity. 

2(B):  A NPP will not affect river flow rates.  Like a run-of-the-river generating system, any 

water taken out of the river would be discharged back into the river.  The Halfway and Moberly 

river discharges will have no affect on a NPP.  It is expected that the average annual (firm) 

energy production of 5,100 GWh from a NPP will satisfy the same BC Hydro need requirements 

as would be expected from the Site C dam. 

 

3(E):  The same interpretation applies as in the CEABC, but with a NPP more flexibility is 

gained by servicing either the B.C. north – east gas industry or the Alberta oil and gas industry if 

a different transmission line route were chosen to meet market demand. 

3(F):  As a NPP would have a smaller ecological footprint on the local environment, the 

corresponding First Nations Settlement Costs would be lower for both the B.C. ratepayers and 

taxpayers.  Also as a result of less environmental impact, any future court costs damage awards 

incurred by a NPP would require lower contingency amounts. 

 

4:  Annual amounts for school, municipal and property taxes would be expected to be in the 

same range as the Site C dam.  On the negative side for a NPP, refurbishing and replacement 

costs would have to take place and may well be higher than the Site C dam.  Also, there would 

have to be cost charges for both insurance and decommissioning of the NPP.  These costs would 

most likely depend upon the level of nuclear power usage in the world.  A greater usage would 

mostly likely bring on lower rates and lower costs through greater efficiencies and lower 

probability failure rates.  We suspect the main financial drawback in employing a NPP will be in 

higher operating costs due to larger number of onsite high skilled unionized operating staff. 

 

5:  It is assumed here that the financing structure for a NPP would be similar to the Site C dam 

project.  It probably would depend upon how the financial markets perceive the level of risk 

associated with the NPP.  If newer generations of NPP can perform better than earlier models, 

then the perceived level of risk would probably come down; hence, financing costs would be 

lower.  One way around this problem is thought to be through ‘group purchases’ by buying in 

bulk by a consortium of national governments for the same type of standard NPP model. 

 

6:  Revenue forecasts will depend on who is doing the forecasting and what that party’s 

perception revenue generation over the amortization period. 

 

7:  Annual cash flow forecasts will require greater access to information before this question can 

be fully answered.  Again, it is assumed and would be expected that annual cash flow forecasts 

would be similar to the Site C dam project. 

 

Evidence in support of a NPP 

 

The following series of maps below show the location for a potential Septimus Nuclear Power 

Plant (NPP) at the Site C Dam site.  These maps are not only to physically show it is possible to 

install a NPP at this location but to also show that the previous “Sunk Costs” associated with Site 

C has been put to good use by contributing to the initial development of the NPP and in meeting 



the requirements for obtaining a “Licence to Prepare Site” (LTPS) from the Canadian Nuclear 

Safety Commission. 

 

 

 
 

 

 

 
 

 



Diagram below shows the topography south of the Site C location.  The “White Tower” is 

located near the black dot marked “Septimus”.  The area around the white square in the 

middle is the region for the proposed NPP site at the planned Site C Substation site. 

 



Below are current pictures from the Site C dam site.  Note the “white” tower “aggregate” 

crushing plant on south side of Peace River as a reference point. 

 

 
 
This area on the right side of the above “white” tower (left side of picture) is to be the Site 

C Substation location.  In this BCUC submission argument, this same area is thought to be 

the most suitable site for a nuclear power plant (NPP) because: 

 

1.) This area would be 60 meters above the river flood plain, 

2.) The area has been cleared of forest growth, 

3.) The area is flat and the soil has been compacted. 

4.)  The above rock material ‘might’ be suitable for power plant construction and is 

already available ready for use on site.  

5.)  River crossing bridge to this site has been built and connecting roads have been 

either upgraded or built. 

6.)  Current excavation work for the powerhouse next to the river could be used as a 

cooling pond if required. 

 



 

 



 
 

 

Below is a photo of worker’s housing dorms on the north side of the Peace River. 

 



One Possible Potential Problem with the NPP 

 

 Location of the North Peace Regional Airport (YXJ) on the east side of Fort St. John. 

 (Managed and operated by Vantage Airport Group, Vancouver, B.C.) 

 Although this problem is out of “scope” for the Inquiry, this problem needs to be added. 

 
 

The proposed Septimus Nuclear Plant site is located approximately 9 km south west from the 

above North Peace Regional Airport located on the east side of the City of Fort St. John. 

 

Aircraft either taking off or landing in a south west direction at this aerodrome would come near 

to over flying the NPP site. 

 

Furthermore, the Saturday, 2017 August 19th submission comments made by Mr. Neil G. 

Thompson (BCUC Inquiry Respecting Site C # F20 – 1) are also relevant to this problem.  The 

proposed NPP is just inside the 6 miles Visibility Range standard set by the World 

Meteorological Organization for forecasting and aviation fuel management decisions.  Therefore, 

observational visibility problems from low clouds, mists, and fogs may be encountered, and this 

would, to some degree, may cause disruptions, extra costs and risks.  For example, one possible 

problem of this nature might be airframe icing.   

 

These problems, while not insurmountable, may require establishing some additional regulations 

to the air traffic control.  Some examples are placing navigational aids, such as lights, radar 

reflectors, and navigational approach signals, on the NPP infrastructure to warn approaching 

aircraft would be advised.  Likewise, having the appropriate aircraft flight navigational manuals 

updated to show were the NPP is a potential flight hazard, and informing regional air carriers and 

local private sector flyers of the new obstacles near the flight path. 



The following Diagram has been sourced from Internet web site: 

 

Canadian Airport Map with 9km Drone Exclusion Zones:canada 

<https: www.nrc-cnrc.gc.ca/eng/solutions/collaborative/civuas/uav_site_selection_tool.html>  

 

 

Similarly, drone aircraft should be banned from flying near the NPP.  As can be seen in the 

above Transport Canada map, the NPP site falls just outside the airport’s no fly zone.  Similar 

restrictions should be sought for the NPP. 

 

Added advantages of NPP over the Site C Dam project would be: 

 

1.) Reduced construction dust in the air as no Site C Dam would be built. 

2.) No smoke produced burning wood debris as no wood debris would be generated as the 

dam reservoir would not be created. 

3.) No extra moisture would be added to the local air mass as the dam reservoir would not be 

created. 

4.) Any local air moisture generated from the NPP could be controlled at site. 

 

http://www.nrc-cnrc.gc.ca/eng/solutions/collaborative/civuas/uav_site_selection_tool.html


Implementation of the Decision (or Plan of Action) 

 

Listed below are the Canadian Nuclear Safety Commission (CNSC) Licencing Procedures for 

Class 1A NPP showing the time it takes and what work is required to be done for 

implementation.  They state nine years to complete.  This NPP requires everything done in 5! 

 



 

 
 



 

 
 



 

 
 



Nuclear Reactor Types for Assessment 

 

Generation II, III, III+, and IV nuclear Reactor models 

 

 
 

 

Decision Selection Factor: 

 

 Commercially available “Off-The-Shelf” (COTS) Rule Requirement 

 

 Three reactor designs were selected using the COTS Rule: 

 

1.) Pebble Bed Reactor Design: Chinese HTR – PM 600 reactor plant 

2.) Pressurized Water Reactor (PWR): Westinghouse Nuclear AP1000 reactor plant 

3.) Boiling Water Reactor (BWR): GE Hitachi ABWR or ESBWR reactor plant 

 

 

 

 

 

 

 

 

 

 

 

 



Chinese HTR – PM 600 reactor plant 

 

 
 



 
 

 



 

 
 



 

 
 



 

 
 



Westinghouse Nuclear AP1000 reactor plant 

 

 
 



 
 

 
For more information visit http://westinghousenuclear.com/New-Plants/AP1000-PWR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GE Hitachi ABWR or ESBWR reactor plant 

 

 
 



 

 

 



Analysis 

 
 Advantages 

 

1.) Chinese HTR – PM 600 reactor: 1.)  COTS, 2.) Modular, and 3.) Going in to production 

2.) Westinghouse Nuclear AP1000 reactor: 1.) COTS, 2.) Proven manufacturer with experience 

3.) GE Hitachi ABWR or ESBWR reactor 1.) COTS, 2.) Simpler design, 3.) Establish companies 

verses  

 

 Disadvantages of each reactor design 

 

1.) Chinese HTR – PM 600 reactor: 1.) Pebble Bed Pallets brake down, 2.) No Containment 

Housing, 3.) Based on older Generation II+ technology 

2.) Westinghouse Nuclear AP1000 reactor: 1.) Recent bad manufacturing track record in U.S. 

3.) GE Hitachi ABWR or ESBWR reactor: 1.) Possibility of radioactive leaks in the system, 2.) Few 

systems in operation worldwide,  

Conclusion 

 

 This report selects the Westinghouse Nuclear AP100 reactor plant.  The reasons for this 

choice are: 

 

1.) The decision provides a financial lifeline to Westinghouse Nuclear which is currently in 

Chapter 11 in the United States.  (Due to this situation, B.C. could get a ‘good negotiated 

deal’ on its purchase price.) 

2.) This decision would help contribute towards developing the ‘Transnational Infrastructure 

Program’ with the United States, which has been advocated by the Trump administration.  

The Transnational Infrastructure Program was set up to help TransCanada Corporation in 

its quest to build the Keystone XL pipeline. 

3.) By supporting the ‘Transnational Infrastructure Program, this would put us in ‘good 

light’ so to speak with the Trump Administration. 

4.) As a consequence, this deal could be used to serve as the ‘Icing-on-the-cake” in the trade 

negotiation process with the United States to assist in reaching an agreement to settle the 

Softwood Lumber Dispute. 

5.) The deal would also serve to advance “Plan B”, NWMO Option # 5, and the H5R 

Project. 
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