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Thursday, August 5, 2021
--- On commencing at 9:34 a.m.

MS. DUFF:  Welcome, everybody.  This is day two of the oral hearing for Ontario Power Generation Inc., their application, and it's been assigned EB-2020-0290.  It's day two of the oral hearing.  Right now we have panel 2A on, and I remind you that you're still under oath, and as we left the cross-examination it was Michael Buonaguro on behalf of AMPCO/CCC.

Before we do that, I just want to check, perhaps, with legal counsel.  Are there any preliminary matters that we need to deal with before we continue with the cross-examination?  Mr. Keizer?

MR. KEIZER:  No preliminary matters from OPG.

MS. DUFF:  Okay.  I know that we have a very long day.  It was my suggestion that we have at least an hour lunch break.  I know I just felt that -- and this panel, I'm very mindful that you're on all day.  So as yesterday, when you need a break, you just tell me, and we will accommodate that.

With that, Mr. Buonaguro, are you ready to proceed?
ONTARIO POWER GENERATION - PANEL 2A, D2O STORAGE FACILITY, resumed

Peter Simpson,
Dietmar Reiner,
Gary Rose; Previously Affirmed.
Cross-Examination by Mr. Buonaguro (Cont'd):

MR. BUONAGURO:  Yes, I am.  Thank you very much.  Good morning, panel.  I just want to start with some cleanup from yesterday.  At the end of the day you had provided me an undertaking, J1.8, and I believe one of the last things I mentioned was, how was it that OPG was able to do the rinse of the PHT and I guess the moderator for Unit 2 if the 200 metres cube of storage that is included as part of the DRP storage needs wasn't available, and I had assumed that that was going to be included as part of the undertaking response in J1.8, and I just want to confirm that that's true, because I don't think we specified that.

MR. REINER:  Yes, Mr. Buonaguro, that is what we were going to include in that undertaking.  We will give you an indication of how we did this on Unit 2.

MR. BUONAGURO:  Great.  Thank you very much.

I will say that I haven't had a chance to review the transcript, but I took a peek at the undertaking descriptions, and I'm not sure.  And it's not -- it's obviously harder than it looks, but I'm not sure that some of the undertakings are described properly, based on the discussion we had.  But I think the discussion is pretty fulsome, so I'm assuming that we can -- there is going to be no problems with what was asked as part of the interrogatories for now.  We won't go through it now.  I just wanted to raise that.

Second, and just to tie off a discussion about the process you used for Unit 2 specifically, my understanding is that the way that you did it for Unit 2, you were able to avoid any extension to outages with respect to Unit 2; i.e., this drain and fill process didn't increase the amount of outage time for Unit 2.  Is that true?

MR. REINER:  Yes, that is true.  And Mr. Buonaguro, you're referring to the Unit 2 refurbishment outage time --


MR. BUONAGURO:  Yes.

MR. REINER:  Yes, that is true.

MR. BUONAGURO:  Great.  Thank you.  Now, I'm going to go to tab 4 of our compendium at K1.3.  And so this is Exhibit K1.5, which we prepared.  And it's nothing complicated.  It just brings the original schedule for the refurbishment that was put forward in EB-2016-0152 and compares it to the updated schedule, which was impacted largely by COVID concerns; is that fair?

MR. ROSE:  It was largely impacted by the Unit 2, the timing of the completion of the Unit 2, as well as the delay related to COVID, correct.

MR. BUONAGURO:  Okay.  Thank you.  And I just wanted to confirm.  I see that, for example, other than the increase of four months for Unit 2, Unit 3 -- the plan for Units 3, 1, and 4 in that sequence haven't changed that much in terms of how long it's going to take for each unit and the degree to which they're overlapping?  It looks almost identical, if not identical.

MR. ROSE:  Yes, that is correct.  These are high-confidence durations in our business case filed in evidence.

MR. BUONAGURO:  Thank you.  And so I would like to take you to tab 5.  I know it's teeny-tiny, but I assumed that we were going to be using it in PDF form, so we can zoom in as needed.  And so here we took -- so this is actually K1.6, just for -- so anybody who doesn't have the compendium knows which exhibit we're talking about.

So what I did here was I took -- and you referred to the schedules for Units 3, 1, and 4 yesterday.  And there are -- there are sort of schedules that show the time for everything you're doing, including when you're going to drain any particular unit and when you're going to fill any particular unit.  So I extracted from that the drain and fill dates for the three units, and just to see what it looked like over time.

So I don't know if you had a chance to review this in any detail, but subject to check, I think that that was possible from those exhibits, isn't it?

MR. REINER:  Yes, and Mr. Buonaguro, just so we understand, it is those level 1 schedules that we talked about with the bars and the different colours.  Yes, if you utilized that to develop this chart, it is possible to identify where the drain and where the refill occurs.

MR. BUONAGURO:  Thank you.  So -- and you can see I cited the exhibit that I used, and then I did make a slight adjustment from those exhibits, because you actually had actual drain dates and then proposed fill dates for Unit 3 which were slightly different.  So you can see I highlighted in green and yellow where the original date was supposed to be and where the new date is, just so that there was no confusion between what actually happened and what you're planning on doing.

So for example, Unit 3 was originally planned for -- was originally planned -- the PHT was originally planned to be filled in March 2023, and your updated plan is February 2023, according to the interrogatory at AMPCO 88.

MR. REINER:  Sorry, Mr. Buonaguro, yeah, just so we're clear, so in your chart --


MR. BUONAGURO:  Yeah.

MR. REINER:  -- the yellow aligns with the original plan and the green aligns with the most recent updates?

MR. BUONAGURO:  Yes, and it's only for Unit 3.

MR. REINER:  Okay.  Understood.

MR. BUONAGURO:  Okay?  So when we did this, two things struck us.  So first of all, if you look at the moderator drains for Units 3 -- for the drains and the fills for Units 3, 1, and 4, we noticed that at no point during the three years of this, and it was also true under both the original and updated schedules between Units 2 and 3, you never plan on having two moderators drain at the same time.  Isn't that true?

MR. ROSE:  Yes, per the schedules that you used here, and let me just explain that, Mr. Buonaguro.  The references that you refer to here we call our working schedules, our evidence, describes our working schedules.  They are without any contingency.  So if the plan executes perfectly, these durations that you have here are in tune with the working schedule.  Of course, the prior slide, tab 4, is our high-confidence schedule, which includes risk and contingency.

So for example, if fuel channels went a little bit longer on Unit 3, you would add bays in here and it would end up having an overlap.  So there are risks associated with work pushing the schedule out that would result in an overlap, plus the reason why we are refurbishing the unit is to replace the fuel channels, the life-limiting factor of the units is the fuel channels, which includes the calandria and the pressure tube placement.

Now, the way the series works simply is we drain the moderator water.  I won't get into the pressure tubes.  It's not relevant to this.  But we drain the moderator water, we put in the calandria tubes, we do an air hole test, we then put the water back in, and we do a test for leakage, and that's a regulatory requirement for us do that.

So although in this schedule, if all goes well we would put that moderator back in and do the test and there's no issues, but if there is a risk that one of the those calandria tubes leaks, we would have to drain back in.  So we needed capacity for those risks.

In a perfect world, you're right, there is no overlap.  But in consideration of the risks of the work schedule for a high confidence schedule, the risks associated with the leak checks we need do, that additional capacity is required.

The other thing I would say is the original capacity of the 1700 cubic metres is based on the original plans.  Obviously our charter is, per evidence, was written in 2011-2012 time frame, and that was the basis of the project.  

Even though the schedule is involved and lessons learned from Unit 2 have been applied to these schedules, we still believe that 1700 cubic metres is adequate for the risks associated with delays in schedule and/or any leak tests that need to be done.

I want to give you that wholesome view of this.

MR. BUONAGURO:  Sure, thank you.  What you're telling me that if everything goes to plan, you could do it without having to drain two moderators at once.  But things might happen, in which case there might be some overlap, depending on what happens?


MR. ROSE:  Yes.  If everything goes to the working schedule which is without any risks, without any contingency -- which is highly unlikely; there's going to be risks that will occur.  We saw that in Unit 2 and that's why we have a contingency in subsequent units -- the schedule would not unfold as it's laid out here.

MR. BUONAGURO:  One more question specific to moderator.  You will see that, for example, you were planning on -- or you did drain moderator number from the Unit 3 in April 2021?

MR. REINER:  Sorry, Mr. Buonaguro, can you repeat the question?

MR. BUONAGURO:  Just to set up the question, I see from the schedule that you drained Unit 3 in April of 2021.

MR. REINER:  Yes, that is correct.

MR. BUONAGURO:  So by the time July 2022 comes along for that moderator, would it be the case that that moderator water would have gone through the TRF and become essentially -- I don't know if it's correct to call this PHT water, it would be -- and would be ready to be put in on that basis, as opposed to being moderator water which would have a higher contamination rate of tritium?

MR. REINER:  I don't know the answer to that.  We can provide that answer for you.  But as I indicated yesterday, the detritiation process is somewhat disconnected.  There is a plan to maintain moderator Curie levels across the Ontario nuclear fleet -- and I say Ontario by virtue of the fact that we provide detritiation to Bruce Power as well.

So there is a plan that manages all the moderator Curie levels, and Unit 3 would be part of that plan.  I do not know whether that plan calls for detritiation of Unit 3 moderator drain or refurbishment window, and we would have to undertake to provide an answer to that.

MR. BUONAGURO:  Okay.  I'll take the undertaking.  And just so I understand what you're telling me while I wait for the undertaking response, it's possible that water would have gone from the units into storage and then gone to the TRF, or it's possible that it went into storage, sits there for, I guess, it's 16 or 17 months -- or I'm not sure how long it is, but for several months -- and then goes back into Unit 3 untouched, unprocessed?

MR. REINER:  That is correct.

MR. BUONAGURO:  Thank you.

MR. MILLAR:  That undertaking is J2.1.
UNDERTAKING NO. J2.1:  TO CONFIRM WHETHER THE PLAN THAT MANAGES MODERATOR CURIE LEVELS CALLS FOR DETRITIATION OF UNIT 3 MODERATOR DRAIN DURING THE REFURBISHMENT WINDOW

MR. BUONAGURO:  Thank you.  The second thing I saw, and I understand it will be subject to essentially the same provisos you told me about, schedule slippage with respect to moderator water, but for PHTs, the overlap for PHTs is planned between Units 3, 1 and 4.  The total overlap, where you've actually got two PHTs worth of water at once, out of the 60 months that this schedule spans, it's approximately 17 months?  You can take that subject to check, or you can tell me based on the chart.

MR. ROSE:  Subject to the same provisions, of course, that it would cause schedule slippage, I would say that we have contingency based on schedule risks that could occur, and that that could take the schedule longer.

MR. BUONAGURO:  Thank you.  I'm going to switch gears a little bit and talk about the heavy water operations aspect of the project.

At a high level, I understand that essentially what we're talking about is, I think, what you just talked about in terms of the TRF and that overall plan to maintain the tritium levels of your moderator water across the fleet of reactors.

MR. REINER:  Yes, that is part of what operations undertakes in managing heavy water.

MR. BUONAGURO:  When you say part, I think it's a big part, because that's why Pickering and Bruce are sending you water and you're sending water back to them, and why you're routing your unit water through your heavy water maintenance building and now the D2O facility and into your TRF, right?

MR. REINER:  It is a big part, as you said, Mr. Buonaguro.  The reason I say part is because there are other aspects associated with heavy water management, some of which we discussed yesterday, such as purification to ensure that the right purity of heavy water is maintained for moderator water.  And there is also the supporting activities, like drum handling for example, that's described in the project charters and in the evidence that it is also part of heavy water management.

MR. BUONAGURO:  Thank you.  If we can pull up on the screen tab 8 of K1.3.  This is D2 02 AMPCO 84.  If you go down to part A to start, the answers, this basically -- well, first of all, it confirms that the in-service date of the TRF was 1989 and at the time, it was serving 16 reactors.  Do you see that?

MR. REINER:  Yes.

MR. BUONAGURO:  If you go to the answers, the number of units supporting drops in 2005 to -- sorry, I should say it's still at 16 in 2005, but I guess there's a switch where some of the units are closing and then Darlington opens up.  And then at C, it says that at the end of 2025, the number of reactors the TRF is going to be supporting is 10.

That suggested to us that the -- that the burden, if I can put it that way, on the TRF is decreasing over time as opposed to staying the same or increasing.  Is that fair?

MR. REINER:  Not, not really, Mr. Buonaguro.  So what that identifies is the number of CANDU units operating in that period of time.  So there would be the -- the Pickering units would be -- some of those units would be shut down.

There is a requirement for OPG to put those units into a safe storage state, and then to decommission those units.  And as part of that, the tritium concentrations in the heavy water in those units needs to be addressed, and ultimately what gets done with that heavy water needs to be addressed.

So in that regard, the tritium removal facility, as well as the D2O storage project facility, become options that are available to address those future needs.

MR. BUONAGURO:  I was going to talk about that later, but we may as well talk about it now.  So you've already decommissioned two Pickering units, correct?

MR. REINER:  They are not decommissioned.  They are in a safe storage state.

MR. BUONAGURO:  Thank you for the clarification, but they're in that zone?  They are in the process of being decommissioned?  And part of that -- the first part of that being putting the water -- heavy water in safe storage?

MR. REINER:  So they are currently in a safe state that ensures that there is no environmental or safety concern associated with those units being shut down.  OPG is currently in process of developing the decommissioning plans.  So the tritium removal for the heavy water from those units would not yet have been dealt with.  The water is in storage.  But it was only drained and put into storage, but ultimately the decommissioning has not yet been started.

MR. BUONAGURO:  So let me ask you a couple clarification questions.  Is it my understanding from what you're telling me is that ultimately you have to take that water and store it?  Is that the end state of this process, that the water becomes stored?  And I think the storage facilities have a lifetime of 50 years or so, so they get stored for decades?  Is that what happens?

MR. REINER:  We will need to do something.  Storage is one option.  It's not the only option.  And those -- the decisions that get made, which the decommissioning process that OPG is currently developing specifically for Pickering is going to assess all of those options and provide some recommendations that will feed into the plan.  So storage is one option, but not the only option.

MR. BUONAGURO:  So specific to the two units that have ceased operation at Pickering, what you did with that heavy water was build storage on-site at Pickering, transfer the water directly into that storage -- and this is in 2005, and they've been there for 15 years in sort of a steady state -- I shouldn't say steady state, because my understanding is that, to the extent that they have their titrated -- if that's the right word, and forgive me if I get the terminology wrong -- over time they're naturally becoming -- they're processing themselves over time, their tritium levels go down over time.  But you're telling me that you might at some point in the future do something else with that water other than leave it in storage?

MR. REINER:  That is correct.

MR. BUONAGURO:  Okay.  But when you do that something, if you run it through the TRF, for example, in some scenario and clean it, that's the last time you're going to deal with that water from the TRF's perspective, because you would then -- I'm assuming -- and you can tell me if I'm wrong -- you might sell it if there is a market out there or -- I don't know; or store it, right?

MR. REINER:  Yes, exactly, and Mr. Buonaguro, you identified another option, so detritiate, remove as much tritium as possible, and then potentially sell it if there is a market to sell the heavy water into.  That is another option.  And it is an option that would get explored as part of the ultimate decommissioning.

MR. BUONAGURO:  Now, would all of this activity related to the shutdown of those units and then in the future the rest of the units at Pickering -- my understanding is that's all under the rubric of your obligations with respect to decommissioning and would be funded through the decommissioning funds, in particular the -- not the fuels, not the -- I don't have the names on hand, but not the used fuel fund, but the decommissioning fund; isn't that right?  And if I'm not mistaken, I think that the storage that you built at Pickering may have been funded by that fund?

MR. REINER:  That is correct.  There are funds that are set aside to pay for the costs of decommissioning; that is correct.

MR. BUONAGURO:  Right.  So for example, if you use the D2O storage to store heavy water from closed units or ceased operation units from Pickering and then used the TRF to clean them and then you sell them, that's all activity that would be funded by the decommissioning fund?

MR. REINER:  The sort of manpower effort, transportation effort, that sort of activity associated with the management of Pickering water, yes, that would all get funded from the decommissioning funds.

MR. BUONAGURO:  What about the capital cost of the storage that you're using to do all that, including, for example, if you were to use the D2O facility to store that water for five, 10, 15 years, as you have with the two units that have already closed in Pickering?  Are you suggesting that those capital costs wouldn't be paid for by the decommissioning fund?

MR. REINER:  Yes, I don't believe we would pay for any of those capital costs, because the D2O storage facility was not built for that purpose.  And that's why I said initially it does become an option and we would assess the option.  And if that option avoids an investment, we would make use of the option.  But the facility was not built for that purpose.

MR. BUONAGURO:  Right.  So for example, if you end up using the D2O facility storage for DRP for -- and I guess at this point it will be five or six years, based on what actually happened, and then you use it for storing Pickering water in theory for 50 years, the Pickering storage would be free to Pickering's obligations or to your obligations with respect to Pickering, and you wouldn't take money from the decommissioning fund; but the full cost of that storage would be borne in rates by ratepayers to the extent that the Board approves those capital costs?

MR. REINER:  Mr. Buonaguro, so we're deviating a little bit from my expertise in relation to decommissioning and decommissioning funds, but those funds are also borne by ratepayers.

MR. BUONAGURO:  I know, I know --


MR. REINER:  So -- 


MR. BUONAGURO:  -- they're already paid for.


MR. REINER:  -- any opportunity that presents itself not to spend money, whether it comes out of capital investments that are part of ongoing operations or investments that get made as part of decommissioning, any opportunity to reduce those are good for ratepayers, regardless of which bucket it comes from.

MR. BUONAGURO:  Well, could I ask you this.  My understanding -- and again, this may be outside my expertise also, decommissioning fund, and I think yours -- mine ends first -- but unused funds in the decommissioning fund at the end of all of this go back to the province, as I understand it, is that correct, as opposed to ratepayers?

MR. REINER:  I do not know the answer to that.  As I said, this is stretching my expertise a bit.

MR. BUONAGURO:  Okay.  Thank you.  Now, back more to the heavy water processing aspect of it.  I'm obviously -- when I say processing I'm talking about using TRF.  And this is at tab 9 of Exhibit K1.3.  

And the question there was about, how does the -- there was a specific question about additional Curies of tritium that would be removed, and the answer says you don't really look at it that way, in terms of how the D2O storage project affects your ability to process in the TRF.  And the answer -- the real answer, according to your answer, was that:

"The additional 400 Mgs of storage available to the TRF as a result of the project ensures continuous feed for the TRF and eliminates an approximately 8 percent loss of production on an annual basis due to feed shortages."

I just want to explore that a little bit so I understand it.  It sounds like what you're saying, in any particular year the TRF has a theoretical 100 percent capacity to process D2O water or heavy water, and that in any particular year again you lose about 8 percent of that capacity because you don't have enough storage.  Is that, simply put, how -- the problem here that you're talking about?

MR. REINER:  That is correct.  So this 8 percent are sort of an average of annual losses resulting from inefficiencies in that storage capability that is in the heavy water management -- in the current heavy water management building, not counting what the D2O storage project would offset.  So I think you've -- I think you've concluded it correctly.

MR. BUONAGURO:  Right.  So by adding 400 Mgs of storage, the bottleneck on the TRF, in terms of its ability to operate, is no longer storage.  The only bottleneck really is whether the TRF is available or not.  So presumably, sometimes it's out; there are outages for the TRF and then you're not processing.

But when it's on, you used to have a bottleneck where you didn't have enough storage to provide enough feed stop to operate the TRF, but now you do because of the extra 400 Mgs of storage?


MR. REINER:  Yes, I think that's a fair way to characterize it.

MR. BUONAGURO:  And if we look at -- give me a moment -- tab 10 of the book, you asked an undertaking at the technical conference, so this is JT1.10.  I think you translated that 8 percent loss of production on an annual basis as approximately 110 Mgs of additional throughput.

So in an average year, you get to produce an extra or an incremental 110 Mgs of product out of the TRF?

MR. REINER:  Yes, that is correct.

MR. BUONAGURO:  My understanding is that -- and I had actually planned doing this at the end because it might strain the confidential information -- not that I'm going to bring up confidential information, but your response might.  So I'm warning you and if I'm straying, let me know.

But my understanding is that 110 Mgs of extra throughput basically increases your ability to sell processing services, correct?

MR. REINER:  Maybe -- that might be an option, but so we already have existing obligations to process Bruce Power heavy water.  Plus we are processing our own for our own operations needs.  It allows us to meet those existing needs.

MR. BUONAGURO:  Okay, I understand that.  But when you talk about your obligations to Bruce, Bruce pays for that, right?

MR. REINER:  Yes, they do.

MR. BUONAGURO:  And the extra 110 Mgs -- and this is in your evidence I believe, that the extra processing power means that you are able to sell more of this service to Bruce?

MR. REINER:  Yes.  To the extent that this would result in more detritiation of Bruce Power heavy water, then yes, that would result as an increase in services provided to Bruce Power and they would pay for that.

MR. BUONAGURO:  My understanding is that before the D2O project, the TRF's capacity on an annual basis ran at 92 percent, which is the pre-D2O facility capacity as we've been discussing, you were handling all of Pickering's needs, all of Darlington's needs, and then I assume some part of Bruce's needs.  And now you're going to be able to increase how much service you can provide to Bruce?

MR. REINER:  Yes.  This does provide for a more efficient utilization of the TRF to increase those services.

But if I may just provide a little bit of context, what I don't want to do is discount the fact that the tritium removal facility is also an aging facility and needs outages and life extension work to continue to operate beyond its current life.

As well, there does come a point in the management of all of those detritiation needs we just talked about where a slightly different approach needs to be utilized to get the tritium levels down below the operating limits that we and that Bruce Power operates to, which also requires increased storage capability.

MR. BUONAGURO:  You mentioned the TRF facility.  I can't remember exactly the words you use, but I think you said -- did you say it was nearing end of life?

MR. REINER:  The tritium removal facility is an asset that does need to be life-managed in order to be available to support the continued operation of Darlington post-refurbishment.  Without that life management it would not 

-- it would not operate to the end of the second life of Darlington.  And so something needs to be done to ensure that facility is available.

MR. BUONAGURO:  I think I understand.  So you're saying -- the way you're putting it makes it sound like the storage at D2O facility is helping you with the TRF in terms of its ability to operate.  But it sounds also like you're saying it doesn't matter what we do to D2O facility, we have to, and have always had to do something about the TRF facility.

I've seen the beginnings of the business case, I believe, in the evidence -- I don't have the reference on hand, but my understanding is that you really have two options.  You can refurbish the TRF or you can rebuild a new one, and you're in the process of looking at those two options.  Have I fairly characterized the state of the TRF life-management process?

MR. REINER:  Yes, you have fairly characterized it, and we are in process of looking at what a life management option would look like.  And there is effort underway to flesh that out and determine what would be needed with respect to outages and improvements over the -- over the sort of remaining life of the tritium removal facility.

MR. BUONAGURO:  Thank you for that.  I have a reference here.  This is tab 52, so this would be in the second volume book compendium K1.4, tab 52 which is AMPCO 87, attachment 1 at -- I believe its page 84 of the PDF -- sorry, page 14 of the PDF.  So page 14 of the PDF -- no, 13.

I'm giving the page reference, if you don't mind.  I believe it's the -- go to the next page please.  That's it.

At this page reference, and just for the record this is Exhibit L, D2 O2 AMPCO 87, attachment 1, page 12 of 84.  And in the first full paragraph at the end, it says -- this is a 2004 study, as I understand it.  It says:  
"Development of the TRF life cycle plan aimed at improving the reliability of this facility is underway in a separate study."


I was wondering, based on our discussion, whether we could have that study produced as an undertaking.

MR. REINER:  So I understand it, it's the one referred to in that last sentence of that paragraph?

MR. BUONAGURO:  Yes.

MR. REINER:  We'll undertake to see if that study exists and if it exists, we will provide it.

MR. KEIZER:  I'm assuming, Mr. Buonaguro, your interest is with respect to the D2O storage in relationship to the TRF, not the TRF itself related to, you know, any capital projects that were already covered in the nuclear operations --


MR. BUONAGURO:  No, no.  Yeah, it's -- yeah, some components of the D2O facility justification -- and this certainly appears in several of the business cases -- is its impact on the need to refurbish or rebuild the TRF, so that's the connection between the two.  And this document in 2004 talks about developing a plan for that as early as 2004, so that's why it's relevant.  I'm not looking at the cost of the TRF facility or what's been done specifically right now, other than in relation to the justification for the D2O facility.

MR. KEIZER:  Understood.

MR. MILLAR:  The undertaking is J2.2.  
UNDERTAKING NO. J2.2:  TO DETERMINE WHETHER THE 2004 STUDY REFERRED TO IN EXHIBIT L, D2 O2 AMPCO 87 EXISTS, AND IF IT EXISTS, TO PROVIDE IT


MR. BUONAGURO:  Thank you.  Okay.  So with that I'm going to change topics a little bit.  And I would like to ask some questions about the value engineering workshop with respect to the D2O facility that took place in April of 2011, and to do that we're looking at tab 33 of compendium number 1.  So K1.3 at -- so all of the material for the value engineering workshop are at tab 33.  So this is Exhibit L, D2 02 AMPCO 97, and I believe the actual interrogatory has three attachments.  We included attachments 2 and 3 in the compendium, because the first one is an introductory letter to the workshop.

And I'm going to narrow the focus of this discussion to page 28 of attachment number 2, so I think this is page 556 of the compendium.  You can move down.  Well, maybe I've got my page reference wrong.  I'm looking for the page that has the -- there is a series of tables, so if you -- yes, that's it.  So if you can scroll down a little bit, most of the tables have the same alternatives and site combinations on them, but I'm looking at -- well, first of all, we'll look at Exhibit 3.4, cost evaluation, and the first table on the list.  This one shows the various alternatives that were -- that were considered.

Now, I should, for context -- this is a value engineering workshop that OPG held in mid-2011, April 2011, that looked at different site locations and site alternatives for the proposed D2O facility, with the rest of the specifications for the facility being contained in, I think it's Appendix 2 to this document; is that fair?  I'm sorry, I can't see anybody, so I don't know if you're conferring or...

MR. REINER:  Sorry, my apologies --


MR. BUONAGURO:  It's okay.

MR. REINER:  What was the question that you were asking?

MR. BUONAGURO:  Sorry, yeah, I was looking at -- I was trying to provide some context for the question, so this is a value engineering workshop.  You're looking at the D2O facility options, alternatives, and we're looking at a number of alternatives on the screen right now, but those alternatives, when we're talking about alternatives in this context, we're looking at different site options for the D2O facility, which is essentially scoped out in the attachment, which is -- the attachment has, I think, the project charter for the facility at Appendix 2.

MR. REINER:  Yes.

MR. BUONAGURO:  Fair?

MR. REINER:  Yes, yes.

MR. BUONAGURO:  Okay.  So -- and then alternative A is the site that you ended up building on, the site right next to the TRF and the heavy water management building?

MR. REINER:  That is correct.

MR. BUONAGURO:  Okay.  And then you can see in the chart there's certain differences and costs, so there's adjustments to capital costs, and this is a summary table, so this is the total net increases, I think, across the board in terms of the cost you're projecting for each of the alternatives?

MR. REINER:  Yes, I believe that that is what that is identified for us.

MR. BUONAGURO:  So -- and I looked at alternatives 4, 5, and 6, and these are all split alternatives where, instead of building the entire facility on a particular site, you actually built some of the site, site A, and then some of the site at either sites B, C, or T?  Do you see that?

MR. REINER:  Yes.

MR. BUONAGURO:  And when we're talking about splitting it, the -- what always remains at site A is the TRF tanks, so the 600 metres cubed, offices and drum handling, and then the storage tanks, 1,500 metres cubed, are the options that are explored at B, C, and T sites?

MR. REINER:  Yes.

MR. BUONAGURO:  And I assume that means -- or that that's because when you were looking at the split sites you wanted to keep the TRF tanks, so that's the 400 metres cubed that we've been talking about as being included in previous business cases for heavy water operations improvement.  You want keep that plus the 200 metres cubed which you are initially planned or are using for the DRP but eventually using for ongoing TRF operations.  You want that at the site that you're locating right next to the heavy water management building, correct?

MR. REINER:  Yes, I believe that is what those options looked at, essentially segregating the operational requirements from the refurbishment storage requirements.

MR. BUONAGURO:  Thank you.  And if we go down -- well, if we go to the next table, the capital costs are split out, so the adjustments relative to the sort of the base case are identified in more detail here, and I just want to quickly go through them.  

System tie-ins, I'm assuming that's the cost to connect these either off-site, so B and C sited buildings, to the heavy water management building or, in the alternatives 4, 5, and 6, where you have a split building, that's the cost of, I'm assuming, piping that second building, I assume, above ground to the heavy water management building, is an additional cost because in the baseline case you would have already tied the site A or TRF storage directly to the heavy water maintenance management building?

MR. REINER:  Mr. Buonaguro, this is one where I do not know precisely what is in system tie-ins.  It could be exactly as you suggested.  It could also be referring to other systems required as part of the -- of whatever the option is that's being looked at and connecting those back into an area for operational purposes.

MR. BUONAGURO:  So -- I appreciate the candour.  I'm assuming when you answer and nobody on the panel pipes in, that nobody knows for sure?  There's nothing wrong with that.  I just want to make sure that's the case.  If you're saying I don't know, then I'm assuming that Mr. Rose, for example, may know because he would have been around at the time with piping, the answer.


MR. ROSE:  Mr. Buonaguro, I don't know the specifics of what was included in that estimate for that line item, but I think you're -- you know, generally I think your assumption is reasonable.

MR. BUONAGURO:  Right.  I'm assuming that in this examination, even if you were splitting the buildings or under options B and C whether you're using a site that wasn't directly next to the heavy water management building, the idea was to connect all the storage to the heavy water management building?

MR. REINER:  Yes, there would have -- there would have needed to be connections, because you need to get the water to the facility and you need to get it back to the unit.  So connections would have been needed.

MR. BUONAGURO:  Okay.  And so -- and if I ask the question, I mean, some of them I think are obvious, so the site remediation, the negatives under each of the sites B, C, and T are related to those, are all based on the knowledge in 2011 that you had spilled -- there had been a spill at site A which was going to have to be dealt with, so that was included in the baseline price and didn't have to be included, at least not to the same degree, for the other sites?

MR. REINER:  Yes, I believe that is correct.  Can I just verify what was the date on this specific study?  So 2011, yeah, so that would be correct.

MR. BUONAGURO:  Because the spill happened in 2009, right?

MR. REINER:  That's correct.

MR. BUONAGURO:  Then the flood plane, I'm assuming that's not a dewatering issue that you had with the heavy water management building specifically.  I think that has do with sites that are closer to the shoreline?  I'm not sure.

MR. REINER:  Yes, and I don't know the answer to that.

MR. BUONAGURO:  And then building envelope, that has to do with the fact that you either are building a building that you aren't connecting or sharing a wall with the heavy water management building under sites B and C, or you're building a second building?

MR. REINER:  And I think building envelope is also just the enclosure of the building.

MR. BUONAGURO:  Right.  So under alternatives 4, 5 and 6, you're building a second building.  So I'm assuming that's accounting for that?

MR. REINER:  Yes.  I think that's reasonable to assume, yes.

MR. BUONAGURO:  And building foundations, it sounds like under A, B and C, there is no difference because under those options, you're still assuming you're going to build underground, whereas under 4, 5 and 6, at least partially you're not, so that the 1500 metres of storage being sited in the separate building can be built above ground?

MR. REINER:  This is an area -- I don't know specifically what those options contemplated.  But I think it's reasonable to assume they would have looked at an above ground alternative.

MR. BUONAGURO:  Thank you.  Then if we go to page 553 of the document -- so when I say the page number, I mean the PDF.  So if you scroll down a little bit.  I think I may have -- actually, if you go to page 25 of the actual document -- I've lost my reference a little bit.  So if you go to the top of the page, you can see what page we're on.

So can we go back a page to page 25?  And if you scroll down a little bit -- there, that's fine.  It says here:  
"The VE team," that's the value engineering team, "subsequently abandoned site D located outside the security perimeter, as this location was not considered to be a viable location given the time constraints of the project (i.e. OPG would likely not be able to obtain the necessary approvals to permit implementation prior to April 2015)."


I am assuming you mean the security perimeter.  That refers to the protected zone?

MR. REINER:  Yes, that is correct.

MR. BUONAGURO:  In fact, now that I re-look at it, it says "site D located outside the protected area."  And the idea there was in April 2011 looking at this, if we wanted to do that, we would have to get EA and CNSC approval and you didn't think the time frame was reasonable at that time?

MR. REINER:  Yes, that is correct.

MR. BUONAGURO:  My understanding -- and can you take it subject to check -- the EA process was initiated for the DRP as a whole in June of 2011, and that the EA draft scope was filed in July 2011?  Can you take that subject to check?

MR. ROSE:  We can take that subject to check.  But the EA commenced in 2008, so quite -- by memory here, it was around -- the EA process was a number of years.  It's referencing June 11 to two dates in 2011, I believe.  The EA process was much longer than that.  Maybe I've misinterpreted the question, but.


MR. BUONAGURO:  For the DRP as a whole, and I understand that was your primary function, you started that back in -- we talked about that yesterday, about starting the process for the DRP back in 2008, so I'm not quibbling with you.

But you were able to get EA approval for the DRP as a whole, for example, in time to do the DRP, correct?

MR. ROSE:  That is correct.  The point I was making it was a much longer process than a few months; it was a few years.

MR. BUONAGURO:  Right.  I'm assuming that somewhere in the evidence there's a detailed analysis of your EA process for the DRP as a whole that I can look at?

MR. ROSE:  There would be likely in the 2013 and likely the 2016 filings, perhaps even the 2010 filings of the Darlington refurbishment program.

MR. BUONAGURO:  Okay.

MR. REINER:  I believe, just to augment what Mr. Rose said, I believe the first hearing for the Darlington refurbishment program focused quite considerably on the environmental assessment process, so that would be the place to look.  And I believe that was back in 2011.

MR. BUONAGURO:  Right, which is what I was saying.

MR. REINER:  Yes.

MR. BUONAGURO:  Okay.  Can I take you to tab 37, which is in the first compendium, Exhibit K1.3.


So this is a picture of the site at Darlington.  This is exhibit -- this is from EB-2016-0152.  There is nothing special about it being in that case, it's just a convenient picture of a site with some identification numbers on it.  So this is Exhibit D2, tab 2, schedule 10, page 5 of EB-2016-0152.

And my understanding is that this shows -- obviously it shows different buildings around the site.  My understanding is if you go down a little bit, just so I can confirm the key there, that number 17, the retube waste storage building which is number 17 on that, that would be an example of a building that was originally outside the protected zone, but as part of the EA process for the DRP, you essentially -- and I'm going to paraphrase what I think happened.  It was originally outside the protected zone.  You got permission to include it in the protected zone, so that would be through the EA and CNSC process.

You were able to build on the site as though it weren't in the protected zone, so there had been some savings there.  And then once it was completed and commissioned, it became part of the protected zone.  Is that fair?

MR. REINER:  Yes, that is fair.

MR. BUONAGURO:  Okay.  And you were able do that because you included the scope of all what I just said as part of the EA process and CNSC process for the DRP as a whole, as Mr. Rose had mentioned?

MR. REINER:  Mr. Buonaguro, can we caucus for one second?

MR. BUONAGURO:  Yes.

[Witness panel confers]


MR. REINER:  Mr. Buonaguro, we want to provide one clarification, in case it matters.  So the retube waste processing building, which is number 11, that one was always inside the protected area right from the beginning.

The retube waste storage building, which is number 17, that in our initial plans was already contemplated to be located outside of the protected area.

MR. BUONAGURO:  Yes, I think that's what I said and I think it's consistent with what my understanding was, so I appreciate the confirmation.  Okay.

MR. REINER:  At that time, and again just to be clear, so number 10 here, the heavy water storage facility, at that time the decision of location would have been made by OPG, and so it would have been identified as located inside the protected area for purposes of that Darlington refurbishment program environmental assessment.

MR. BUONAGURO:  Sorry, you're telling me that there was a decision made back in -- as early as 2008 to include DRP-related storage inside the protected zone?

MR. REINER:  The analysis would have started back then.  Options would have been assessed.  The value engineering workshop was another assessment, but when that environmental assessment was ultimately approved, which included all the final decisions that were made in the process that occurred in 2013, the decision would have been made to locate the D2O storage facility inside the protected area at that point.

MR. BUONAGURO:  Well, what I understood from what we just went through is that in April of 2011 when the value engineering workshop looked at sites, it immediately discounted at that point building outside the protected zone purely on the basis that it couldn't get approval in time, which is that -- that's what it says.  And so what I was exploring is what you were doing in terms of making those type of decisions for the DRP, and my understanding is that you were looking at those issues around 2008.

MR. REINER:  The approvals for the D2O storage facility, there are additional aspects outside of what we would have undergone for the retube waste storage building.  The retube waste storage building houses containers, waste containers.  Those are approved by the CNSC for use of waste.  The waste gets packaged inside the protected area, secured in those containers, and it is just the containers that are stored outside.  

In respect of storing heavy water outside, there are other complexities that would constitute a requirement to look at additional licensing requirements that the CNSC may have, because we would be transporting either via pipe or some form of container, and then actually moving water.  If it isn't pipe and it's a container, we'd be moving water outside the protected area.

And so the environmental impact of that and the associated risk of that is quite a bit more than moving a container that gets sealed and secured and monitored inside the protected area.  So it's a bit apples and oranges

And what I could not tell you, you know, subject to check, the environmental assessment process in and of itself was likely not the only thing that would have been needed to locate the D2O storage facility outside of the protected area.

MR. BUONAGURO:  And just to be clear, when we're talking about locating it outside the protected area, we're not suggesting that it would remain in the protected area.  The issue was, could you apply for the appropriate approvals to pick a site that's outside the protected area, build on it, and make it part of the protected area, which is what happened with the retube storage building.  

What you're telling me is that the nuances of the approvals that you might need for the retube waste storage building and a storage building dedicated to storing D2O while you're doing the DRP may be different.  

What I know from the value engineering workshop is that that option, which presumably has its pros and cons, was dismissed purely on the basis of the timing of those approvals, which means that if that was a viable option or if it was going to be examined as a viable option, it would have been done or should have been done early enough to make those approvals come through.

But I don't think what I'm saying and what you're saying are at odds with each other, it's just a matter of what happened.

MR. REINER:  And Mr. Buonaguro, I just want to correct one thing that you said.  The retube waste storage building is not inside the protected area.  The protected area has not moved.  It did not move as a result of the retube waste storage building.

MR. BUONAGURO:  Is it in the protected area?

MR. REINER:  It is not.  It is outside of the protected area.  It is inside a secured facility that has security monitoring and access controls.  But it is not inside the protected area of the station.

MR. ROSE:  The contents of that facility are in a container that is licensed by the regulator to be in for the purpose of that storage.

MR. BUONAGURO:  Okay.  So that's what you mean when you say there is a slightly different issue here with respect to storage of heavy water outside the protected -- in a new protected area versus what happened with the retube waste storage water?

MR. ROSE:  Yes --


MR. BUONAGURO:  That's fine.  I appreciate the clarification, thank you.

MS. DUFF:  Mr. Buonaguro, could I just caution you?  Your questions are long, and sometimes they cover a few different issues.  I don't know how important each point is to your final -- the evidence you're trying to get on the record, but it would be an idea sometimes to break, confirm that piece, and then build on it.  I'm concerned just as I'm reading this when Mr. Reiner says yes or no, is it a package deal of what preceded it.  So I just draw your attention that.

MR. BUONAGURO:  Thank you.  Apologies.  I don't have access, obviously, to the transcript, so I can't -- I'm not -- I can't promise that I can fix what you're talking about, but still acknowledge it might be an issue, so thank you.

Can I assume we're going to 11:00?  Okay.  I want to take the panel to tab 69 of the second compendium, so this is K1.3.  Or, sorry, 1.4.  That's it.  So this is Exhibit L-D2-02-Staff-105, attachment 2.  And the way that this particular answer in the attachments is arranged, this attachment 2 starts with the supplemental report to the nuclear oversight committee, second quartile 2015, which I'm not looking at right now.  I want to look at the original second quarter report, which is actually -- it's in the same attachment, so -- but it's at -- if we look at the second I'm looking at, it's at 788, PDF page number 788.  

And there's a lot here, and this report was featured in the -- to the Board's decision in EB-2016-0152 case, so I'm not going to go over it in detail, but I would like to look at this page.  I just have to pull up my reference here, so I apologize.

I apologize.  I've just lost my reference here.

Okay.  So at the bottom of page 788, Modus -- and this is Modus commenting on the issues that OPG has had with respect to the D2O facility in particular, and commenting on the interaction between the P&M group, the projects modifications group we spoke about early on day one yesterday, and P&M and stakeholders.

At the end of the page, Modus says:

"Moreover, throughout 2011-13, P&M did not require Black and McDonald to timely update its costs and provide visibility to the costs of these design changes as they were occurring.  Thus as with AHSP, P&M's management allowed the contractors to run up the tab and incorporate a flood of OPG's stakeholder-generated late design changes without adequate checks and balances, or understanding of the magnitude of these changes."


I took that reference and then with that in mind, looking at tab 45 of the first compendium, this is the response to termination by Black and McDonald, so the B&M that Modus is referring to in their report.  This is the response that Black and McDonald provides to OPG in response to them being terminated.

And I'm looking at -- so this is Exhibit L-D2-02-SEC-096, attachment 2, and I'm looking at page 2 of 5.  So that's page 714 in the PDF.  And I'm looking at part E where B&M notes that 
"scope increase introduced by tritium recovery facility stakeholders during the acceptance review of the design, which multiplied the piping and valve complexity and increased the scope of office facilities."


So those two things taken in mind, combined with the business case summary at tab 64 -- go back to the other compendium at tab 64, and I'm looking at page 3 of that document.  So this is Exhibit D2, tab 2, schedule 10, attachment 2P, and I'm looking at page 3 of that document, which is 534 of the PDF, and the first full bullet on the page.

At the second line -- or I could read the whole thing:

"The permanent material requirements were underestimated due to evolution of the design.  The total length of piping contained within the new facility was originally estimated to be approximately three kilometres.  The actual design requires over five kilometres of piping, including all relocates, process and non-process pipe,  with an associated increase in supporting equipment (i.e. valve, controls, hangers, et cetera). The large increase in the amount of piping is to allow for an independent filling and emptying of each tank, which provided operational benefits and flexibility."


So we have the Modus report, which talks about a flood of scope changes from tritium recovery -- I should say from stakeholders.  B&M specifies scope increased from the tritium recovery facility stakeholders specific to piping.  And then we have this business summary case, which is the 

-- I believe this is the 381-million-dollar business case, which specifies, I think, those two complaints that the scope had changed specifically to piping and that it quantifies as going from three kilometres to about five kilometres of piping.

Do I have all that correct, in terms of the interconnection between these three documents?

MR. REINER:  Mr. Buonaguro, I apologize.  That's a difficult question for me to answer.  You've done an interconnection here.  I don't know that I can say it's correct or incorrect.  You've interconnected them, and I accept that as sort of a starting point for your question.

MR. BUONAGURO:  Sure.  And the end point here is the business case summary that we have on the screen now, which talks about the increase in scope relating to adding about 2,000 kilometres worth of piping at the request of certain stakeholders.  And what you're doing with that is --specifically, it says the large increase in the amount of piping is due to independent filling and emptying of each tank.

My question -- well, obviously that contributed heavily to the increased cost, did it not?

MR. REINER:  It was a contributor.  I don't know that I'd characterize it as a heavy contributor, but the increase in piping to allow for the flexibility that was required did contribute to an increase in cost from what was initially estimated with the reduced amount of piping.

MR. BUONAGURO:  Was that an increase relating to increased flexibility, if we can call it that, because that's what it says here on the page, for all the tanks?

My understanding is the facility has 28 large tanks.  Is that correct?

MR. REINER:  Yes.  So this is -- this is about ensuring that tanks can be interconnected off the top, and I would need to ask if Mr. Simpson has an answer.  I don't know if the exact configuration between tanks, and between each individual tank and what the piping configurations are. I don't know that off the top.

But this was about ensuring there is sufficient flexibility that the tanks could be independently filled and drained.

MR. BUONAGURO:  My question is whether that -- the operational flexibility improvements, was that done for all the tanks?  Like does every tank in the facility have, if we can call the full suite of options with respect to piping and valving?  Or if not, can you break it down a little bit into groups?

My impression is, the way it's written, that every tank is interconnected to every other tank and that you've maximized the flexibility of your operations between all the tanks, that being 28 tanks worth of storage.

MR. REINER:  So they are -- the tanks are interconnected by system.  So in the video, for example, it would be the colour coding of the tanks.  So the primary transport tanks are interconnected.  The moderator tanks are interconnected.

What is not interconnected is sort of a cross connection between moderator tanks, e-transport tanks into every -- those permutations.  Also the downgraded tanks, you know, there is an interconnection between the tanks associated with the downgraded portion.  But they are not interconnected with the transport or with moderator.

MR. BUONAGURO:  Right.  So if there's a delineation in interconnectedness, i.e. it's not between, for example, tanks that were originally intended for use for DRP and tanks that are part of the 400 plus 200 that you're using for --originally at least in the original business case for heavy water operations uses.

It's tanks -- if tanks were intended for PHT use, and I'm assuming you're talking about in that case the Class 6 tanks, they would all have shared attributes when it comes to piping and valving.  And the Class 3 tanks would all have similar piping and valving options, so they can all be used the same way going forward?

MR. REINER:  Yes, that's correct.

MR. BUONAGURO:  Okay.  That helps, thank you.  On this, as the page talks about, we went from about 3,000 metres in the original design to 5,000 metres.  And presumably -- and the site does talk about, generally speaking, operational benefits and flexibility.

But in terms of value for money, if I can put it bluntly like that, in terms of the ability to recoup some of this investment, my understanding would be that nothing has changed; i.e., this hasn't provided some new revenue source, for example, or offsetting material OM&A costs, for example.  And if it does, I haven't seen that, at least I haven't identified it in the record.  So can you please discuss that issue?

MR. REINER:  Mr. Buonaguro, so there -- I'm just going to step back for a second and talk a little bit about the design process for the facility.  So there was not a design that had three kilometres of pipe and then that design was modified and a new design developed with five kilometres of pipe.  There was a process of defining requirements, and many things rolled into those requirements, as you've pointed to in your compendium.  And then the design of the facility matured through that process.  The requirements were changed, and the design of the facility matured through that process.

There were also reviews done midstream that design process that examined all of those scopes of work, and you'll have seen in our evidence, and I'll just give one example, the office space, for example, was eliminated as part of that process.

But as you've identified here, the interconnections that were specified through the -- and that resulted in the increased piping, those were additional requirements that were put in, so it's a maturation of requirements and design that happen in step.

MR. BUONAGURO:  Sorry, you refer to them as requirements.  My understanding is that you had an original conceptual design that the business case was based on, and that had vis-a-vis what you're going to do, it told you what the functionality was going to be, and that over time -- and this has do with the Modus description of what happened and the B&M description of what happened -- stakeholders from the group running the heavy water operations at OPG, so the TRF people, if we can call it that, added functionality that they wanted.  And I think Modus actually refers to it as an avalanche of requests.  

And the result of that was that there was added functionality, right, and in this case you've identified it as independent filling and emptying each tank, which you didn't contemplate needing or wasn't part of the original business case.  You added it.  It's useful to the TRF operations people, but it doesn't necessarily add value that from a ratepayer perspective helps.  And it certainly doesn't seem to relate in any way to the DRP-related need of the storage.

MR. REINER:  I would maybe characterize it a little bit differently.  I think in the case of the Black & McDonald memo that you're pointing [audio dropout] that needs to be taken into the context that it was written in.  We were heading towards a termination of the contract.  And so there is -- there is positioning in that letter.

The folks that you've identified in the TRF, ultimately the people that would have looked at this and identified the requirement for the interconnections are the people that operate that facility for purposes of refurbishment and for purposes of detritiation and heavy water management, because it becomes one integrated package at the end of the day.  So they would have done that with a view to the exact processes that would get utilized for meeting the refurbishment requirements to drain units, store water, refill units, and to do it in a way that at the same time creates the flexibility for operations of the heavy water management building.  It would have been done in an integrated view.  

And then that's how -- that's how those specific requirements -- and they are, as you pointed out, separate from sort of what's identified as the requirement for refurbishment at a high level, the refurbishment requirement is provide storage.  

At a more specific level, where you get into, you know, what are the specifications and the specific technical requirements associated with meeting that goal, that input becomes very, very important and is a key part of the process.

MR. BUONAGURO:  Forgive me, but from what you're telling me in terms of what the process is -- and you seem to be speaking about the process as though it were normal 

-- it suggests that what was done in 2011 is completely irrelevant to final design.

MR. REINER:  If I may, when you say what was done in 2011 --


MR. BUONAGURO:  Well, 2011, when the first business case came out, which -- I'm sorry, that's 2012.  So I should say the first business case -- the first business case defined what the project was, and -- to go forward, and what you're saying as well, in the intervening years between that and '13 and '14, obviously, of course, we just had people coming in and adding functionality as a matter of course.  And it doesn't strike me that that's normally what happens.

MR. REINER:  First business case did not have sufficient design completed to be able to put a precise estimate against the cost of the project.  And I think we've identified that in our evidence that there were errors made in estimating the cost of this project.  It is normal practice to, as part of a business case process, to develop the details of the design so that there is a basis for estimating the final cost and the final schedule for constructing the facility, and that is an outcome of the evolution of the engineering.  In 2011 the design for this facility was not yet completed.

MR. BUONAGURO:  I want to take you to tab 54 of the second compendium, so K1.4, at page 342, page 342.  So this is the main evidence, Exhibit D2, tab 2, schedule 10, and I want to look at page 342 of the PDF.  And if we go down a little to the bottom.  My apologies.  That's not right.  Well, maybe I can do this without the reference, because in this tab I think you will recall that the final number of the final metres' worth of piping is actually not 5,000 or close to 5,000, it's actually 10,000 metres; is that correct?

MR. SIMPSON:  Yes, that is correct.

MR. BUONAGURO:  And can you explain to me how we got to 10,000 metres in the final build relative to the 2018 business case summary, which estimated the metres of piping at 5,000?  I'm sure there's an explanation.

MR. REINER:  Mr. Buonaguro, the final amount of piping is a reflection of the final design of the facility.  At -- in the previous business case, what was stated in the business case wasn't a requirement of the design, it was what was known about the design at the time.  The final outcome is the final design.  The 11 kilometres of pipe or the 10,000 metres of pipe is the final design of the facility that meets all the requirements that we set out to achieve.

MR. SIMPSON:  And further to that, it's a little bit of an apples-to-oranges comparison, because that 10,000 metres is not just the process piping.  That takes into consideration all piping, including water, fire water, et cetera, steam, and many other assets and utilities that are connected to the building.

So you can't make and draw a direct comparison, because you're talking about multiple systems comparable to that particular case that you indicated with regards to the piping in the basement connecting to the tanks.  So it's really an unfair comparison.

MR. BUONAGURO:  Well, can you confirm that the 5,000 metres reference in the 2015 business case summary that we've talked about is on a different basis than the final 10,000 metres -- sorry, 2018.

Can you confirm that the 5,000 metres referred to in the 2018 business case summary we've been talking about is on a different basis than the final 10,000 metre count?

MR. REINER:  I can say right now that the final count is a reflection of the final design.  The business case that had the 5,000 metres in it, it would have been a reflection of what was known at the time, without yet having final design completed, because there was -- as Mr. Simpson indicated, there are other elements of the facility that continue to evolve and get defined, like fire water requirements, heating requirements, those sorts of things, all of which needed to be designed and from that came the final length of piping.

MR. BUONAGURO:  Sorry, I think you're done -- if you're not done, I was about to interrupt because it sounded like -- your answer initially was, well, the jump between 5 and 10,000 is simply a matter of further scoping the requirements.  And yes, it was supposed to be 5,000, but we ended up at 10,000.

Mr. Simpson's answer was, well, hold on, the 5,000 measures X and the 10,000 measures Y, and that explains the 5,000 metres difference.  When I asked the panel to confirm the 5,000-metre measurement back in 2018, which is after the project was supposed to be done two years prior, was done on basis A and that the final count of 10,000 is done on a completely different basis.

And what you're telling me is that in addition to 5,000 metres' worth of piping in between tanks connections, there's another 5,000 metres of water pipes, for example, and other piping that's not directly related to tanks that wasn't captured in the original 5,000 metre measure.

So I'm asking to reconcile it, because he is suggesting it's probably two different measures.  But I'm not sure that's the case.  So I would like that as an undertaking to reconcile the two.

MR. REINER:  Okay.  If I may, Mr. Buonaguro, just repeat back.  We'll undertake to determine if what was included in the 5,000 metres of pipe that was specified in that earlier business case and whether that was the entire amount of piping in the facility, or a subset of piping.

MR. BUONAGURO:  Right.  And as part of that answer, you should be able to tell me that the 5,000 -- whatever the 5,000 was, however you define it, what did it actually look like.  It looks to me like it's 10,000.

You've given me two reasons why it's maybe not 10,000, but the 5,000 in 2018 should be some other number in 2020, what is that number.  I'm looking for like for like.  I obviously, like Mr. Simpson, want to compare apples to apples not to oranges.

MR. REINER:  Okay.  We'll do if in this undertaking we determine that the 5,000 was a subset of piping, we will provide you that same subset in the final so that you can do the analysis.

MR. MILLAR:  The undertaking is J2.3.  
UNDERTAKING NO. J2.3:  TO DETERMINE IF WHAT WAS INCLUDED IN THE 5,000 METRES OF PIPE THAT WAS SPECIFIED IN THAT EARLIER BUSINESS CASE AND WHETHER THAT WAS THE ENTIRE AMOUNT OF PIPING IN THE FACILITY, OR A SUBSET OF PIPING; IF IN THIS UNDERTAKING OPG DETERMINES THAT THE 5,000 WAS A SUBSET OF PIPING, OPG WILL PROVIDE THAT SAME SUBSET IN THE FINAL build

MR. BUONAGURO:  And along those lines, you're speaking about -- you're basically telling me the final design isn't done until it's done.  So I would like to know when the final design was, from OPG's point of view, actually done.

You're telling me it wasn't done in 2012, and it wasn't done in 2013, and it wasn't done in 2014, and wasn't done in 2015.  And you've even now suggested it wasn't done in 2018.

So when was the final design actually done, from your perspective?

MR. REINER:  So there's a couple of aspects that touch design engineering, and I'll try my best here to clarify, Mr. Buonaguro, but please jump in.

So the design of the facility that RCMT undertook as part of the initial contract with Black & McDonald, RCMT was the partner that did the design work.  That design was completed in the spring of 2015.

There is an element of engineering that then takes that design and creates a set of work packages.  It is from those work packages where things like the length of pipe, the metres of pipe come from.  The design would be a set of drawings.  The work packages would identify how many metres and what size of pipe.

So the outcome of the piping, as well as all other materials that are used in the construction, come from work packages.  The final work packages were completed by CanAtom under their contract.  Those would have been completed -- and, Mr. Simpson, correct me if I'm wrong here -- in 2018.

MR. SIMPSON:  Correct.

MR. BUONAGURO:  Thank you.  It's 11:12.  This would be a convenient time for me to break, but I can probably keep going if the panel wants me to.

MS. DUFF:  I think I would agree with you.  Why don't we take our break now.  So it's 11:15, my clock says.

MR. BUONAGURO:  11:12.  11:30, thank you.

MS. DUFF:  So 11:30.
--- Recess taken at 11:12 a.m.
--- On resuming at 11:32 a.m.

MS. DUFF:  Welcome back, everybody.  It's now 11:31, and we can proceed.  Mr. Buonaguro, just doing a time check.  Based on my math there's approximately 140 minutes still.  How is your cross-examination progressing?  And maybe at this time you can let us know, or just after --


MR. BUONAGURO:  So I'm looking at what I have left in writing.  And some of it we managed to get out of the way, incidentally, so I got some stuff out, so I'm guessing that there's a chance I might be done at 12:30, with the proviso that there is stuff that, as I mentioned before, that OPG might want to answer in confidence.  So I'll be doing that almost at the end anyway, so if that becomes an issue, then we can probably defer to after lunch to do that, to do a small in camera, but I might be done at lunch, 12:30, and if I'm not it will be like 15, 20 minutes after, I suspect.  So I'll be under.

MS. DUFF:  Thank you for that, and also just helps other parties prepare and know when --


MR. BUONAGURO:  Sure.

MS. DUFF:  -- to be available, that's all.  Ms. Ing will get in touch with them.  All right.  Please proceed.

MR. BUONAGURO:  Thank you.  So as I mentioned, we've managed to remove some stuff off that's been answered, so it's going to get a little more sporadic, which presumes that I've been not sporadic.  I'm going to take you to tab 39 of Exhibit 1.3.  So this interrogatory asked OPG to provide all materials provided to OPG board of directors relating to the D2O storage project, and you can see this was a revised interrogatory, and as a result of the revision the company provided three documents.  And I'm looking at the first document.

So this document provides an update to the board of directors on August 15th, 2014.  Do you see that?

MR. REINER:  Yes, we see that.

MR. BUONAGURO:  So in August 15, 2014, it appears, based on the question that was asked and the answer you've given here, it sounds like the first time you really provided the board of directors any input -- meaningful input into what's been happening with heavy water storage is this date, which provides an updated estimate of $375 million.  So about a 347 percent increase in the original business case that was approved.  And I'm wondering if that's -- how is it that the board of directors wasn't aware of the splitting costs associated with this project until August 15th, 2014?

MR. REINER:  Mr. Buonaguro, the -- there have always been quarterly board meetings and quarterly updates for the board in OPG.  As part of those updates -- and back at that time the heavy water storage facility would have fallen inside the Darlington refurbishment program updates, and those were provided to the nuclear oversight committee at the time, and so there would have been quarterly program updates on the facility.  This particular update was a far more specific update to identify for the Board what the issues with respect to cost and overall schedules for this facility were.  But there would have -- each quarter there would have been updates on every project that is underway.

MR. ROSE:  More specific on this question, Mr. Buonaguro, is that we have sub-committee of the board, the nuclear oversight committee or the Darlington refurbishment committee, that we would report on the program status as a whole, which would include D2O.  These were specific updates and went to the board of directors, so you see at the top right, submission to the board, as opposed to the sub-committee of the board, where we do the general program updates on a quarterly basis.

MR. BUONAGURO:  Sorry, and I apologize.  I can't tell who is speaking, because I can see all three of you, but you're not using the individual pictures like you were yesterday.  So was that Mr. Simpson?

MR. REINER:  That was Mr. Rose.

MR. BUONAGURO:  That was Mr. Rose.  Okay.  So thank you.

Now, the letter says the current estimates -- so I'm looking at the fourth paragraph down.  It says:

"The current estimate to completion is approximately 375 million, an increase of 214 million for the amount forecast in May of 2013."

So I did the math.  I took -- from 375 I took 214 from that to find out what the amount forecast in May 2013 was, and I got 161 million.  Will you take that subject to check?

MR. ROSE:  That's correct.

MR. BUONAGURO:  So who was forecasting that in May of 2013?

MR. ROSE:  The forecast would have been prepared -- based from the project modifications organization that was overseeing the project, they would have included forecasts from the vendors associated with the project, Black & McDonald, and any other non-vendor-related cost to prepare that forecast, that would have been submitted to the program which I would have overseen and incorporated into the report.

MR. BUONAGURO:  Okay.  So the reason this caught my attention is because if you look at tab 28 of the compendium, 1.3, and you can see that the 2013 full release execution BCS is dated May 2013, was at a project estimate of 110 million.  So I can tell you what that means to me, and I'm wondering if you can reconcile it.  So you're telling me that the P&M team who was in charge of this project in May of 2013 was estimating the project to be $160 million, or $161 million, which is approximately a 50 percent increase from the original business case estimate, but at the same time they're releasing a full release execution BCS for $110 million.  Can you reconcile how that happens?

MR. ROSE:  I can.  They're a year difference there.  One is 2013 May, and the reference that you referred to at 161 is May 2014.

MR. BUONAGURO:  I think it says 2013 if you go back --


MR. ROSE:  Go back --


MR. BUONAGURO:  Yeah.  Sorry, it was tab 39.  Yeah, that's the page.

MR. ROSE:  May 2014.  So --


MR. BUONAGURO:  Oh, no.  Hold on.  Hold on.  If you go back down.  The current estimate is 375, that's 2014, increase of 214 million from May 3, 2013.  So if you take 375 minus 214 you get 161.  So in May of 2013 the estimate was 161 million.  So I think my question stands.  How is it that the P&M group is preparing an estimate for someone's consumption, presumably, of $161 million in May 2013 at the same time -- the same month that they are releasing a business case estimate of 110 million?

MR. ROSE:  Mr. Buonaguro, I'm not certain why there is a discrepancy there.  Obviously the business case prepared in May of 2013 would have been prepared in the preceding months, and I would have -- I need to go back and check on that, why there is a delta between the two.

MR. BUONAGURO:  Right.  Are you suggesting an undertaking to reconcile those two numbers?  Or the two situations, the business case being released at 110 and the estimate that's described in this report to the board of directors of 161 million in May 2013?

MR. ROSE:  Yes.  I don't have an answer for you right now, so I'll undertake to get you an answer.

MR. BUONAGURO:  That's fair enough.

MR. ROSE:  Yes.  I don't have an answer for you right now, so I'll undertake to get you an answer.

MR. MILLAR:  J2.4.
UNDERTAKING NO. J2.4:  TO EXPLAIN THE DELTA BETWEEN THE 161 MILLION FORECAST BUDGET AND THE BUSINESS CASE ESTIMATE OF 110 MILLION, BOTH IN MAY 2013.

MR. BUONAGURO:  As part of that answer, I take -- I think it was Mr. Rose, and I apologize if I misidentify who the speaker was.

I think it was Mr. Rose who suggested the business case estimate would have been prepared leading up to May 2013.  But presumably, you know, the estimate of May 2013 of 161 would have been available soon after the business case estimate was released, and I would have expected some corrective action to be taken on a project that was 50 percent over budget.

But if you want to address that in the undertaking, you can.

MR. ROSE:  I don't know the answer to that.  It could be the forecast of May 2013 should have said forecasted May 2014.  That would have made more sense in the context of this memo, but I need to go back and check that.  So that was the reason for my initial response to you.

I have no easy explanation why there is a delta at this point, without looking into it a little further.

MR. BUONAGURO:  I guess that's possible.  But again, if you want to cover that, so be it.  However, if you read the sentence in its entirety, it says the current estimate, which would be August 2013, is 375.  That's 214 million more than May 2013, and 88 million dollars greater than the estimate provided in June 2014.

So what you're suggesting -- if you're right, that you're suggesting the delta between May 2013 and -- sorry, the difference between May 2014 and June 2014 is, you know, 300 million dollars, something like that.  I haven't done the math.

Anyway, we have the undertaking, so I think we're okay.  Thank you.

Now, I want to take you to tab 47 and there's a number of questions -- there's a number of references here that are similar.  So this is Exhibit A2, tab 2, schedule 1, and it talks about -- at some point here, it talks about post implementation reporting.  Sorry, page 2 is what we're looking at; my apologies.  So the posted limitation review process.

So this is this is the evidence that sets out your post implementation review process.  We've included a couple other references.  Tab 48 and tab 49 are both references to close-out phase and post implementation review.

Perhaps I can cut to the chase.  My assumption, or my understanding is that you are planning on doing a post implementation review of the D2O project.

MR. ROSE:  That is correct.

MR. BUONAGURO:  It says here on the page all projects must have a PIR as specified within 12 months of the project being completed.

MR. SIMPSON:  Yes, that's correct.

MR. BUONAGURO:  I haven't done the math, but can you remind me when the project was completed?

MR. SIMPSON:  Final AFS was March of this year.

MR. BUONAGURO:  Sorry, you used an acronym and I didn't quite catch it.

MR. SIMPSON:  Available for service; that was final completion.

MR. BUONAGURO:  From your perspective, that meant by completed for starting the timeline for a PIR.

MR. SIMPSON:  Correct, yes.

MR. BUONAGURO:  You're not having a PIR completed until sometime next year?

MR. SIMPSON:  We're aiming for before the end of this year.

MR. BUONAGURO:  Certainly not in time for this proceeding?

MR. SIMPSON:  That is correct.

MR. BUONAGURO:  Okay.  I want to take you to tab 18, and this is Exhibit L D2-02, AMPCO 90.

So this question -- in the preamble, it refers to the seismic dike for the D2O facility located 13 metres below ground.  And the question at A and B both ask questions about building below grade.

And if we look at the response, the response appears to focus on the use of the words seismic dike, i.e. the seismic dike is necessary to ensure containment of the tritium water, and so forth.  I took the answer, and I read it a couple times, it wasn't responding to a general question about building underground.  It was responding by saying we are doing a seismic dike and that dictates underground requirement.  Is that fair?

MR. REINER:  Just trying to understand the question, Mr. Buonaguro, that you're asking.

MR. BUONAGURO:  Sure.  Maybe I can rephrase it; I'm trying to be helpful here.

It seems to me from the answer in OPG's mind is that you were always going to do a seismic dike, and therefore you were always going underground.  That's what it seems to suggest.  Is that true?

MR. REINER:  There were options explored for doing an aboveground construction.  The construction, regardless of whether it was underground or aboveground needed to meet seismic requirements.

So there was always a need in the design that was developed to contain any spillage of heavy water in a dike.  I suppose that there could have been a dike built aboveground or belowground.

But the seismic requirements required it to be attached to bedrock.  And those sorts of complexities were evaluated as part of the design, building stilts, if you will, anchored to bedrock and then a dike on top of that versus excavating and anchoring the dike to bedrock.  And the advantages and disadvantages of that would have been factored into the final design.

So the seismic dike concept underground is the direction that this project chose to go.

MR. BUONAGURO:  Let me parse that.  That's helpful, thank you.

My understanding is that there is actually three, and this is in the November 2011 conceptual design document, so tab 14 of the first compendium, 1.3.  And if we go to -- I believe it's page 140 of the PDF -- or 150, sorry, 150.  And actually you can see it there; option A, option B, option C.

Seismic dike on rock is one option, and that's the option you took, correct?

MR. REINER:  Yes, that is correct.

MR. BUONAGURO:  And option B is tanks supported by micro piles, and option C is a double walled pressure boundary.

I think you mentioned in the interrogatory response we were talking about the double walled pressure boundary.  You're talking about double walling the tanks?

MR. REINER:  That's correct.  That's what that double walling refers to, but not just tanks.  You'd have to double wall everything that could -- you'd need to seismically qualify everything that could result in a potential spill of heavy water, and that could go beyond just the tanks.

MR. BUONAGURO:  I'm interested in the scope of that, because it's not identified as being -- I don't believe, though you can prove me wrong.  But as I recall this exhibit, it doesn't identify that as a potential reason to not use double walling, but that that cost is somehow astronomical compared to the other options.

The implication, I think, in the IR response is if you do double wall, suddenly you have to -- and I don't want to overstate it, so if you like, we can go back to the interrogatory -- that you would have to seismically qualify all the piping, which suggests, based on our previous discussion, that you suddenly have a requirement to seismically qualify 5000 to 10,000 metres of piping, dependent on how the breakout goes.  But I don't think that's what you're saying, though, is it?

MR. REINER:  That's exactly what I'm saying.  You would have to seismically qualify the piping, the valves, the pumps, everything, everything that becomes a potential leak point in the event of a seismic -- in the event of an earthquake.

MR. BUONAGURO:  But how -- and you're saying that that requirement doesn't apply to a seismic dike, even though I assume that most, if not -- you know, well, and then material and how the piping run would actually run outside of the dike?

MR. SIMPSON:  Can you repeat your question once again, please?

MR. BUONAGURO:  Well, sure.  The -- so just to run through the course, you chose a seismic dike.  The suggestion in the IR was about undergrounding.  Your response in the IR was, well, you know, we could have done double-wall tank, and that's an option here, but if we do that we now have to seismically qualify from what you've just told me every metre of pipe that they would use, which in this case is somewhere in the order of 5 to 10,000 metres of pipe, depending on what we're talking about in terms of pipe that actually transfers heavy water.

I'm questioning whether that's true, particularly since I assume that a good run of that pipe is not actually in the seismic dike, which means that if you don't seismically qualify the piping that runs outside the parameters of the size of pipe, you're not actually getting a benefit from the seismic dike, in terms of the piping.

MR. SIMPSON:  So the pipe chase that's connecting the basement systems to the TRF seismically qualify the concrete, call it casing, but the basement itself is designed in the case of an earthquake to contain the spill, as well as the piping processing, so nothing is seismically qualified with regards to the piping in systems.  It's -- the seismic dike itself is designed to encase that or to hold any sort of outfall of an earthquake.

MR. BUONAGURO:  Have you done or was there any analysis done of the differential between piping and seismically qualified piping?  The cost differential?

MR. REINER:  In the -- in this particular case I don't believe there was a cost-benefit done to that specific question, seismically qualified pipe versus non-seismically qualified.  If I could -- if I could point you to the project charters that are included in evidence in attachments -- there are three charters.  I believe attachment A was the operations charter, but attachment B and C were the charters that spoke to the integrated facility.  When the heavy water management building was constructed back when Darlington was first constructed, there were decisions made at that point in time around how the tanks in the heavy water management facility ought to get seismically qualified.  A decision was made to go with an underground seismically qualified dike.  That decision is built into design guides that get utilized for these sorts of cases, and the project charter specifically says, let's not redo work that has been done in past.  Let's utilize the design guide that was used for the heavy water management building, and that led to the decision to use an underground seismically qualified dike versus attempting to work through the complexities of qualifying, and it's not just pipes, it's valves, it's transmitters that might have water flowing through it, it's pumps, it's an array of equipment.

MR. BUONAGURO:  Can you -- can you provide -- I'm assuming that there is -- and I don't know -- I'm assuming being the CNSC there would be some sort of code requirement that specifies this, because I'm assuming -- you're telling me option A seismic dike, the piping does not require seismic qualification on its own.  Option C in this case, double-walled tanks which would be seismically qualified, but, however, there is an additional requirement to seismic by all the piping that's attached to it.  I'm assuming there is a code that specifies that, and if there is can you provide it?

MR. REINER:  The codes would specify if it is a concrete structure, what is the -- what are the forces that would need to be -- it would need to withstand.  It wouldn't -- the codes would not tell you, you know, one versus the other option.  You know, that is up to the design authority that designs the facility.

What the CNSC is interested in is, in the event of an earthquake there cannot be a release of heavy water to the environment.  And then it is up -- it is up to OPG to demonstrate that the facility as designed and as constructed will not result in a release of heavy water -- tritiated heavy water to the environment.

What the codes do for you is, depending on the options that you select, if it's piping, if it's concrete, the codes just guide you in terms of how those need to be -- you know, what material is used and how those need to be designed, what the standards are that need to be met, so it is still from a seismic requirement it's released to the environment that becomes the important factor.

MR. BUONAGURO:  So is it possible that double-walled tanks with your existing piping system, obviously not underground, but at grade, could be qualified as seismically qualified without material increase in costs?  Or you don't know because you didn't do the analysis?

MR. REINER:  Well, there would be a material increase, because single-wall versus double-walled, just by virtue of that, that would be quite a material increase in the tanks.  Also --


MR. BUONAGURO:  I'm talking about the piping specifically?

MR. REINER:  Piping as well, if it was single-walled or double-walled, and there are other complexities, and I believe that that there is -- there are parts in evidence that speak to this.  Piping, you can sort of envision a scenario where that can be done, and it may not be too complicated, but when you get to valves or other components, that becomes more difficult.  Then you would be looking at encasing those things, and individually qualifying each of those things, you know, anytime there is sort of a custom design that is utilized like that, OPG would need to demonstrate that it meets the seismic requirements, and that is a very complex undertaking for the thousands of components that are in that facility.  And it would be a significant cost do that.

MR. BUONAGURO:  Option B talks about tanks supported by micropiles, and presumably in conjunction with the dike.  Are you saying the same thing about the pipes for that option?

MR. REINER:  So option B -- I believe option B -- I'm just reading here -- is that -- if we scroll down, does that -- does that talk about a dike, or does it just talk about -- whatever -- the piles are needed by virtue of, if you're building above ground the piles are needed to anchor the facility to bedrock, which is needed to meet the seismic requirements, so regardless of whether you're above ground or below ground it needs to be anchored to bedrock.  Above ground, if it is -- and I can't tell here precisely what the option is suggesting, whether it's a seismic dike on -- or whether it is seismically qualified, tanks and pipes and valves and pumps, as we said --


MR. BUONAGURO:  Sorry to interrupt, but if you go to the top of the page, it's tank supported by micropiles.  The seismic qualification under option B is met through micropiles, as opposed to a seismic dike on rock or double-walled pressure boundary.  And I believe if we go further up in the description, I think that it's in conjunction with a regular dike that contains the spill, not a seismic dike.

MR. REINER:  So whatever -- there still needs to be containment of a spill, and that containment would need to be seismically qualified.

So the stilts would be a part of that.  But if it is concrete, what you would not want to have is an earthquake that shakes the concrete apart, but the stilts are fine and there is a spill to the environment.

So even the concrete in a structure aboveground, we would need to be able to demonstrate that it can withstand a seismic event.

MR. BUONAGURO:  The way you're describing it, it suggests that no one would ever build a tank storage aboveground.  You would always want to use a seismic dike underground, based on what you're saying is the complications involving micropiles or double walled pressure boundary tanks.

MR. REINER:  No, that is not what I'm saying.  What I'm saying is specifically for this facility, given the components, the equipment, the tanks, and also the ability to contain heavy water in the event of a seismic event, the other advantage of the underground dike is you have the hydrostatic head of the ground water that puts pressure on the outside of the facility and pushes naturally by gravity helps to keep water contained inside the dike.

When all those things are looked at for this specific facility, so I say no to the general statement that you make, Mr. Buonaguro.  I'm talking about this specific facility.

MR. BUONAGURO:  I see.  So if you're building storage somewhere else, the characteristics of that area might dictate that it makes sense to, for example, build a micropile seismic storage facility on grade with seismically qualified dike, which I think -- if you go to page 35 of this document, I don't know which page this is in the PDF -- if you go to the top of the previous page, it describes in more detail what is meant by options A, B and C.  You're saying aboveground, option B, might make sense somewhere else?

MR. REINER:  Option B might make sense for other applications.  But as this facility is designed, with all the equipment and all the components and the tanks, and going back to what I referenced in the charter where this was already looked at previously in the construction of the heavy water management building where seismic requirements needed to be satisfied for tanks and valves and pumps and equipment, the design -- that analysis was done in the initial construction of that facility when Darlington was constructed, and design guides were developed as a result.

And this project charter said don't reinvent the design; use what's already been done.

MR. BUONAGURO:  Thank you.  I want to take you to tab 64 in compendium Exhibit 1.4, at PDF page number 534.

And at this page reference, at the second full bullet there, it says the field work -- sorry, this is Exhibit D2, tab 2, schedule 10, attachment 2P.  This is one of the business cases, and it says the field work for site preparations was completed at approximately three times the original budget.  This was due in part to the higher than anticipated ground water elevation which required substantial temporary dewatering and excavating challenges.

It seemed you were describing in this document at least -- and I think there are other references to the problem with the dewatering of this site being unknown.

I don't want to ask -- you don't have to respond to that, because I'm going to take you to tab 15 of Exhibit 1.3.  This is D2-02-AMPCO-094, and attachment 1 is a trial geotechnical report and at page 9 of that report -- this is from 2007 -- page 9 of that report, page 330 of the PDF, underground water control, and you can see starting at the second paragraph it says:  
"For excavations extended to below 2.5 metres in depth, it is anticipated that significant water seepage will be encountered within the granular and rock fill layers.  It is therefore recommended that the ground water be lowered by a vacuum well point dewatering system prior to excavation.  The well point should be installed down to below the granular and rock layer," and so on.

And at the end, in the third paragraph, it says:

"dewatering should be carried out by a special contractor familiar with the site and ground water conditions using their own equipment and expertise."


I contrast the two because it seems to me -- and I think this is a theme throughout the business cases and the description of what happened in the project especially with respect to ground water and dewatering requirements -- you seem to be describing there's something you didn't know you had to do, and you were surprised by it.

But you have in 2007, which is a specific report dedicated to the site that you actually built on, warning you about ground water conditions below 2.5 metres when you're proposing to build, I think it's 15 metres below ground.

So I'm trying to understand how it's characterized as unanticipated.

MR. SIMPSON:  Let's unpack some of that statement you've made.

First of all, we did know there was ground water.  We did know that there was substantial water that we would have to deal with during construction.  Second of all, with regards to the report saying we needed to bring in an expert or specialized contractor, we did.  We brought in Aquatech, very, very experienced in these matters.

And the third point you made with regards to the surprise, the anticipation with regards to the volume that we would have to pump out on a daily basis, close to 3.5 million litres a day, that aspect whether it be slightly higher or lower was the unknown portion of which.

So to say that we were surprised by ground water is not factual.

MR. BUONAGURO:  Can you tell me -- how much did you end up spending on dewatering the site?

MR. SIMPSON:  Just give us a moment to review some of the information we've submitted.

MR. BUONAGURO:  Yes, of course.

MR. KEIZER:  Commissioner Duff, while they are doing that, it's my understanding that we may have a bit of technical difficulty bringing some of the documents up because of a power outage in a person's location.

So to the extent someone wants to refer to a document, we may have to delay.  But I'll advise you as soon as we're up and running.

MS. DUFF:  Mr. Buonaguro, just see what you can rely on visually.  I'm following the conversation.

MR. BUONAGURO:  I think I'll be -- I am looking at what's next while they're thinking. 

MR. REINER:  Mr. Buonaguro --


MR. BUONAGURO:  Yeah.

MR. REINER:  -- Mr. Reiner here.  We can't find -- we were looking to see if we can find a reference to the costs associated with dewatering the site.  We don't have that.  We would have to undertake to provide that.

MR. BUONAGURO:  Okay.  I'll take the undertaking then, thank.  So you're going to provide the costs to OPG of dewatering the D2O facility site?

MR. REINER:  And we'll do it on a reasonable efforts basis.  We thought it was provided in an interrogatory, and if that's the case, great, and we have to look at the cost breakdown structure and see if it can be extracted easily from the project costs.

MR. BUONAGURO:  Okay.  Thank you.  And as part of that --


MR. MILLAR:  Undertaking --


MR. BUONAGURO:  Go ahead.

MR. MILLAR:  The undertaking is J2.5.  
UNDERTAKING NO. J2.5:  TO PROVIDE THE COSTS TO OPG OF DEWATERING THE D2O FACILITY SITE; TO INCLUDE WHAT, IF ANYTHING, WAS INCLUDED IN THE INITIAL BLACK & MCDONALD BUSINESS CASE.

MR. BUONAGURO:  As part of that can you include the amount that was included in the B&M contract, the original price which was included in the 108 million dollar business case, if anything?  Oh, I think we're back with documents.

MR. REINER:  We will undertake to include what, if anything, was included in the initial Black & McDonald business case.

MR. BUONAGURO:  Thank you.  And I want to take you to -- I'm assuming that we're back online in terms of documents.  Page 182 of document book number 2, so that's Exhibit 1.4.

MR. KEIZER:  Yeah, we just switched the person doing it.  It will take a little bit longer than normal.

MR. BUONAGURO:  That's okay.  That's okay.  Yeah, so I think you had book 1 up and I'm looking at book 2.  Sorry, can I get confirm that I'm waiting for the reference or should I try and go without it?

MR. KEIZER:  Well, we are trying to get it up for you, Mr. Buonaguro, so --


MR. BUONAGURO:  I mean, if we want to try I can just 

-- I think that the witnesses will be familiar with the reference.  Maybe I can just read it to you.  It's actually quite a specific question.

MR. KEIZER:  We have something on the screen, Mr. Buonaguro.  Maybe you can confirm if we have got the right thing.

MR. BUONAGURO:  Sure.  Just give me a second.  No.  That's my fault.  You put the right reference I put up, that's correct, but it's not the reference I'm looking for.  So just give me a moment.  I know what I'm looking for.

My apologies.  So I'm lost.  It's actually in the same conceptual document.  I believe it's a page 67 document, so if we go to tab 14.  Oh, maybe that's why.  I'm looking at the wrong book.  So also in tab 16 at page 182.  Yes.  So it's actually K1.3.  That's right.  And if you go to page 

-- actually, I'm going to take you right down to the page I want.  Page 187.  So, yeah.  That's the page.  Thank you.

So -- and there were some IRs on this, and I think you had a discussion with it about the difference in tank options with Ms. Grice in the technical conference, and so option A talks about large tanks and the cost savings in relation to option B, and if you scroll up a little bit -- or, sorry, down -- I think it's further down -- it talks about the cost differential between the two.  And if you see at the end of the last paragraph, there's a:

"20 percent cost increase in option B is driven by the additional equipment required to support more tanks, switches, valves, gauges, and piping."

Based on the discussions as -- you can go with large tanks, which have some obvious advantages over small tanks, particularly the fewer tanks you have, the less piping and valving you need, because you're running less runs.  And the estimated cost savings in this conceptual report was 20 percent.  You had a discussion about that with Ms. Grice.  Ms. Grice was asking questions about exploring the options between the two.

My understanding -- and if you look at the bottom of this section, it says:

"During detailed design vendor manufacturing and shipping capability for large tank sizes should be confirmed and the choice of exact tank volumes optimized accordingly."

My understanding is, first of all, you went with option B, the small tanks, and that there was no inquiry into the vendor manufacturing and shipping capability for larger tank sizes, that that was not explored and therefore not confirmed before you chose the tank sizes, and I just want to confirm that that's the case based on our understanding from what happened at the technical conference.

MR. REINER:  I know that the size of the tanks was a concern in the facility and that the tanks that were actually utilized, the size of those tanks was impacted by the ability to ship them to the site.  And we were able to ship those tanks on the back of transport trucks.  Now, had they been larger than what we actually used, then we would have gone into this complexity of shipping, and if we would not have been able to ship them, and then that's what the problem was, then we would have been into complicated welds and assemblies on-site to build the tanks, and so the option was discounted for that reason.

MR. BUONAGURO:  But it sounds to me that you thought about it conceptually, but there was no detailed analysis of whether the cost associated with putting in larger tanks was manageable in relation to the cost savings you'd experience by reduced piping and valve requirements.  It sounds like you sort of the -- well, it's going to be complicated and we want the smaller tanks.

MR. REINER:  I would not be able to point you to a specific analysis that quantifies that.  I'm not aware -- I'm not aware of one.  But we could certainly see if there was an analysis that was done.

MR. BUONAGURO:  Sure.  If you'd like to take an undertaking, we'd appreciate it.  So you're going to take a look at any analysis that was done with respect to the feasibility of larger tanks versus smaller tanks in terms of manufacturing and shipping and installing those tanks at the D2O facility.

MR. REINER:  Yes.

MR. BUONAGURO:  That's the undertaking.

MR. MILLAR:  It's J2.6. 
UNDERTAKING NO. J2.6:  TO CONFIRM ANY ANALYSIS THAT WAS DONE WITH RESPECT TO THE FEASIBILITY OF LARGER TANKS VERSUS SMALLER TANKS IN TERMS OF MANUFACTURING AND SHIPPING AND INSTALLING THOSE TANKS AT THE D2O FACILITY.

MR. BUONAGURO:  Thank you.  It's 12:22, and I have one area left.  It should take about -- I'm guessing about half an hour and then just a few very, very specific questions to add on to that.

Maybe what I can do is I can do the specific questions now, take us to 12:30, and then we can break and I'll finish off.  And if there is any need for in camera, we can tack that on to the end.  Does that make sense?

MS. DUFF:  That makes sense.

MR. BUONAGURO:  I have a few specific questions to ask.  First of all, maybe a good anchor for this would be tab 28 in the same book, tab 28.  Thank you.  So this is D2-02-SEC-094.  If you can scroll down to the table there.

We started with this yesterday, and this is the list of all the different business case summaries.  My understanding -- so in addition to the ones listed here, there are two others I'm interested in.  So I'll add them verbally.

There is the 2006 developmental release business case summary, which appears at D2, tab 2, schedule 10, attachment 2K.  And there is a 2011 draft developmental business case summary, which is also at Exhibit D2, tab 2, schedule 10, attachment 2L.

If you add those to this list of business case summaries, what we're looking for are the detailed calculations for the net present value calculations that were done for some of them with respect to the heavy water operations aspect of the business cases.

I can tell you, for example, that in the 2006 developmental release, we found an NPV of the preferred alternative of 4.5 million.  But the actual calculation wasn't appended to the business case summary.  In the 2011 draft developmental business case summary, there was a net present value of the preferred alternative of negative 107 million.  That calculation wasn't provided.

There was no NPV in the 2012 full release definition business case summary.  The 2012 partial release execution business case summary showed a net present value of 67,107,000 for the preferred alternative, but no calculation provided.

We believe the 2013 is simply a repetition of the 2012 calculation of 67,100,000.  But if there is a calculation, we would like it.  And 2015 has an NPV calculation of $73 million in it, and the 2018 has no calculation involved.  I think it just refers back to the 2015 release.

So we're looking for any time the company, in the context of these business case summaries, calculated the net present value of the preferred alternative.  We would like to see the detailed calculation underpinning those.  I think most of those business case summaries refer to it as an appendix, but I don't believe they were provided in any case.  Can you take that undertaking?

MR. ROSE:  Yes.  Yes, I will undertake do that.  And as you referenced, in some cases the appendix is there and in some cases it is not.  We'll make best efforts to locate what we have, and provide that information to you.

MR. BUONAGURO:  Just to be clear, I don't believe in any of those examples there is an actual calculation that shows the actual math behind it.  There are some appendixes which show some of the assumptions calculation, right, but none of them actually provide the calculation.

So we're actually looking at the -- I don't know if it was a spreadsheet.  Some of these are as old as 2006, and I don't know if Excel was around back then; I guess it was.

But a spreadsheet that shows the calculations so we can track how the different numbers factored into the final product, for example 4.5 million in the 2006 development release business case summary.

MR. MILLAR:  The undertaking is J2.7.  
UNDERTAKING NO. J2.7:  WITH REFERENCE TO D2-02-SEC-094, TO PROVIDE A SPREADSHEET CLARIFYING THE FIGURES IN THE BUSINESS CASE SUMMARIES


MR. BUONAGURO:  Thank you, and one more before the lunch break.  The reference here is tab 23 of the same exhibit book, 1.3.

In short, this interrogatory response, which is Exhibit D2-02-Staff-150, it basically asks you everything you can ask a person about the management reserve of $11.5 million, except what the money was spent on.  So if you can describe what the $11.5 million was applied towards, I guess what risk it was used to pay for I think is the way to put it.

MR. SIMPSON:  Yes, this management reserve was allocated for a cost true-up for phase 1, the CanAtom project invoicing that we were waiting for during the negotiations of phase 2.

So quite simply, that's what those funds were earmarked for, after which about 7 million or so was invoiced to us to finalize the final aspects of what we considered phase 1 of the CanAtom scope of work.  So that's the majority of which that was spent on.

MR. BUONAGURO:  I see.  So it basically plugged the gap between what you'd been billed before and what you were ultimately billed?

MR. SIMPSON:  During the negotiations of phase 2, there was one final aspect of the final costs that needed to be closed out.  CanAtom at the time didn't know exactly where that number was, so that's what those funds were earmarked for.

MR. BUONAGURO:  You used the word aspect.  That suggests to me there was something specific that happened and needed to be paid for; there was an unanticipated risk. Am I reading too much into that?

MR. SIMPSON:  Yeah.  So it was unknown or final invoicing that was starting to trickle in on CanAtom's side.  So the aspects I was alluding to there was missing or late invoicing CanAtom needed some time to dig up.

MR. BUONAGURO:  So relative to the base amount, this is a contingency to account for unrealized invoices which could be related to just about anything?

MR. SIMPSON:  That's correct.

MR. BUONAGURO:  Thank you.  Sorry?

MR. SIMPSON:  CanAtom's phase 1 work.

MR. BUONAGURO:  It wasn't some previously unidentified risk that was -- that occurred.  It's more just unbilled amounts that came forward?

MR. SIMPSON:  Correct.

MR. BUONAGURO:  Thank you.  So that's I think that's time for the lunch break.  Like I said, I have one area left which may or may not include some in-camera.  I'm hoping it doesn't need to be.  I think probably we'll end up giving undertakings on a confidential basis, but we can deal with that after the lunch break, I believe.

MS. DUFF:  We will break for lunch now and reconvene at 1:30.  Mr. Buonaguro, you'll go first and then SEC will be next to cross-examine these witnesses.  
--- Luncheon recess taken at 12:31 p.m.
--- On resuming at 1:31 p.m.

MS. DUFF:  Where we left, Mr. Buonaguro had some cross to complete, so please go ahead.

MR. BUONAGURO:  Thank you.  
Good afternoon, panel.  Okay.  I have one area to do, and -- we actually talked about some of this before, and it has to do with the revenue that OPG generates as a result of the TRF processing and, in particular, the revenue that is paid for by Bruce.  I don't think -- I know that I'm not going to disclose any confidential information.

The reason I was worried about this section is only because when you produce the forecasts of revenue from heavy water sales and processing, you produce the forecasts as confidential, and they remain confidential, so I'm not going to be directly referring to it.  But the answer -- you may in the answers want to refer to confidential information -- sorry?  I guess that was not somebody involved in the hearing.

So first of all -- and then we talked about this a little bit already, but my understanding is that the TRF provides processing services to Pickering and to Bruce and to Darlington units, correct?

MR. REINER:  Yes, that's correct.

MR. BUONAGURO:  And I think we established earlier on that with respect to the capacity for the TRF to do that before the new storage came into service, it was able to handle the Pickering and the Darlington and at least some, if not all, the Bruce requirements.

Was there a shortfall for Bruce in terms of its requirement for TRF processing services that you're now able to obviate?

MR. REINER:  Mr. Buonaguro, I don't think we have the answer to that question.  I know there are plans that get put in place that lay out over the course of the year and then a longer sort of a business plan time frame in volumes, and it does fluctuate up and down depending on TRF performance, largely, but I don't know at this point in time whether there is sort of a backlog that's been generated that now has to be processed.

MR. BUONAGURO:  Okay.  So when we talk earlier -- thank you.  When we talked earlier, we I think nailed down the impact of the new storage on the TRF in terms of its efficiency.  As you recall, we went through the fact that there was an anticipated 8 percent annual increase in efficiency of the TRF and that that 8 percent translated into approximately 110 Mgs per year of additional TRF capacity?  Do you recall that?

MR. REINER:  Yes.

MR. BUONAGURO:  And I can assume I do the math -- I didn't do the math.  It just occurred to me I could do the math, but if 110 Mgs or Mgs of capacity is 8 percent, I can extrapolate from that from what you've considered to be the 100 percent efficiency of the TRF in terms of Mgs per year to be a particular number.  I feel like I should do the math on the fly, but -- 110...

MR. REINER:  Yes, that would -- that math would lead you to what the capability of the TRF is.

MR. BUONAGURO:  I may be a little fatigued.  Can anybody do the math very quickly?  Or should I just try to do it on my own here?  Because I'm trying to get a sense of how much you're actually producing in a year.  If 110 is 8 percent, that's 100 percent divided by 8 times 100, so I think that means that the total capacity is around -- sorry, 100 percent efficiency would be around 1,375 Mgs per year?  Does that sound right?  Where 110 is 8 percent of that figure?

MR. REINER:  I know that's what the math says.  I can't definitively answer that.  I'm not 100 percent sure whether the 8 percent resulted sort of in an average of TRF production or a specific year.

MR. BUONAGURO:  So that's -- yeah, so I appreciate that, because my understanding is in any particular year 100 percent efficiency of the TRF depends on how many days of the year it's service versus out.  I'm assuming -- and I don't -- I'm not a -- I haven't dived into any evidence on the TRF in any detail, so -- but I'm assuming that there is at least some interaction with the DRP with the operation of the TRF?  Is that true?  Or is it completely independent of the DRP, there's no impact on its efficiency?

MR. REINER:  It is completely independent of the DRP.  It has no impact on --


MR. BUONAGURO:  Okay.

MR. REINER:  -- DRP efficiency or performance.

MR. BUONAGURO:  And so when we're talking about variations in efficiency, storage cap aside, which we've talked about, we're really talking about it operating 365 days a year in a year where there is no outages, versus years where there is outage related to the TRF?  Is that -- is it that simple, or is it more complicated than that?

MR. REINER:  I suspect it is a bit more complicated.  That's why I said I didn't know the basis of that mathematics.  I suspect there is an outage element that's included in there, because there is always maintenance that needs to be done, and I believe that that is factored in.

MR. BUONAGURO:  So I'm trying to figure out -- what I'd like to know is how the performance pre- and post-D2O facility compares.  So -- and what I don't know, what I don't have enough information in order to do that -- the problem -- the information deficit I have is that I don't understand or know over what period would be at normal operating cycle for the DRP, so I understand we're talking about in terms of in an annual sort of average basis you're saying that it's -- the increase is around 8 percent, but is that assuming sort of one-year, two-year, five-year cycle, which includes sort of a normal outage cycle, right, so that it repeats over time?  So -- and maybe it's the case -- the maximum capacity TRF is expressed by over a three-year cycle over five-year cycle, something like that.

Can you help me with that at all?

MR. REINER:  Yeah, and I do not know, Mr. Buonaguro, I apologize, I do not know what was used to come up with that math.  Now, there's a couple other factors, just keep in mind.  So it will be -- it will be at best a current or backwards forecast TRF performance.  It won't be a future look.  As we indicated, the tritium removal facility needs to undergo a series of extended outages to extend its life.  If, you know, OPG pursues the life extension option for the TRF, that is being explored as we speak.  So the forward look of the TRF is, the production capability is going to decline relative to what that mathematics will tell you.

MR. BUONAGURO:  Okay.  So for example, you have a -- you have in -- we have included it at tab 12, which is page 108 of compendium number 2, so K1.4.  We included the entire evidence in Exhibit G2, tab 1, schedule 1, and I'm looking in particular at Table 1, which appears at 108 of the compendium.  I'm sorry, it's the first compendium --


MR. KEIZER:  I don't mean to interject.  Just on this issue related to TRF and the future for TRF, and I guess I'd ask my friend, in terms of the fact that this other revenue -- and potentially obviously this relates to other revenue -- is a settled issue.  I'm just trying to clarify the exploration of this issue relative to the D2O project and his line of inquiry as to whether it's relevant to the issue of D2O, are we talking about exploring other revenue issues?

MR. BUONAGURO:  Sure.  So the -- one of the major components of the justification for the heavy water operations aspect of the D2O facility is its ability to generate incremental revenue through maximizing efficiency of the TRF facility, and I'm trying to understand and quantify that impact.  I understand that the other revenue component for the test period has been settled, so I'm not making -- I don't anticipate making submissions to displace that, but I am looking at the value that OPG is claiming is added to other revenue-generating capacity of TRF through the D2O facility, and the costs incurred to do that and how they're accounted for.  Is that sufficient?

MR. KEIZER:  The degree of the positive relationship, if there is one, that's what you’re trying to explore?

MR. BUONAGURO:  Yes.  Right.  


MR. KEIZER:  All right.


MR. BUONAGURO:  So again I'm looking at page 108 of Exhibit K1.3 -- I think I may have accidentally mentioned compendium 2.  I apologize.  Mine says 108.  There it is.  Thank you.  You can see this is blacked out and this is why I'm just putting the flag up that you might have some answers in confidence, but I don't think so.

If you look at this table, we have heavy water sales and processing.  The actuals are revealed.  The forecast for 2022 to 2026 is redacted.  First of all, my understanding is that's a combination of at least three different streams of revenue: it's heavy water sales, heavy water I think leasing or renting, and then processing.  Is that right?

MR. REINER:  Mr. Buonaguro, I really apologize for this.  I don't think any of us on this panel are familiar with the details of the non-energy revenues or how those rates for services are determined.  It's not something we have expertise in here on this panel.

MR. BUONAGURO:  Maybe I can ask a couple questions by way of undertaking to help me get where I am going, if that helps.

What I'd like to know is for heavy water processing only -- I'm not worried about heavy water sales because as it turns out, in your evidence you say there are no forecast heavy water sales in the test period.  So I'm not worried about that.

 I'm only interested in heavy water processing which means essentially the revenues generated by processing for Bruce.  I'm interested in the total volume -- the total volume of processing assumed in each year from 2020 to 2026 to generate that revenue from Bruce.  The incremental subcomponent of that, which you attribute to the availability of each D2O facility storage, the price for both because I assume that it's essentially a volumes times price proposition.  If there's different prices for the two, then the different prices.  I think you used the same price for both, but I don't know that for sure.

And then finally -- and I'm going to have to bring up a different MR for this.  Tab 11 of this same exhibit, tab 11 of the book, Exhibit 1.3.  You can see it says OPG recovered some capital costs of the D2O storage project from Bruce Power according to the terms of a water processing agreement.  OPG and Bruce Power established a standard rate to be paid for heavy water processing.  OPG and Bruce Power set the applicable unit rate to include provision for recovery of costs and return on capital related to the TRF, including the D2O storage project's capital costs.

And then you say the calculation of Bruce Power's share of the D2O storage project's cost reflects the allocation of the facility's storage capacity supporting heavy water management services, and two, the ratio of the quantity of heavy water processing services provided to Bruce Power during the relevant period.

The revenues that OPG receives from Bruce Power are captured in nuclear non-energy revenues, which is just that.  So I would like to see the calculations and assumptions underpinning this calculation in terms of allocating costs associated with the D2O storage project, and the entire allocation of costs as it were that underpin the revenue projections in terms of the revenue generated by selling processing services to Bruce Power.

MR. KEIZER:  Commissioner Duff, can I have a moment to consult about the undertaking request?

MS. DUFF:  Consult with who?

MR. KEIZER:  I'm going to consult with OPG for a second.

MS. DUFF:  Okay.

MR. BUONAGURO:  If I may just before you go, I just assume because there is a revenue forecast for this exact revenue stream and based on what's been said here, it's actually been done.  So in terms of effort, I think it's already been done.

MR. KEIZER:  Let me clarify that and I'll be back.

MR. BUONAGURO:  Sure, thank you.

[Pause in proceedings.]

MS. DUFF:  Mr. Keizer.

MR. KEIZER:  Thank you, Commissioners, for that indulgence. I've consulted OPG, and they have advised they are able to provide that undertaking and will provide the response to the extent that they're able, and if for some reason there are parts of it, there are components they are not able to, they will advise why and indicate the undertaking as to the nature of that circumstance.

MR. MILLAR:  So the undertaking is J2.8.  It was a lengthy set of questions, so I think folks will probably have to refer to the transcript for exactly what's being asked.  I don't know that we can conveniently put it into 10 words or less.  
UNDERTAKING NO. J2.8:  TO PROVIDE THE 2020 TO 2026 PERIOD, WHICH IS REDACTED IN THE MAIN EVIDENCE, LOOKING AT THE HEAVY WATER PROCESSING REVENUE SPECIFICALLY SPLIT OUT INTO TOTAL VOLUMES PER YEAR AND THE VOLUMES SPLIT OUT BETWEEN WHAT WOULD BE REGULAR VOLUMES AND INCREMENTAL VOLUMES ASSOCIATED WITH THE HEAVY WATER STORAGE FACILITY BEING IN OPERATION, AND THEN WITH RESPECT TO THE SEC IR, THE INFORMATION AND CALCULATIONS UNDERPINNING THE ALLOCATION OF COSTS TO THE PRICE THAT BRUCE PAYS AND THE PRICE THAT BRUCE PAYS FOR ALL OF IT.

MR. KEIZER:  Yeah, probably we would rely on Mr. Buonaguro's question leading up to the undertaking as to the nature of the undertaking and its components.

MS. DUFF:  You're on mute.

MR. BUONAGURO:  I went almost a whole day without doing that.  It's -- I can briefly summarize it.  It's for the 2020 to 2026 period, which is redacted in the main evidence.  I'm looking at the heavy water processing revenue specifically split out into total volumes per year and the volumes split out between what would be regular volumes and incremental volumes associated with the heavy water storage facility being in operation, and then with respect to the SEC IR, the information and calculations underpinning the allocation of costs to the price that Bruce pays.  I think that -- and the price that Bruce pays for all of it, so I think that summarizes it.

So with that I'm done.  Those are my questions.  Thank you very much, panel.

MS. DUFF:  Thank you, Mr. Buonaguro.  Next on the agenda hearing schedule is SEC.  It's Mr. Shepherd.

MR. SHEPHERD:  Thank you, Madam Chair, and I'm raring to go.

Can I start by putting in evidence our compendium, which was circulated this morning.

MR. MILLAR:  That's Exhibit K2.1, the SEC compendium for panel 2.  
EXHIBIT NO. K2.1:  SEC COMPENDIUM FOR PANEL 2.
Cross-Examination by Mr. Shepherd:

MR. SHEPHERD:  And I should advise that I'm also expecting to refer to K1.9, which is the auditor general report, which for whatever reason can't be included in a compendium, and Exhibit L, 2, 2, Staff 105, attachment 2, which is the June 26th, 2014 Modus Burns & McDonnell supplemental report, which I just forgot to put.

So I want to start, if you could go to page 2 of our compendium, please.  And this is something prepared by us but circulated to OPG the other day.

Just to put a nice simple summary of the business cases that we're concerned with, I'm right, am I not, witnesses -- and by the way, witnesses, I'm asking questions of whoever wants to answer.  Unless I specifically say to somebody, can you please answer this question, the questions are to the entire witness panel.

What we're talking about here, what we're discussing, is that 400-million-dollar increase from 2013 to the current -- the final number, right?

MR. REINER:  Understood.

MR. SHEPHERD:  Okay.  And we've broken it down.  The OPG costs have actually increased by more than the cost for external parties, but the external parties are still the biggest share of it, right?

MR. ROSE:  That's correct.

MR. SHEPHERD:  And one point I want to clarify, that 381.1 in March 2015, that was a Class 2 estimate, right?

MR. ROSE:  We categorize that business case as a Class 2 estimate, that is correct, 381.1 million.  That is also the amount that is included in our overall 12.8 million release quality estimate.

MR. SHEPHERD:  All right.  So -- and the reason I ask that is because, if I understand correctly, that means that a Class 2 estimate should be from minus 10 percent to plus 15 percent, which I calculate to be 343 million to 438 million.  Have I got that right?

MR. REINER:  That is what the math would tell you when you apply the AACE criteria on estimate classification, so that mathematics would be correct.

MR. SHEPHERD:  So at best you're 72 million over the top end of your Class 2 estimate, right?

MR. REINER:  Not having done the math just now, we'll just accept that as being accurate.

MR. SHEPHERD:  Okay.  You tell me if I'm wrong later.

So -- and what we're talking about here, I think, is whether the first number, the 110, is too low or whether the last number, 510, is too high.  Is that -- am I -- or some combination of both?  Is that a fair summary of what this whole discussion is about?

MR. REINER:  The 110 is definitely too low, because that is an estimate that was established at a time where engineering had not progressed to any degree to provide that kind of an estimate.  So that estimate would be too low.  The 381 million dollar estimate, we did classify that as a -- as a Class 2.  In hindsight it's probably somewhere between a Class 2 and a Class 3.  If you look at a Class 2 estimate precisely, there is a range of engineering definition that's attributable to a Class 2 estimate.  At the time that we created the estimate in our view we were within that range, but there was still a significant portion of engineering to be completed which affected the cost of construction and drove the 510 million beyond the Class 2 range.

The 510 million I would characterize as being actually below, and you'll see from the evidence it is below the total cost that was expended on this project and also below the independent estimate that Bates white provided, which indicated what a facility like this cost.

MR. SHEPHERD:  Thank you.  I was actually -- we're going to get to all those things.  I was actually trying to frame the issue because I understand that OPG is saying this is all about our old estimates being bad, and our final number is actually a good one, but I'm trying to frame the issue as how much is this 400 million caused by the early numbers being bad and how much of it is caused by the last number being bad; that is, improved.  And if I understand what you're saying, it is all about the early numbers being bad, and no part of this 400 million is the result of the 510 being too much; is that fair?

MR. REINER:  In our view, the 510 -- we believe the 510 was prudently incurred.  We believe that the total cost of the facility to construct exceeds 510, and in our view, yes, the estimates preceding the 510 did not -- did not correctly account for all of the risks and therefore didn't include the required contingencies.

MR. SHEPHERD:  Okay.  So we're agreed that the early estimates were bad, right?  They were --


MR. REINER:  Yes.  Yes, the early estimates were not reflective of the cost of this project.

MR. SHEPHERD:  And even with the -- at the time they were not good estimates, were they?

MR. ROSE:  At the time, based on the submittal that we had from Black & McDonald, there was a belief and a level scope of definition that was prepared at that time, that it was a good estimate.  We wouldn't have gone forward with the project and accepted the estimate without, without being able to believe at that time that it was a good estimate.

MR. SHEPHERD:  So then something must have happened between -- see, I thought you were saying the early estimates were bad.  And now it sounds like what you were saying is no, the early estimates were good we just learned a bunch of new stuff; is that right?

MR. ROSE:  In hindsight, looking back, now understanding the final design of the D2O facility, one could argue it was bad.  But at the time that the decisions were being made and our level of understanding at that time, the estimate was reasonable for the work that was anticipated.

MR. SHEPHERD:  Okay.  Can we also agree -- I thought I was going to get complete agreement that the early estimates were bad, so I'm a little taken aback.  But can we also agree or can we try to agree that the project was not executed or managed well by OPG?  Is that fair?

MR. REINER:  No, I would -- I would not agree with that.  Yes, there were shortcomings in the management of all of the efforts surrounding this project in particular, and this is where in the evidence and the supporting material we provided in particular, in getting cost estimates and schedules from our contractors.  

But in terms of the actual work that was done in constructing this facility, when you look at our management and our oversight of the construction of this -- beginning with the design of this facility and the construction of this facility, I would argue that OPG did a very good job.

MR. SHEPHERD:  You -- Mr. Reiner, you fired multiple people in charge of the project.  You fired the first contractor and almost fired the second contractor, and you had a final number five times your original number.  How does that, how does that convince you that you did a good job?


MR. REINER:  I wouldn't say, Mr. Shepherd, had we not fired those folks, that would have been imprudent on our part.  That was the right thing to do.  We were unable to get certainty on cost and unable to get certainty on schedule and unable to get the contractor that was -- that was awarded the contract to commit to a cost or a schedule.  So OPG made the right decision.  And that was a good -- that was a good project-management decision to make.

MR. SHEPHERD:  So it was to the extent that there were mistakes made, they were made by the contractors, not OPG?

MR. REINER:  There are many, many lessons that were learned on this project, both -- that spanned both OPG and contractor and all of those led to actions and corrective actions, both in OPG's space and with our contractors.

MR. SHEPHERD:  Yeah, that wasn't quite what I was saying.  I guess I took what you were saying to be OPG did a great job; we ran this exactly the way you should run a project, but we got let down by our contractors; they were the ones who screwed up.  Am I reading too much into what you said?

MR. REINER:  Let me -- let me maybe restate slightly.  So if looking backwards, hindsight, now that we know the exact outcomes, one might argue, well, you made this decision and you should have made that decision.  But we need to put ourselves in the shoes of what we knew at the time that decisions were made, the challenges were encountered, and the actions we took at that point in time.  


I would argue the actions were all the right actions.  They were prudent decisions and they were prudent corrective actions that were taken with the information that we knew at the time.  Hindsight, because we now know the exact outcomes, hindsight might lead you to conclude otherwise.  But we've got to stay -- I'm trying to keep us inside what did we know at the time decisions were made.


If I use the example of firing the contractor that you use, Mr. Shepherd, that was absolutely the right and proper project-management decision to make.

MR. SHEPHERD:  Okay.  I'm going to come back to all that stuff, of course, but I just want to segue into the purpose of the project.  The reason I want to do that is because we started talking about -- we everybody -- started talking about this as if it had basically two purposes, the original operational purpose and then the DRP purpose.  

But I actually think there were five purposes and you've talked about some of them this morning with Mr. Buonaguro.  The first one was -- which as far back as 2004 you had operational issues with heavy water, and so you had started a project to address that; right?

MR. REINER:  Yes, that is correct.

MR. SHEPHERD:  And that's still one of the purposes of this project?

MR. REINER:  Yes.  One of the purposes is to provide those operational --


MR. SHEPHERD:  That project was estimated to be 15 or 20 million dollars, so that's really not a big chunk of the cost of this project, right?  In 2004 you had a project which was for operational issues, and that was estimated to be 15 or 20 million dollars and that's still part of the existing project that you actually did, the D2O project; right?

MR. ROSE:  A developmental business case was prepared in 2010 for that original project at a value of $36.4 million.

MR. SHEPHERD:  In 2004 you said it was going to be 15 to 20 million dollars.


MR. ROSE:  The first business case is the one I referenced in 2006 of 36.4.  I'm not certain what was referenced before that time.

MR. SHEPHERD:  Take a look at page one-point -- 113 of our materials.  And if you go down to the bottom of that page you'll see there were, there was two options and the more expensive option, more tanks and bigger building, was 15 to 20 million dollars.  Do you see that?

MR. ROSE:  Yes, I see that.

MR. SHEPHERD:  All right.  But that was a lot, that's not the same project as this.  It's clearly quite different; right?

MR. ROSE:  Sorry, which project is not the same as this?

MR. SHEPHERD:  The original operational project is not the same as this project.  You're going to do those same things, but this is a completely different project.  Conceptually different, right?

MR. ROSE:  When you say this project are you referring to the 510-million-dollar project?

MR. SHEPHERD:  Yes.

MR. ROSE:  It's a combined project to do the things that were identified in the OM&A back in the 2006 business case I referenced, and likely this document referring to it, it included that work as well as the storage of the refurbishment heavy water.

MR. SHEPHERD:  It's correct, isn't it, that you then added the DRP use and you added that in like 2008-2009 when you realized that there was a good chance you were going to refurbish Darlington, right?

MR. ROSE:  That is correct.

MR. SHEPHERD:  Basically that's just a temporary use of this facility to dewater units while they're being refurbished?

MR. ROSE:  The purpose of the integrated D2O facility was to meet the operating performance, the operating needs for the life of the heavy water management building, the TRF that function as well as to store the heavy water required for the nuclear refurbishment project.

We also stated in our business case that beyond that, it would be storage needs or capacity for other life cycle management needs.

MR. SHEPHERD:  I'm trying to get it piece by piece to make sure I understand.  Number one, operational needs identified in 2004.  Number 2, dewatering during refurbishment, which you identified in around 2008 or so, yes?  That's the second purpose?

MR. ROSE:  That is correct.

MR. SHEPHERD:  Okay.  Then the third is once you have this, you're going to be able to use it for long-term storage of heavy water at some point as a sort of a waste management activity, yes?

MR. ROSE:  As a qualitative value in future use of the project beyond the need of the Darlington refurbishment program.

MR. SHEPHERD:  When you built it, you're conscious you're going to use it for that later, right?

MR. ROSE:  There is an option to use that later.  Not certain of the total demands or needs, but an expectation that would be potentially some use for it beyond refurbishment.

But its intent was for refurbishment and to offer and support operations of the TRF.

MR. SHEPHERD:  I'm going to come to purposes 4 and 5 in a second.  But if I understand correctly, the only estimate I've been able to find of the relative value of these is that on page 123 of our materials, you have a breakdown of the value between DRP and operational needs.  Do you see that?  The top is DRP and then you go down further, and you see the operational component, which I take it to be an estimate of somewhere around 70 percent DRP and 30 percent operational.  Is that a fair split?

MR. ROSE:  Based on this estimate at that time, yes, it is a fair split.

MR. SHEPHERD:  Not true today?

MR. ROSE:  We never -- once we combined the facility, an integrated facility, it was planned and executed and costed as one facility.  We didn't go back and we didn't break the cost down of the ventilation system into the operations component versus the refurbishment component.

MR. SHEPHERD:  Okay.  So then the fourth purpose, and you talked about this with Mr. Buonaguro, is that you could get ancillary revenues from heavy water storage and processing more than you could without the D2O, right?

MR. REINER:  That particular discussion was focused on that 400 megagrams of additional storage which was there to meet the operational needs.  In your breakdown of purposes, it would be purpose number one and by virtue of achieving purpose number one there is a higher efficiency that can be achieved in the operation of the tritium removal facility.

MR. SHEPHERD:  Can you go to page 150 of our materials?  And these are the benefits of this project.  This is in the 2015 business case, I believe.  And you'll see point 3:  improves ability to achieve incremental third party heavy water sales, assumes 50 percent probability of $3.1 million a year until 2043.  Do you see that?

MR. REINER:  I see that, and that is under the heading of benefits for operational improvements, which is that first purpose you were talking about.

MR. SHEPHERD:  Instead of ancillary revenues being a separate purpose, it's a sub purpose under operational improvements.  Okay, I'll accept that.

And then the last one is that the project could avoid or delay the refurbishment of the tritium removal facility and the heavy water management building, right?

MR. REINER:  Can I ask you to repeat that?  It could avoid or delay?

MR. SHEPHERD:  The refurbishment of the TRF and the heavy water management building.

MR. REINER:  Not, not really.  So the TRF and the heavy water management building need a life cycle plan in order to extend their operation for the post refurbishment operations of Darlington, the 30 years of operation of Darlington following refurbishment.

They are facilities that need a life cycle plan and need some investment.  The D2O storage facility can be utilized to execute a plan, and specifically a plan that would be a life extension versus build new plan.  So life extend and life extend through extended outages.

And what the -- what the D2O storage facility could accommodate in that scenario is that additional --that additional storage capability to store heavy water when the TRF is operating, and then to utilize that heavy water to meet the heavy water needs of the Ontario fleet while these extended life extension outages take place at the tritium removal facility.

So it factors into an option for extending the life of the tritium removal facility.

MR. SHEPHERD:  Take a look at that same page still up there, 150 of our materials.  Financial evaluation assumptions are assumptions used in the financial model of the project.

Item number one minimizes risk of capital cost of refurbishing TRF or building a new TRF facility assume cost of $532 million in 2012 dollars and 30 percent probability.  So can you square that assumption with what you just told me?

MR. REINER:  That bullet -- as I read that bullet, that attempts to quantify the cost associated with life extending the tritium removal facility, and is intended -- so the benefit that the storage, the additional storage, the operations improvement storage provides is the ability to pre-tritiate water in order to execute that program.

So that is the extent to which it minimizes that cost risk.

MR. SHEPHERD:  Your net present value assumption assumes a 160 million dollar value for savings, right?  So 30 percent probability of $532 million in 2012 dollars?

MR. ROSE:  Sorry, Mr. Shepherd.  Could you repeat that question?

MR. SHEPHERD:  Your net present value calculation assumes 160-million-dollar benefit of D2O as a result of the impact on the future refurbishment or replacement of the TRF.  And that's 30 percent times 532 million in 2012 dollars, correct?

MR. ROSE:  I assume that is correct.  That's what it says.  My assumption is that that's how it was included in the NPV calculations.

MR. SHEPHERD:  You're not actually going to save that $160 million anymore, are you? 

MR. ROSE:  I'm not certain what you're alluding to.

MR. SHEPHERD:  Your evidence is that you're already in the process of working on the heavy water management building refurbishment, and you've already got work being done on the TRF replacement or refurbishment, right?

MR. ROSE:  Correct.  What it's stating here is that there is a 30 percent probability that we will not need to spend $532 million.  The problem left probabilistically assessed it's 160 million.  That's how I'm reading that.  If we don't need to do it it's $532 million, based on the estimates prepared in this 2012.

MR. SHEPHERD:  Your current expectation is the debt probability is zero, or close to zero.

MR. ROSE:  I'm not certain what the current probability of us building or not building a new TRF is.  I'm not sure if you are aware, Mr. Reiner.

MR. REINER:  Our current -- the current approach that is being pursued for the TRF is not to rebuild it or to build a new one, but to undertake component replacements during extended outages and essentially extend the life of the tritium removal facility versus building a new facility or doing a top-to-bottom refurbishment over some number of years.  It is to keep the tritium removal facility operating, to take extended outages, replace critical components during those outages, then continue to operate the tritium removal facility.  We believe that's the lowest-cost option for extending its life.  That can only be executed through having the additional storage that these operational improvements provided.

MR. SHEPHERD:  The current estimate of those life extension activities, it's fair to say it's more than $532 million?

MR. REINER:  I don't have estimates for that.  I don't believe those have been developed yet.  The project is still in early definition phase, but I do not have those estimates.

MR. SHEPHERD:  Well, you just said it was the lowest-cost option, so presumably you've done some costing.

MR. REINER:  Yeah, it would be less -- so it would be less than constructing a new facility, despite virtue of some obvious things that don't really require costing.  You don't need to build a new structure, you don't need to do any excavating, you just replace systems and components versus the entire thing, so by virtue of that approach it would cost less.

MR. SHEPHERD:  And you don't know whether it's more or less than $532 million?

MR. REINER:  I do not know that.

MR. SHEPHERD:  Okay.  Thank you.  I want to -- I'm going to talk about the criticisms of how this is done first.  You've said many times throughout your evidence that this was a first-of-a-kind project.  And if you take a look at page 101 of our materials, this actually talks about -- this is one of your internal documents -- talks about why it's a first-of-a-kind project, and I want to -- I want to just -- by the way, FOAK is first-of-a-kind and FIAW is first-in-a-while, right?

MR. REINER:  That is correct.

MR. SHEPHERD:  So you have this scoring system that explains why the D2O is first-of-a-kind first-in-a-while, and it says -- the first one is you score 2 out of 3, new design, innovation, software unique to project.  I'm not sure I understand how this is innovative.

MR. SIMPSON:  I don't think that I understand the question.

MR. SHEPHERD:  Yeah, how is this project innovative -- let me [audio dropout] that heavy water storage --

--- Reporter appeals.

MR. SHEPHERD:  Heavy water storage is not new for you, right?  You've been doing it for 50 years, more than 50 years.

MR. REINER:  Mr. Shepherd, let me take a stab at that.  So what that first criteria groups together is design, innovation, software, things that might be unique to this project.  There are -- and in the sense of first-of-a-kind, it's comparing that to what other places inside OPG do we have a similar design, a similar use of systems or configuration of systems or use of software, just if I stick with those categories.

So from that perspective -- this was scored a 2 out of 3 -- the design is probably the most significant aspect.  It is a brand-new design not ever been designed before.  Software, you know, there isn't a substantial amount of software other than control systems.  The control systems are latest generation that integrate with the tritium removal facility controls.  Innovation, you know, that's somewhat of a subjective term.  You may have a definition for innovation, and may think it's not innovative.  I may have a definition for innovation, I say it is.  Just the mechanical configuration, the way it's constructed, there are innovative aspects that are applied to the design.

MR. SHEPHERD:  Didn't you -- didn't you build a storage facility for heavy water somewhere else?  I'm trying to think of where.  Pickering, maybe?

MR. REINER:  We did not build a storage facility at Pickering.  We installed storage tanks inside an existing facility at Pickering.

MR. SHEPHERD:  Okay.  So because this is a separate building it's a new design and innovative?

MR. REINER:  That is correct.  And what differentiates it from Pickering is the storage tanks make use of monitoring systems, radiological protective systems, structures that are already in place.  None of that needed to be constructed for Pickering.  All Pickering needed was tanks inside a plant that has already been designed and that provides all of those support systems.

MR. SHEPHERD:  So you already had all those support systems.  How are they new here?

MR. REINER:  Because they are different for this particular facility than they are for what is used at Pickering or for that matter what is used at Darlington.

MR. SHEPHERD:  Everything that's happening in the D2O is actually being managed by the heavy water management building, right?  The controls are actually all in there, right?

MR. REINER:  The operational control -- there are two aspects of control.  Some of it is manual.  The manual obviously takes place inside the D2O storage facility.  Some of it is automated.  The automated controls, there is a control panel, and Mr. Simpson can clarify here if I have this slightly off.  There is a control panel inside the facility, but the controls are also integrated into the tritium removal facility and heavy water management building control room.

MR. SHEPHERD:  Okay.  But they're not in the D2O.  The control system is actually run from a separate building and the D2O has sensors and things like that, and maybe automated trips, but it's not -- it doesn't have a control room in it, does it?

MR. SIMPSON:  There's a nuance there.  Yes, there is moderate control occurring in the TRF.  But there is a room at a 107 elevation, where you do have access to control as well of most of the systems, whether it be HV backup, the HVAC system -- sorry, the generation, the backup generator, as well as the other aspects of manipulation of the -- I am trying not to use acronyms -- the ventilation itself, as well as other aspects in the basement.

MR. SHEPHERD:  So the building support systems, you have a room in the D2O in which you can control the building support systems.

But the water, all the water flow stuff, that's all managed separately, right?

MR. SIMPSON:  Other than the manual water flow, you are correct.  Manually manipulating valves et cetera obviously have to occur in the D2O building.

MR. SHEPHERD:  All right.  You also -- now you don't say it's a new line of equipment devices or materials.  You give that a one; I don't know why that's not zero.  You bought off-the-shelf stuff for this, right?

MR. REINER:  Some things are not off-the-shelf, such as the tanks.  They needed to be manufactured to a specification that was provided by this project.  And some things are off-the-shelf.

MR. SHEPHERD:  Okay.  But the tanks -- good example.  The tanks were manufactured by tank manufacturers who know how to do this, right?  You tell them the specs, and they do it?

MR. REINER:  Yes, and that is what we would do with everything related to a project.  We would subcontract to people that can execute the work.  When materials get ordered, they get purchased from people who can provide those materials.

MR. SHEPHERD:  I'm going to skip down a bit to item 5, the equipment asset not maintained access for 10 to 20 years.  I don't understand that.  This is a new facility.  How can there be a rating for not maintaining or accessing the system?  There was no system.

MR. REINER:  I believe what this pertains to is there are areas in this facility that once tritiated heavy water is in the facility.  You would not send people into those areas unless there was some sort of an emergency and you needed to access those areas.

So that would largely be areas in the dike, in the seismic dike sort of below ground elevation.  That becomes an access restricted area and under normal circumstances, you would not -- you would not access that.  That's by virtue of the radiological doses, and it's a safety element.

MR. SHEPHERD:  I understand that.  But there was no seismic dike, so I'm not sure I understand why the fact you're building one is relevant.

MR. REINER:  I apologize, Mr. Shepherd.  I'm not able to make the connection that you made there.

MR. SHEPHERD:  It says the equipment or asset has not been maintained or accessed for 20 years.  You haven't had this equipment or asset in place, so it couldn't have been maintained or accessed for 20 years; it didn't exist.

MR. REINER:  That is correct and by virtue of that, it would score high.

MR. SHEPHERD:  Because it didn't exist?

MR. REINER:  So this tries to -- this tries to come up with a criteria that would have you -- that would have you look at it through the lens of a first of a kind or first in a while.  When it doesn't exist, it becomes a first of a kind.

MR. SIMPSON:  And further to that, it's kind of the equivalent of a greenfield or brownfield, meaning it's an existing asset that we are doing some sort of modification to, or we are installing a new asset.

MR. SHEPHERD:  So any new asset is a first of a kind?

MR. SIMPSON:  This is kind of an element of a risk register to make sure you trigger some thought process by going through this set up.

So in the case of whether or not that this is a first of a kind, and if this is a first of a kind with regards to  something that we do not have the equivalent equipment or asset availability for in the last decade or two, then you would have to assign that a number between zero and 3.

MR. SHEPHERD:  All right.  And the last one is the scale of activity, and you've rated it a 4 out of 3 -- which seems strange.  But it's actually -- relevant to what you were doing at the time, it's not a big scale of activity, right?  You're doing a 12.8-million-dollar project and this is 500 million, right?

MR. REINER:  Depending, Mr. Shepherd, on what your measurement scale is.  If it is dollars and you're comparing it to the Darlington refurbishment program, it is not anywhere near that scale.

With respect to a modification, this is the most complex engineering modification under the Darlington refurbishment project.  So on that scale, it scores very high.

MR. SHEPHERD:  It is the most complex thing you did in the DRP?

MR. REINER:  It is the most complex modification we are undertaking in the DRP.

MR. SHEPHERD:  Wow.  That's the first I've heard of that.  None of the reports by anybody else say that.

MR. REINER:  Just to help you understand that, the majority of the DRP doesn't involve significant engineering effort, because it is like-for-like replacement of things that have already been designed -- for example, the reconstruction of the reactor.  We are rebuilding a reactor that has already been designed.  It's a complex activity from a construction and tooling perspective, so that's another scale you could use to measure the level of activity.


But from a modification perspective, a modification to the power plant, this is the most complex modification that we are undertaking in the Darlington refurbishment program.

MR. SHEPHERD:  Let me just -- obviously, I'm going to ask you to undertake to show me where somebody else says that.  But let me back up a stage.

For the refurbishment part, you actually built a life size mock-up, didn't you?

MR. REINER:  Yes, we did.

MR. SHEPHERD:  How is that less complicated than this?

MR. REINER:  The mock-up that we constructed is essentially a replication of a Darlington reactor vault.  It's a steel structure.  It doesn't have to undergo -- it contains no radiological equipment whatsoever.  It's a fairly -- you may have toured that facility.

The objective is to simulate the spatial constraints and the reactor face characteristics that we would encounter in the Darlington refurbishment program.  From a modification perspective, which speaks to the engineering effort that goes into it, the mock-up is a very simple engineering effort relative to the -- relative to the D2O storage facility.

MR. SHEPHERD:  So I think I understand what you're saying.  You're saying the engineering in D2O ended up being more complicated than the engineering in the Unit 2 refurbishment, for example?

MR. REINER:  Yes, that is correct.

MR. SHEPHERD:  I understand that.  So this is one of the campus plan projects, which were also called F&I -- I don't remember what F&I stands for.  But it was referred to throughout many of the reports as the campus plan projects, correct?

MR. REINER:  That's correct, and F and I stood for facility and infrastructure.

MR. SHEPHERD:  Thank you.  And D2O is the largest of those projects, right?

MR. REINER:  Yes, that's correct.

MR. SHEPHERD:  So first, how does this relate to the balance of plant projects?  Mr. Rose, I think you referred to being in charge of the balance of plant projects?

MR. SIMPSON:  No, that's me, in charge the balance of plant projects.

MR. SHEPHERD:  So how does campus plan and balance of plan, how do they relate to each other?  Is one a subset of the other, or are they the same?

MR. SIMPSON:  They're two different activities.

MR. ROSE:  Just to add to that, Mr. Shepherd, that the balance of plant projects are projects that are executed within each of the four Darlington refurbishment units, the units that are being refurbished.  So while we were in a unit refurbishment, we're doing steam generator work we're doing auxiliary shutdown cooling work within the unit.  The campus plan or facility infrastructure projects are prerequisite projects that were required in advance of the refurbishing the four units.

MR. SHEPHERD:  Although the D2O didn't end up being available.

MR. ROSE:  Understood.

MR. SHEPHERD:  Now, the two other important campus plan projects were the auxiliary heating, AHS, and the operation support building, OSB, right?

MR. REINER:  They are class -- they are generally spoken to as campus projects, but they are not part of the Darlington refurbishment program, and so would have been done outside of that and executed by the projects organization for Darlington.

MR. SHEPHERD:  Well, but they were also executed by projs and mods, the same as D2O, right?

MR. REINER:  They were executed by the same organization, but again, they are not part of the Darlington refurbishment program.

MR. SHEPHERD:  And you'll agree with me that over the course of the last several years there have been a lot of criticisms of how OPG executed the campus plan projects; is that fair?

MR. REINER:  There were criticisms provided through independent reviews that were done, but those were done very purposefully, because our objective was to ensure that the project management capability inside OPG develops and matures to a level where it can undertake these large projects.

MR. SHEPHERD:  Well, okay.  So you're referring to the Modus Burns & McDonnell reviews, I think, but in addition there was an auditor general review and there was an internal audit by OPG and there was the decision of the Board in EB-2016-0152; isn't that right?

MR. REINER:  Those all exist, yes.

MR. SHEPHERD:  And it all includes criticisms of how you did the campus plan projects, right?

MR. REINER:  They include observations, and I view it different than a criticism.  I view it as observations, because they become an important input to a corrective action that we can take to correct what was found.

MR. SHEPHERD:  In one of their reports, Modus Burns & McDonnell said, you screwed this project up so badly that you're going to have a problem with prudence.  Didn't they say that?

MR. REINER:  You would have to direct me to those words in the report.

MR. SHEPHERD:  I'll come back to it later.  I want to go to page 3 of our materials, and this is an excerpt from the decision of the Board in 0152.  And I just want to start at page -- the result of this was the two other large campus plan projects, the auxiliary whatever system and the OSB, the auxiliary heating system and the OSB, you have 50 percent disallowances, right?

MR. REINER:  Mr. Shepherd, again, in this space, to the extent I don't have that decision in front of me, I just, I would just have to go by what the decision was and accept that.

MR. SHEPHERD:  You don't know what the disallowance was for the two other large projects in this same group that had all the same criticisms?

MR. REINER:  As I said, those projects are separate from the Darlington refurbishment program.  My role, my accountability, is specific to the Darlington refurbishment program.

MR. SHEPHERD:  Does anybody on the panel know anything about AHS and OSB?

MR. REINER:  We can attempt to answer questions at a general level, but we were not prepared to address questions in relation to the auxiliary heating system project or the operation support buildings project.

MR. SHEPHERD:  Okay.  I'm a little surprised, because you have three projects in 0152, you have three projects for which you were requesting that they be put into rate base, three campus plan projects, AHS, OSB, and D2O, and then you withdrew D2O, right?

MR. KEIZER:  I think, Mr. Shepherd, those were two different witness panels even at that time with respect to those issues in the proceeding for AHS and OSB, and it wasn't these witnesses that were involved.  Whoever was involved within this panel were not responsible for those projects at that time.

MR. SHEPHERD:  Mr. -- these three witnesses have the ultimate responsibility for the D2O project right now, right?

MR. KEIZER:  You can address it to them.

MR. REINER:  Mr. Shepherd, in what respect?

MR. SHEPHERD:  You're the witnesses about D2O.  You're the senior VP.  You were the sponsor of this project, right?

MR. REINER:  So I was the sponsor of this project, and I'm here to answer questions in relation to the project.  But in terms of accountabilities and organizational structures, there are other people that are not on this witness panel that now have accountability for the overall Darlington refurbishment program.

MR. SHEPHERD:  Well, what I'm trying to understand here, Mr. Reiner, is what is it that you guys -- sorry, you guys.  I shouldn't say that.  That's rude -- that the three of you are giving evidence with respect to?  I thought you were giving evidence because you were the ones who knew about the D2O project, and the cost overruns and the delays and all that stuff, you were the ones who knew about it, are you not?

MR. KEIZER:  My understanding is these are the witnesses for D2O, and they are here to speak to D2O.  The AHS and OSB projects were part of -- they were always part of and separate from the DRP in the last proceeding, and they're not -- do not fall within the scope of authority of these particular witnesses.

So asking about particulars about those two projects, these are not the parties that actually were responsible for either in the last proceeding or to the extent it wasn't even an issue, it's not an issue in this proceeding, why would they be responsible for it now?

MR. SHEPHERD:  Mr. Reiner, you were the project sponsor for D2O, correct?

MR. REINER:  I was the project sponsor for D2O, yes.

MR. SHEPHERD:  Are you giving evidence right now that you have not been made aware of the criticisms of the AHS and the OSB that also at the time applied to D2O, that you have not been made aware of that.  Is that the evidence you're giving?

MR. REINER:  The question you had asked me earlier, Mr. Shepherd, was whether I was aware of the 50 percent -- I think you refer to a 50 percent disallowance, and I had indicated, you know, I would have to look at the decision to see if that was factual.

With respect to this question that you're now asking, the observations and recommendations that were provided by the oversight entities, yes, I'm fully aware of those.

MR. SHEPHERD:  And so you're fully aware of the criticisms that the OEB levied against the campus plan projects; is that right?

MR. REINER:  Again, I am aware, but if there are specific things that you would like me to speak to, you'll need to point me to the appropriate place.

MR. SHEPHERD:  Good, thank you.  I want to then go -- if I can find my notes, I want to then go to page 10 of our materials.

This is talking about the AHS and the Board says -- and I'm reading here from the first full paragraph:

"OPG submitted that the majority of the variances relate to initial estimation concerns and scope additions, and that the OEB should accept the OPG proposal as filed.  Had the work been properly estimated and the full scope of work been known initially, OPG submitted that the original cost would be close to the current cost."


I'm correct am I not, Mr. Reiner, that's exactly what you're saying about D2O?

MR. REINER:  Relative to those initial estimates on D2O, we are saying yes, those initial estimates were not reflective of the scope of work in the design of those facilities, because that information was not known at the time those estimates were provided.

MR. SHEPHERD:  And you're also saying that if the full scope of the work had been known initially, OPG submits that the original cost would be close to the current cost.  You're saying that, too, aren't you?

MR. REINER:  Yes, we are saying that, and I believe Modus in their report also indicated something similar.

MR. SHEPHERD:  Do you want to take me to that?

MR. REINER:  I can, yes.

MR. SHEPHERD:  This is the supplemental report, right?  I believe you're looking for -- the quote you want is on page 17 of that report.  The reference is Staff 105, attachment 2, page 18 of 208.

MR. REINER:  If you go to the bottom of page 16 in that report, in the last paragraph.

MR. SHEPHERD:  Okay.  And what is it you're bringing to our attention?

MR. REINER:  If you look at that first paragraph, Modus identifies that it's important to note that we believe that the majority of the cost increases with D2O storage and AHS are due to maturation of these projects scope definitions, scope management, unforeseen subsurface conditions, or flawed estimates.

In other words, the increased budget are simply reflective of the true project costs had they been estimated properly at the outset.

MR. SHEPHERD:  So they're saying that your old estimates are bad, but your new estimates are fair, they're fair value, right?

MR. REINER:  They're saying that the increases are a reflection of the -- of the scope as it is being developed and now known.

MR. SHEPHERD:  Okay.  Can you scroll up a little bit please?  Stop.

What was the forecast then?  It looks to me the forecast they're talking about as being reasonable is 276 million, isn't that right?

MR. REINER:  276 million, but they would still be putting an estimate classification against it of probably at this point -- you know, I don't know if they refer to it anywhere in this report, but it would probably be a Class 4 or Class 5 estimate still.

MR. SHEPHERD:  Class 3 is what they said in their report.

MR. REINER:  Class 3?  Okay.

MR. SHEPHERD:  So they're saying, you know, you went way over budget, but 276 million is a reasonable price.  And how much did you spend?  510?

MR. REINER:  I don't think that they are saying that 276 is a reasonable price.  Modus was never engaged in doing their own estimates of projects and coming up with reasonable prices.

MR. SHEPHERD:  You're citing them as saying that your costs were reasonable.

MR. REINER:  Said that the cost growth is a reflection of the true cost of the project by virtue of the maturity of the scope as it was being developed throughout this time period.

MR. SHEPHERD:  Can you go back to page 10 of our materials, please?  If you look at the third full paragraph starting, "The OEB does not accept OPG's position.  The OEB says the current cost is not the same as the prudently incurred cost."


Now they're referring to AHS, but it’s the same thing here, right, exactly the same?

MR. KEIZER:  This is argument, Mr. Shepherd.  You put a factual basis to the witness with respect to the Modus report and also their position.  Now to put to them the OEB position to argue the OEB position with the witness I don't think is appropriate.

MR. SHEPHERD:  It sounds like you're saying, Mr. Keizer, that I can't put the conclusions of the Board on AHS to the witnesses, and ask whether the same conclusions are reasonable for D2O.

MR. KEIZER:  You can put a factual circumstance before the witnesses and ask them to respond to it.  I don't think it's appropriate for you to say this is what the Board decided and this is your position, because effectively you should be arguing that at the time of making submissions, not with respect to the factual inquiry of the witness.

MR. SHEPHERD:  Okay.  My understanding is that I have an obligation as a cross-examiner to put propositions to the witnesses and give OPG a chance to respond to them under oath.

So that's what I'm trying to do.  It appears to me that D2O and AHS are on all fours with each other, and I'm trying to give your witnesses an opportunity to demonstrate how that's not true.  Because if they can't demonstrate it's not true, then you could understand why the Board in this case might say we should make the same decision, a 50 percent disallowance.


 MR. KEIZER:  I think you can put to them the factual circumstances of AHS and the factual circumstances of D2O.  But I don't think it's appropriate for you to put a position you would normally take in argument to them as a factual proposition.

MR. SHEPHERD:  Madam Chair, I believe I'm allowed to quote the Board's decision, the Board's critique of other projects -- of another similar project, and ask the witnesses whether the same situation is the case with this project.

MR. KEIZER:  My position, Madam Chair, is that there is a right to put a factual circumstance to them and address that factual circumstances, but not to say whether this is what the Board said and so should they say the same thing in this position.

MS. DUFF:  My concern is the factual circumstance of AHS.  Apparently these witnesses are not prepared to speak to AHS.

MR. SHEPHERD:  I'm not asking about the factual circumstance of AHS.

MS. DUFF:  I'm going to suggest we break, and this panel caucus about this.  It’s probably an appropriate time to break anyhow.  We've been going for a little over an hour and a half.  Why don't we take a 15-minute break.

Mr. Shepherd, I hope -- we've already had your cross-examination interrupted.

MR. SHEPHERD:  No, that's good.

MS. DUFF:  Fair enough.  Why don't we take our 15-minute break and we will be back at -- let's give us a little bit of extra time, so 3:25.
--- Recess taken at 3:08 p.m.

--- On resuming at 3:27 p.m.

MS. DUFF:  The panel has conferred, and there's a few things that I just wanted to state.  First, Mr. Shepherd is completely justified in putting it to the witness if he's got a proposition that he plans to put in submission, so if he is going to make a comparison in drawing reference to the decision, that's fair.  

The issue about, you know, factual circumstances versus, you know, a comparison, a general comparison of the two projects, this panel definitely wasn't on the panel of EB-2016.  I was on the panel of EB-2013, and I can remember references being made.

So if this witness panel can help this Board understand the similarities, the circumstances, differences, that would be helpful.  So Mr. Shepherd, if you want to please proceed on that basis.

MR. SHEPHERD:  Thank you, Madam Chair.  I'm on page 10 of our materials.  And that doesn't, by the way, mean that it's going to take 10 minutes to go through each page, as much as I know everybody loves to talk about D2O.

In the middle of this page you'll see the OEB says:

"The OEB does not accept OPG's position.  The current cost is not the same as the prudently incurred cost."

And I want to ask you -- and perhaps, Mr. Reiner, it's true, isn't it, that actual cost and prudently incurred costs are not necessarily the same?

MR. REINER:  Yes, I would agree with that, Mr. Shepherd.

MR. SHEPHERD:  It's also true, isn't it, if you look at the next sentence, that with respect to D2O, this critique here, the next sentence, about whether the best alternative is selected, that critique is about AHS, but it's true, isn't it, that at least arguably the same critique could be levied against D2O; that is, if it's not obvious whether the best alternative was selected or whether costs for the alternative selection -- selected were contained; is that fair?

MR. REINER:  I think in this case, given the studies that we've provided, the analysis that have been done around alternatives, I believe we can say in this case that the best alternative was selected.

So I would differ in that respect, and I would also differ in respect of cost in this particular case, because we're not seeking to recover -- we're seeking to recover $510 million.  It was $77 million more expended on this project, and we were able to, through commercial negotiation with the contractor, put a price cap on to this project, so it differs -- the cost side of the picture differs from that perspective, and we've also got in this case, which I don't believe were available for AHS or OSB, an independent third-party estimate that goes about determining what would a facility like this cost to construct.  We have got that data point, which makes this different than AHS and the OSB.

MR. SHEPHERD:  You got 77 million from CanAtom, right?

MR. REINER:  No, CanAtom spent 77 million more than what the price cap was.  The price cap about a 50-million-dollar reduction from the estimate that was provided during the negotiations, so in effect we got significantly more than the cost exceedance that CanAtom incurred.

MR. SHEPHERD:  Are you telling the Board that you actually spent $637 million on this project but you got 127 back from CanAtom?

MR. REINER:  So the price cap -- what I'm saying is --


MR. SHEPHERD:  Sorry, let me just stop you.  It was a simple question.  It's a yes or no answer.  Is that what you're saying, yes or no?

MR. REINER:  Can you repeat what I'm saying yes or no to?

MR. SHEPHERD:  Are you saying that the actual cost of this was $637 million, but CanAtom had to eat 127 million of it, which is why it only cost 510?  Is that what you're saying, yes or no?

MR. REINER:  No.

MR. SHEPHERD:  Okay.  Then please explain what you're saying.

MR. REINER:  So to my knowledge, based on the information we have from CanAtom, the cost of the project 

-- CanAtom's cost of the project was $77 million higher than the price cap that we negotiated.  That price cap is part of the 510.

MR. SHEPHERD:  Okay.  So you're saying it cost 587 million to build -- 510?

MR. REINER:  Based on the $77 million that we have, it cost at least 577 -- $587 million.  There were also -- at the time of the termination of Black & McDonald, there were also settlements reached at discounted invoices, and took back performance fees, which were already built into that 510-million-dollar number.

MR. SHEPHERD:  Do you have an idea of how much other work CanAtom or the two parties to CanAtom joint venture do for OPG?  They're involved in the DRP, right?

MR. REINER:  They are involved in the DRP.  They are executing -- the major scope of work that they are executing is the retube and feeder replacement project, which is the lion's share of the DRP execution, the unit execution work, and they also did turbine generator work on Unit 2 and on Unit 3.

MR. SHEPHERD:  And they also do other work for OPG on a regular basis, right?

MR. REINER:  They are signed on to the extended services, Master Services Agreement.  They are a contractor that bids on projects through that agreement when OPG seeks bids for projects.

MR. SHEPHERD:  Is it fair to say that they do billions of dollars of work for OPG over the last, let's say five years?  Is that a -- is it reasonable say more than a billion dollars?

MR. REINER:  Yes.

MR. SHEPHERD:  All right.  Similarly with Black & Mac, right?  They do other work for you too, right?

MR. REINER:  Yes, they do.

MR. SHEPHERD:  And is it fair to say that in the last five years they have got more than a billion dollars from OPG?

MR. REINER:  No, they would not have --


MR. SHEPHERD:  [Audio dropout]

MR. REINER:  Black & Mac -- and I'm guessing here.  I don't have the facts, but in the last couple of years it would be -- and please take this as just a guess -- it would be $100 million, but I don't have a basis, but they're -- the amount of work they do is significantly less.

MR. SHEPHERD:  Good.  All right.  So I want to talk about the quote -- the Board quotes favourably from the Modus report.  This is not the one that you brought me to, but the other one -- that says:

"P&M" -- that's projs and mods, right? -- "chose the low bidder, even though the other contractors' qualifications and project approach were viewed more favourably."

So they are referring to AHS there, the Board is, but that's also true, isn't it, of D2O?

MR. REINER:  The -- so the characterization of Modus, I don't know whether they characterize the selection of Black & McDonald that way.  I would have to look and see what their report says.  But if -- are you getting at why was Black & McDonald selected?

MR. SHEPHERD:  I'm not asking why it happened.  I'm saying is it true, as it was with AHS, is it true that OPG chose the low bidder, even though the other contractor showed better qualifications and project approach?  This is also in the auditor general's report and everywhere else, too.  It's not like it's news.

MR. REINER:  OPG chose -- OPG had a criteria as part of the selection of the contractor.  The criteria had several elements in it.  OPG chose the one that scored the highest in that criteria, which was Black & McDonald.  That's how OPG made its decision to select the contractor.

MR. SHEPHERD:  So the problem was not that you made a bad selection, but that you had a bad selection criteria.  You had 50 percent of your selection criteria where price in a project that was a cost pass-through project, right?

MR. REINER:  50 percent of the criteria was related to price, and 50 percent was related to technical aspects.  At the time that Black & McDonald was selected, the complexity of the project, as we know it today, was not known.  We were dealing, from an engineering perspective, a far less informed understanding because engineering had not yet been progressed, and it was reasonable to weight the technical aspects equally with costs.

So developing a criteria that balanced them and gave them equal rating was reasonable at the time.

MR. SHEPHERD:  So you jumped the gun.  You selected your contractor before you actually knew what you were doing?

MR. REINER:  You always need to select a contractor in order to commence work.  Part of the work is to do the engineering and design.  So the contractor selection is not jumping the gun.

It's a necessary -- it's a necessary early step as soon as the requirements are known; that is the next step.

MR. SHEPHERD:  Since you don't know what they're going to be doing, how is price relevant at all?  Surely it's only who can do the best job since you're relying on them, isn't it?

MR. REINER:  I don't agree with that.  If you -- that would only be true if price is pure commodity and it's indifferent, right?  Price is only made up of nuts and bolts, and you know what those nuts and bolts cost, and there is an element of that in the project.

But price also includes management of the project, the overall effort to oversee it.  There's many aspects associated with it.  The numbers of people, the efficiency in how the work gets executed.  It's not just -- it's not all that black and white.

MR. SHEPHERD:  When you looked at the bids -- and I don't mean you personally, I mean OPG looked at the bids, you scored 29 for quality for Black & Mac and 47 for -- what is it?  ES Fox?

MR. REINER:  ES Fox.

MR. SHEPHERD:  So why on earth would you chose the 29 over the 47?  I don't get that.

MR. REINER:  Again, the selection was made based on total score.  Both contractors, Black & McDonald and ES Fox were qualified to do the work.  Both were doing work for OPG.  Both had projects that they executed very successfully.  Both had projects where they struggled.  So there isn't -- there isn't one or the other that rises to the top that you count.

MR. SHEPHERD:  Can you go to the bottom of that paragraph there?  It says:  
"In response to cross-examination by SEC, OPG agreed that poor baseline information can lead to cost increases and schedule delays."


And you would agree that's true, right?  Poor baseline information can lead to cost increases and schedule delays.  Isn't that right?

MR. REINER:  Poor baseline information leads you to erroneous conclusions about cost or schedule.  It would result in cost increases only to the extent that that cost wasn't known.

It was always there, the cost.  The cost of execution is the cost of execution, and that doesn't increase.  That's dictated by what you are constructing.  Without having a properly developed baseline that's informed by exactly what it is that you're building, you really don't have an ability to accurately measure performance.

MR. SHEPHERD:  I want you to go to page 160 of our materials.  I'll come back to this in a second.  This is your evidence at the technical conference, Mr. Reiner.

If you look at the bottom of page 160, you're talking about baseline cost estimates, and it says at the bottom of the page that you need good baseline estimates to compare to.  And at the top of the next page, you say:  
"Intuitively, we know it increased costs."  
You're talking about D2O, right?  
"We know it increased cost because it added time, and time means more effort and more cost."


So you can't estimate it, but you know it increases cost, right?

MR. REINER:  Without the properly developed baseline, there is a risk the cost is going to be higher, absolutely.  It doesn't make a project more expensive.  The improper baseline just doesn't reflect the true cost or the true time.

MR. SHEPHERD:  That's different than what the Board says in its previous decision, where it says:  
"OPG agreed that poor baseline information can lead to cost increases or schedule delays."


And I took you to be saying no, you don't agree with that, and I'm not sure I understand why.  It seems obvious.

MR. REINER:  What I'm getting at, Mr. Shepherd -- I'll try one more time.  If we were to use hindsight as the example here, the cost of the facility was $510 million to OPG and took eight years to construct.

That was the cost from the outset.  That cost didn't change by virtue of not having proper baselines.  What changed is the ability to accurately forecast what the final cost is going to be, and the ability to accurately forecast when the project will be completed.

So if you were to look at it from the perspective of did it cost more than what you forecasted or did it take longer to execute?  Then yes, it cost more and it took longer to execute.  And that's why it's so important to get the project developed to a state where an accurate estimate can be put together to eliminate that risk of timelines not being met and cost forecasts being exceeded.

MR. SHEPHERD:  You're coming back to what we were talking about earlier, which is that from your point of view, the sole reason for the 400-million-dollar increase in cost, a five times increase in cost, the sole reason is the preliminary estimates, the first estimates were wrong.

None of it was poor execution.  Is that what you're saying?

MR. REINER:  Yes, I am saying that the 510 million that we are seeking to recover were prudently incurred costs.  The actual costs of the facility exceeded $510 million, and the growth from 110 million to 510 was a reflection of not understanding the -- not having engineering completed at the point that initial estimate was developed, and not fully understanding the complexities of construction, in addition to the engineering not being completed.

MR. SHEPHERD:  I wonder if you can go back to our compendium at page 11.  So if you -- so actually, go to the bottom of the previous page.  The Board says:

"The OEB has considered the submissions of the party, as well as the supplemental report prepared by Modus."

Now, that's the report -- the June 26th, 2014 report that you took me to, Mr. Reiner.  And this is what the Board concludes -- says:

"That report comments on the D2O and the HS projects and states that the causes of cost overruns root from mistakes made by management."

Do you agree with that statement?

It's the next page you should be looking at, top of the next page.  There you go.  Mr. Reiner, are you frozen or --


MR. REINER:  Mr. Shepherd, just give me a second.  I'm catching up with you on the reading here.

MR. SHEPHERD:  Okay.

MR. REINER:  And you were asking me if I agree with that statement or that paragraph?

MR. SHEPHERD:  No, I'm asking if you agree with the statement -- I'm going to go step-by-step -- the causes of cost overruns root from mistakes made by management.  Is that true with respect to D2O?

MR. REINER:  They were the result of management not having sufficient information to put a precise estimate together and not having sufficient information to determine what the appropriate amount of contingency is.  That's -- that is what -- that is what is underneath the early estimates of the D2O project.

MR. SHEPHERD:  Well, then the Board's conclusion -- the Board goes on to say -- to quote Modus as saying that many of the cost variances were scope-based, but the Board's conclusion that there were two considerations, mismanagement and increased scope, you don't agree with that with respect to D2O, do you?

MR. REINER:  I don't agree to that with respect to D2O on the basis of two things, one, the independent estimate that we undertook for purposes of this hearing.  That was not undertaken for AHS or OSB, so there was no comparator, and the fact that the project cost significantly more than OPG is seeking to recover, which was not the case in AHS and OSB.

MR. SHEPHERD:  All right.  I wonder if you would go to page 23 of our materials.  I was going to ask you why the Board's conclusion on AHS shouldn't be applied to D2O, but I think your answer has already told us what you think.

So I'm going to go on to the Black & Mac letter, which is at page 23 of our materials.  Now, Black & Mac, you purported to terminate them for cause in 2014, right?

MR. REINER:  Yes, that's correct.

MR. SHEPHERD:  And the cause being primarily that they wouldn't give you baselines and schedules, right?

MR. REINER:  Yes, primarily related to an inability to get Black & McDonald to give us a good indication on what it is going to take to execute the project in terms of cost, how long it's going to take, and not -- also not willing to stand behind any estimate.

MR. SHEPHERD:  Okay.  And so this letter is sent by Black & Mac to you in the context of a dispute, so we have to take it as sort of telling their side, right?  Is that fair?  It's not an objective, independent analysis of the situation.

MR. REINER:  Yes, that's fair.

MR. SHEPHERD:  All right.  And so on that page they quote back to you at the bottom, the supplemental report of -- bottom of the first page -- the supplemental report of Modus Burns & McDonnell, which is -- you quoted earlier, right?  Really, it just -- it ended up being a fair result, right?

MR. REINER:  That's what they are quoting here, the same -- the same thing that I showed you in the Modus report, yes.

MR. SHEPHERD:  Okay.  So then they go to the next page, and they say, well, here's the reasons why we spent a lot more money.  Number one, there was contaminated soil and water, and you told us to pretend there was no tritium.  So that criticism is accurate, right?

MR. REINER:  We did not tell them there was no tritium.  We told them not to factor that into their pricing proposal, because we did not want the two contractors to underestimate or ignore the fact that tritiated soil needed to be dealt with.  It was a common cost item and a common cost that needed to be dealt with regardless of who executed it, and we did not want that to factor into their bids.

MR. SHEPHERD:  So the 510 million includes the costs of the tritiated soil, right?

MR. REINER:  The 510 million includes all costs, yes.

MR. SHEPHERD:  All right.  But 110 doesn't include that cost.

MR. REINER:  The 110 included a contingency for removal of soil, so what we did is we asked the vendors not to include it in their base estimate, because they had no basis to, and we carried a contingency for it.

MR. SHEPHERD:  Okay.  And so the eventual cost was 14 million.  What was the contingency?

MR. REINER:  I believe, subject to check -- I believe the contingency was $5 million -- I'll have to check that, but I think that is what it was.

MR. SHEPHERD:  So the result is, of your 400-million-dollar increase, 9 million was the result of the soil having tritium in it?  Right?

MR. REINER:  On the basis that 5 million is what was included in the 110-million-dollar estimate.

MR. SHEPHERD:  Okay.  And I'm not going through all of these, but I wanted to look at a couple of them.  Item C says your engineering department couldn't get their act together to give us answers fast enough.  That's not our fault.  Isn't that what it's saying?  More nicely than I just said it, but basically?

MR. REINER:  Paraphrasing -- and I'll take you back to what you said on the outset, Mr. Shepherd.  This is their 

-- this is their position.  If you asked our engineering department, they would give you a different conclusion.

MR. SHEPHERD:  All right.  But they did say that they had a problem with your engineering department, right?  In fact, they talk about it later in this letter too.

MR. REINER:  Yes, and it's -- and it isn't -- I wouldn't characterize it necessarily as a problem.  The design authority for this project, the engineering design authority rests with OPG.  Ultimately the design authority has to approve whatever gets designed for this facility.  So there is a process that we go through in order to do the validation and get that sign off.

One of the learnings coming out of this particular item is there were opportunities to streamline that, which we did undertake, and that essentially led to a far more collaborative engineering effort.  And that was already undertaken when Black & McDonald and their engineering partner, RCMT, were still doing the engineering.  So they're going back in history on something that was already improved.

MR. SHEPHERD:  It talks about unknown soil and water conditions.  But you actually knew about the soil and water conditions, right?  None of it was a surprise, as you talked about with Mr. Buonaguro this morning.

MR. REINER:  There were geotechnical studies done that identified that dewatering was going to be required below two metres, I believe, below excavation; that was known.  The extent to which the dewatering was needed to be done was not known.

So what was known was the level of the ground water.  What was not known, and could not have been known until excavation was undertaken, is the amount of water that came into the excavation, the volume of water that needed to be dealt with.

MR. SHEPHERD:  Mr. Reiner, the Trow Associates report said, I believe -- and we can find it if you like, but I don't want to take too much time -- said that the water table was two metres, right?

Everything below that was below the water table and they said that when they did the boreholes, the boreholes filled up immediately with water.  Isn't that what they said in their first report?

MR. REINER:  Yes.  As I said, we knew what the level of the water was.  We did not know the extent to which it would actually enter into the excavation, because measures were taken through the caisson wall to prevent water ingress, and complexities associated with anchoring that wall resulted in penetrations of water that were not known would occur.  And also water coming in from under the bedrock at one point in time that required some reconstruction of a mud slab.  It was not known that event would occur.

MR. SHEPHERD:  I want to go to number E.  They say, well, your TRF stakeholders ask for a whole lot of additional piping and valve complexities and office facilities and stuff like that, and that costs money.  Is that true?

MR. REINER:  That additional scope cost money.  That is true.

MR. SHEPHERD:  And that was the TRF people who asked for that, right?

MR. REINER:  It is -- it is OPG essentially.  OPG would have relied upon the folks that are familiar and operate the heavy water management building and tritium removal facility.  We would have relied on that input, and so those requirements came from that group, yes.

MR. SHEPHERD:  On the next page, page 25, they talk about the main reason for all of this, which was failure of OPG to manage its internal stakeholders.  Is that a fair criticism?

Before you answer, Modus says the same thing and the auditor general says the same thing, that there was a problem with projs and mods, that they didn't know how to do a project like this.  It was way bigger and a different type of project they were used to, and they didn't know how to management their internal stakeholders.  Is that a fair criticism?

MR. REINER:  I would say this was the largest project that the projects and modifications organization had undertaken.  With that, it brought complexities that were unfamiliar to the organization.  I wouldn't necessarily agree entirely with a criticism around management of internal stakeholders.

I would also say, Mr. Shepherd, in looking at this list -- and I think it's important to understand -- Black & McDonald was not terminated because it cost more than $110 million.  What this list identifies is here's all reasons why it cost more.

We wanted to know what is it going to cost and how long is it going to take, and that is the thing that  resulted in the termination because we could not get Black & McDonald to that point.

MR. SHEPHERD:  Mr. Reiner, I'm sorry, I may have misled you be unintentionally.  This line of questioning has nothing do with the termination of Black & Mac.  I don't know about Black & Mac and if you terminated them, good for them.

This is about their criticisms of how you ran the project, because they're just one voice of many that's criticizing you.  And they do know what they're talking about, right?

MR. REINER:  No, I would say -- and I'll take you back to what you said at the opening.  This is Black & McDonald's response to a termination notice.  So we can't disconnect it.

This is not the same type of -- I'll call it recommendation versus criticism that entities like Modus would provide or internal audit organizations would provide.

They look for gaps and provide observations, so that those gaps can be closed.  This is laying out a defensive posture in response to a termination.

MR. SHEPHERD:  Fair point.  Let me go down that page to item C, and you sort of alluded to this and you see a whole discussion in the Modus report, which we'll get to.   But the progs and mods group had never done anything this big, right?

MR. REINER:  This was the largest project that they had undertaken up to that point in time, yes.

MR. SHEPHERD:  If I understand the various reports correctly, what prods and mods -- whatever they're called.  I like progs and mods, so let's go with that.

Their normal job was routine projects each year.  They might have a dozen or two dozen routine projects each year.  A garage needs a new roof, so they have to manage that, right?

MR. REINER:  Yes, they're typically -- I don't want to over simplify it, because there are some complex projects.  But typically it is of the nature of modifications that would not be anywhere near the scale of what this facility constituted, and largely geared towards the operation of -- the safe and reliable operation of the power plant.

MR. SHEPHERD:  And it's true, Mr. Reiner, that normally progs and mods does projects that are relatively routine.  I'm not saying that there is nothing new in them, but they are things that they have either done before or they can find out how do them fairly easily, right?

MR. REINER:  Not necessarily.  If you were to look at the projects -- if we take AHS as an example, we were looking at that one earlier --


MR. SHEPHERD:  I'm sorry.  The reason I want to stop you is because I'm not talking about what they did with the campus plan projects.  I understand they were assigned the campus plan projects, and that was different.

But their normal job prior to that was not projects like that.  Isn't that true?

MR. REINER:  They would also do projects, overhauling of smaller facilities, not the same size as was introduced with the DRP, with the Darlington refurbishment project.  But I wouldn't characterize them as routine things.

Very often, it might be the first time a project of that nature had been undertaken by OPG.  So it isn't just small routine simple work.

MR. SHEPHERD:  All three of the witnesses have actually managed projects themselves, right?  All three of you have?

MR. REINER:  That's correct.

MR. SHEPHERD:  If I understand correctly, when you're doing smaller projects, a number of smaller projects, often what you'll do is you'll identify this is what has to be done, let's do a preliminary estimate -- maybe call a contractor and find out what they think it's going to cost -- and let's say it's a million dollars, and let's go, let's start working on it, get the contractor in, and start the engineering and go.  And we'll figure it out later, because we're not going to -- we have a pretty good idea how much it's going to cost.  Most projects are like that, right?

MR. ROSE:  I would say in our environment it's not as unstructured as you're currently making it sound, Mr. Shepherd.  We -- even in small projects -- I'll take a 20-million-dollar project.  We would still go through an initial business case through development, we would have a charter, we'd have a conceptual understanding of what's going on.  There would be a budget you would go through and  you would, you know -- project management use this term called progressive elaboration.  Over the time you understand what the problem is, you understand what the options are to resolve this, you start to cost and estimate those out, you do engineering, you do planning, you progress to the next business case, you get an updated estimate, and you move forward.

MR. SHEPHERD:  The reason I ask that is because it's my understanding that when you're doing big and particularly unique projects, one of the differences in your approach is that you do a lot more planning up-front and you do a lot more engineering and design up-front, so that you have a much clearer picture of what it is that you're trying to achieve and how you're going to achieve it; is that fair?

MR. REINER:  Mr. Shepherd, I'll take a first stab and I'll ask Mr. Rose just to chime in.  So the -- as Mr. Rose had indicated, there isn't a simplification that occurs with smaller projects.  The steps are largely the same.  We have developed what we call a stage-gated process that results in the types of products and documents that Mr. Rose talked about being developed through the development of the project.  With a small project you can get through some of the early planning stages relatively quickly if it is a simple project.  You know, if you're installing an off-the-shelf piece of equipment in a building somewhere, it doesn't necessarily take a lot of effort to plan.

With a larger project it takes more effort, but the steps are still the same steps, because if you're not rigorous even with the small projects, you run a risk of too much cost-padding entering into the project.  Because the dollars are small, it's easy to overestimate and then just carry more contingency than ought to be carried, and so really, the rigour that we're trying to introduce, small projects and large projects, there's always an up-front planning effort that takes place, but it doesn't necessarily need to constitute all of the analysis and risk analysis, et cetera, that you would undertake for something as complex as the D2O storage project.  You might not do some of that analysis, and so you would get through the steps more quickly.

MR. ROSE:  Just to add on to this, you know, obviously you have the campus plan projects, the lessons learned from this, and you'll know in the auditor report in your -- that, you know, we have implemented, as Mr. Reiner indicated, that's stage-gate process, and, you know, one of the things we did is to add a scalability factor to it, so a smaller project, less complex project, you'd still need to do a risk register, but it would be very short.  What are the risks, document those.  With a larger, more complex project, you might do a probabilistic risk assessment, so in all cases you're doing a risk, you're asking yourselves, what are my risks, but the level of depth and analysis that you do will change from a higher, less complex to small -- sorry, smaller, less complex project to a higher, more complex project.

MR. SHEPHERD:  D2O did not use a stage-gate process, did it?

MR. ROSE:  D2O used our business case process, which was in essence very similar to the stage-gate process.  The change that ultimately we made is that the BCS became the reason to plan.  What we wanted to do was shift the culture to project management.  You plan and you document it in the BCS.  So it's just a different perspective on it, right?  You -- as project management you go through planning, you summarize that in the BCS.  Our stage-gate process, if you looked at it today, intersects with the development business case, the definition phase business case, the full release business case, today as it did at the time of D2O.

MR. SHEPHERD:  Wasn't one of the criticisms both of Modus and in the internal audit, and I think maybe in the auditor general as well, that because you didn't use the stage-gated process you -- basically projs and mods didn't think about the cost increases enough and the risks enough until they had to do a BCS.  Isn't that one of the criticisms that we see throughout these --


MR. ROSE:  Well, I think that I -- I think the stage-gate process sets up a set of requirements prior to getting to that BCS, so for example, there is an expectation in the gated process that if your project is over a certain dollar threshold that you will get an independent estimate done by the estimating department, and that becomes an input into your business case, so gets back to my point of, the stage gate is emphasizing more planning in front to meet the business cases, and that is the -- you know, that is a good summary of the lessons learned that the OPG and specifically the projects and modifications organization have put in place in response to those audits, Modus, the lessons learned, et cetera.

MR. SHEPHERD:  If you take a look at the page in front of you, what is -- in item D, what is the engineering change control process?

MR. REINER:  That is, any modification that is made, an engineering modification, or it's not just an engineering modification, any modification to the plant that requires an engineering effort, and they all do, follows a process, and it is that engineering change control process.  That is a very fundamental and required process in a nuclear power plant, in particular when you're dealing with radiological hazards, because it's very important for the people that operate plant, maintain plant, provide engineering support, to know precisely what the equipment is that they're working on, how it's been designed, how it is configured, what its status is, and the engineering change control process ensures that before any modification gets placed in-service all of those types of requirements, the documentation, there may be training, that sort of thing that comes off of it, are all put in place prior to a modification going in-service.

MR. SHEPHERD:  Black & Mac says that it's not designed for new construction, like a brownfield construction site; is that fair?

MR. REINER:  No, that is not fair.

MR. SHEPHERD:  Just incorrect there?

MR. REINER:  They are incorrect, because -- again, I come back to, this is a response to a termination letter.  It is not an assessment.  The engineering change control process is a risk-graded process.  For simple engineering changes, it's very simple to execute.  For complex changes like the D2O storage project, it is a rigorous process, and none of us would want any less.

MR. ROSE:  Its whole purpose is to -- is we're making changes to a nuclear plant, so safety, making sure it's done in safe manners, with a full assessment of any impacts is done, and the engineering and change control process, make sure that that occurs, so it's critical for us in doing products inside a nuclear protected area that the engineering change control process is adhered to.

MR. SHEPHERD:  This is not the first time Black & Mac worked on a nuclear facility, right?

MR. REINER:  No, it is not.

MR. SHEPHERD:  Thank you.  Go down to number F, please.  What they say is sort of a two-parter.  They say, well, we had a problem with your unions, and they say there's two problems.  The first is -- well, I'll go to the second first.  The PWU members were disengaged, and they were a problem.  But then the first one is the engineers, the Society of United Professionals, I guess they are now, were basically not invented here, so they were complaining about every little thing in the engineering.  Are these legitimate at all?

MR. REINER:  So let me, Mr. Shepherd, comment on the first one.  There is in reviewing documents -- this is something that we corrected.  There were inefficiencies in the approaches that the engineers utilized and this reference to excessive trivial preferential comments, I would say much of that is subjective.  The engineers doing the reviews would have felt the comments and feedback that they are providing are material.

In some cases, they may not have been.  This is an area through -- when I talked earlier about the collaborative engineering, the way we set about solving this problem, and we did solve it with Black & McDonald and their designer, is to put the engineers side by side so they can have a discussion and deal with these issues.

MR. SHEPHERD:  Am I right in reading into this something like -- and I don't want to put words in your mouth.  I'm trying to put words actually in Black & Mac's mouth.

But am I right in reading into this something like OPG's engineers wanted to do the design, but you gave the design to us as part of the contract and they didn't like it?

MR. REINER:  No, that would not be true.  OPG does a lot of design work with external engineering firms.  That is part of OPG's efforts to not carry additional resources that it requires to support its operations is to secure those services externally and that's just -- that's part of normal business for OPG.

MR. SHEPHERD:  Can you go to page 26, please?  I have one thing to put to you and that is Black & Mac reaches the conclusion, and I quote:
"The estimate of 287 million outlined in Black & Mac's October 7, 2014, letter remains a valid target price, assuming there are no further scope changes."


And that's at roughly the same time that Modus was saying 276 is about right.  So my question is, is that a reasonable estimate based on the information that was known at the time?

MR. REINER:  I defer to Mr. Rose here.

MR. ROSE:  It's difficult for me to answer because I'm thinking about which -- maybe we could look to JT1.12, which I think is in your -- the estimates we are obviously able to validate are the ones that came with us that we had independent reviews of.

MR. SHEPHERD:  Understood.  And I'm not trying to suggest that your estimates were wrong.  But your 381 was six months later, right?

MR. ROSE:  That's right.  I think right around the timing of this, we were also before the OEB and talked about an estimate in the range letters to our Board referred to earlier today, and talked about estimates in that 280-million-dollar range, 275 million dollar range, that was the information that we had.  But we hadn't gone through the full validation of it until we got closer to that 381.

Again, I think it's a progression of the estimate would be -- you know, engineering wasn't done at this point, so I am not certain that it was a solid reliable estimate.  It's not one that I or my team had an opportunity to validate.

MR. REINER:  Mr. Shepherd, also I believe -- and I'll get Mr. Rose to validate that that 287 million is Black & McDonald's estimate.  OPG has additional costs associated with projects that would be in the 381 million.

MR. ROSE:  We would have the EPC cost, plus our OPG cost, plus interest escalation, contingency, et cetera.   So I haven't done that rationalization to confirm, but I think we started adding those things to the 381 a year later.

Perhaps I can't answer the question because I haven't done the analysis of their number here.

MR. SHEPHERD:  Fair enough.  I was struck by the fact that Modus and Black & Mac had similar numbers, and I was wondering whether you had any opinion on whether their similar numbers were in the ballpark.

But clearly you hadn't done the study, so --


MR. ROSE:  I would conclude that Modus was probably repeating what they heard from Black & McDonald at that time.

MR. SHEPHERD:  Madam Chair, until what time do you want to go today, 4:30 or 5?

MS. DUFF:  That's a two-part question.  I was going to ask you how much time you had tomorrow.  So if you thought you could complete today, please proceed.  I don't want to break it up unnecessarily, your cross-examination.

MR. SHEPHERD:  I cannot complete today.  I have about -- and I know that I'm over my limit, but I think there were some delays and some very long answers.  But I think I probably have another hour.

MS. DUFF:  Okay.  Well, they allotted tomorrow for 35 minutes, so why don't we use a half hour today.  I want to ask the witness panels:  Are you prepared to proceed?

MR. REINER:  Yes, we're prepared to keep going.

MS. DUFF:  Just to do the math off the top of my head, if you have an hour left, you do half an hour today and half an hour tomorrow, and we're still on schedule.

MR. SHEPHERD:  Thank you very much.  I would like you witnesses to turn to page 29 of our materials.  This is the May 13, 2014, Q2 oversight report by Modus and Burns and McDonnell, right?

MR. REINER:  Yes.

MR. SHEPHERD:  Just to frame this a bit, this was a highly critical report that focused on the campus plan projects, right?

MR. REINER:  Yes.  We asked the Modus team to take a look at those projects.  Because of some of the difficulties that were being encountered, we asked the Modus team to provide us with an assessment.

MR. SHEPHERD:  And then subsequently in June, about six weeks later, they did a supplemental report, also to the oversight committee, that sort of walked back some of the things they were saying in this, right?  Or softened the wording, if you like?

MR. REINER:  No, I wouldn't agree.  I wouldn't characterize it that way.  The supplemental report served multiple purposes and I believe Modus describes that in their supplemental report.

One key purpose was they were asked by the nuclear oversight committee to provide that report.  There were new members joining the OPG board of directors that needed to come up the learning curve, so to speak, on the Darlington refurbishment program.  So therefore, the Modus team was asked to provide context, which isn't always provided in individual reports because they sort of tee off each other given they occur every quarter.

They were asked to provide a broader context for the new members that are joining, and also to provide a bit more insight into some of their observations that they might not have otherwise have, provided in the standard quarterly reports.

MR. SHEPHERD:  Mr. Reiner, you personally were in at least one meeting with Modus and Burns and McDonnell to deal with what you wanted in this supplemental report, right?

MR. REINER:  I never -- I met many, many times with Burns and Modus by virtue of their role.  I was also one of the people that they talked to to develop their assessments and finalize their reports.

In advance of undertaking a review, Modus would typically ask me areas of concern that I had or areas of risk that I saw, to help them inform their scope.  But other than discussions around understanding what the words in their reports mean, I had no hand in writing or crafting any of the reports.

MR. SHEPHERD:  Sorry, that's not what I'm suggesting.  I wasn't meaning to imply that, Mr. Reiner, at all.  What I'm suggesting is you had the Q2 report which was very critical, more harsh than I would have expected, and I'm not even -- I'm used to being harsh.  But -- and so somebody said to Modus, hey, with the new people coming on board will you give us a contextual sort of constructive approach to how this is going so that we can understand where we can go in the future, and you were involved in that, right?

MR. REINER:  That discussion on the supplemental report would have been between the nuclear oversight committee and Modus.  I was not involved in that.  And just to -- if I may, I would like to just characterize what you described as harsh.  The intent behind external oversight is to provide observations that the project management team can actually address, and observations that tie to risks that the project management team can actually deal with.  It isn't any good to get a report that doesn't lead you to being able to improve your performance.

MR. SHEPHERD:  So blunt is good?

MR. REINER:  Blunt is good.

MR. SHEPHERD:  Okay.  Well, they certainly were blunt.  So if you take a look at page 29, they talk about the campus plan performance project list, and they're talking about all the plans, but they -- all of these things they then talk about later with respect to D2O, and they say:

"The predominant cause was OPG's projects and modifications organization who incorrectly applied an oversight project management approach for its EPC contracting strategy."

So let me stop there.  Can you explain what that criticism is all about?  What's an oversight project management approach and why is it wrong?

MR. REINER:  So that -- I believe what that tries to speak to is, so the D2O storage project was also one of the first, if not the first project that was undertaken in an EPC, which is engineer procure construct, kind of arrangement where the contractor has full accountability through those three elements and sort of avoids the hand-offs between contractors or between OPG and contractors.  The idea behind that is to introduce some efficiencies into the project execution.

The early thinking in projects and modifications -- and this is an element that came with experience and some of these insights that we were able to correct, but the early thinking was, the contractor knows what they're doing, and we shouldn't be interfering in that process.  And so it was more of a hands-off type of approach.  Where --


MR. SHEPHERD:  Sorry, so normally when you have a contractor working for you, you're right on top of them about budget and about schedule, you make sure that they're meeting short-term milestones all the time, right?

MR. REINER:  You do that all the time regardless if it's an EPC project.  It does not matter what the structure of the project is.  You always want to know how they're doing relative to budget, relative to schedule, relative to any other milestones that might not be in the budget or the schedule.

MR. SHEPHERD:  Well, then how is oversight project management different from normal project management?  What did they do wrong here?

MR. REINER:  I can't tell you what Modus meant by, you put that in parentheses, oversight project management.  I'm unable to tell you what that means in their context, but I would agree with you, what we described here is project management, oversight only from the perspective of, you're not actually executing the work.  Someone else is executing the work and OPG project management is overseeing the execution of work of others.

MR. SHEPHERD:  But prods and mods just took a hands-off approach, right?

MR. REINER:  That's what I was indicating earlier in my response.  The initial approach was, and the initial thinking in this EPC construct is -- was not to interfere with the contractor and let them out utilize their processes and their expertise to execute the project.

MR. SHEPHERD:  Well, if you go several lines down you see "In particular, the two largest of the projects" -- Sorry:

"For multiple reasons described herein, P&M was completely overwhelmed in trying to manage campus plan projects."

And that was a problem, right?  They had never done anything this big, and they had no idea what they were doing.

MR. REINER:  No, I wouldn't agree with that characterization.

MR. SHEPHERD:  [Audio dropout] completely overwhelmed?

MR. REINER:  You know, there is a lot of colour in the language here.  I think you need to extract the facts from the colour commentary that's included with the facts.  The volume of work was larger than what they had undertaken before, but -- and so what that meant is resources needed to be brought in, scales and capabilities needed to be brought in, that didn't exist previously, and that needed to be undertaken, and that was an outcome of some of these assessments.

MR. SHEPHERD:  Well, and in fact, throughout this report Burns Modus say that people at prods and mods simply were not -- they didn't have the skill set to do this sort of project.  You needed to assign it to people who had the skill set; isn't that fair?  It's a theme throughout the report.

MR. REINER:  It's -- you know, I don't want to -- I don't think it's fair, Mr. Shepherd, to just sort of attempt to paint the organization with a brush.  There are -- there were very good project managers in the organization, but what this highlighted -- and it is something that OPG undertook and still does to this day.  We recognize that, given the size of the projects that we are undertaking here in this campus plan portfolio, as well as the Darlington refurbishment program, that project management is actually a skill set and a career ladder that needed to be implemented in OPG, and that was an outcome here, so OPG undertook a lot of training of project managers to give them those skill sets, we undertook development of processes to improve the performance on which we discussed in that stage-gated process that Mr. Rose described, and we have now developed a project management career ladder within OPG that progresses people through project management.  And much of that may happen, you know, you develop from simpler to more complex projects, so these insights help us put all of those pieces in place.

MR. SHEPHERD:  Well, and I don't think anybody's disagreeing that since this time OPG has put in place a lot of changes, but largely as a result of learning from this, that have made your project management better.  I don't think anybody is disagreeing with that.  But I understood you to say, Mr. Reiner, that we didn't screw up the D2O project, and yet now I think you're saying, well, we sort of did screw it up at the beginning, but we're getting better.  Which is it?

MR. REINER:  Well, what I'm saying -- so Mr. Shepherd, you're taking a hindsight view, and you've now got the perfect knowledge, and you're applying that to decisions made back in history.  What I am describing is at the time, as these projects were undertaken and as issues were identified, either through project management, through assessments like this, through audits, the prudent actions and decisions were taken, and the right things were done to correct the problems.  So that's what I'm trying to describe here.

MR. SHEPHERD:  So if I understand that correctly, when things started to go off the rails, when people screwed up about things, which happens, OPG -- your view is OPG reacted appropriately to get it back on track?

MR. SHEPHERD:  My view is we made reasonable decisions, we made prudent decisions with the information we had in front of us.  And I don't accept the characterization of when things screwed up, because it isn't that at all.  In the case of Modus for example, they did regular quarterly reports.  It was built into the process.  This wasn't -- these things aren't responses to things going off the rails.  These are built into the processes and doing these assessments and taking corrective actions where they're needed is part the process.

MR. SHEPHERD:  On that same page, page 29, they talk about a number of problems with the management of the campus plan projects.  The first is misunderstandings of scope, and I take it you'll agree there were misunderstandings of scope at the outset on D2O, yes?

MR. REINER:  The scope was not fully known on the outset because the engineering hadn't been done, the design work hadn't been done to fully understand what needed to be built.

MR. SHEPHERD:  The second one is uncontrolled scope creep.  That means stakeholders asked for more stuff, or contractors say they want to do more stuff and it costs more money, right?

MR. REINER:  Yes, scope creep would speak to things being asked for that weren't part of the initial requirements.

MR. SHEPHERD:  You're familiar with the concept of locking down scope?

MR. REINER:  Yes, I am.

MR. SHEPHERD:  I suspect in projects that you've managed, you've done than more than once?

MR. REINER:  Yes.

MR. SHEPHERD:  Am I right in understanding sometime relatively earlier in the process than happened, the people managing this project should have locked down scope?  Is that fair?

MR. REINER:  Typically, where -- so scope control is always important on any project, and just I want to try -- I want to make sure, Mr. Shepherd, we're on the same page with lock down scope.  Lock down scope might mean nobody changes anything, which gets done at times.  But it's scope control that's more important because at times it may actually make sense to do something that might not have been contemplated before, just by virtue of the fact that you've encountered something, an issue, and it needs to be dealt with.  So scope control is definitely a critical part of a project.

MR. SHEPHERD:  Let me just ask you about that, because as I understand it, you have sort of -- at one extreme,  you have -- scope expands willy-nilly because people ask for stuff, and anybody who has renovated a house will know what that looks like.  And at the other extreme, you have a complete lockdown of scope where nobody is allowed to change anything on pain of death.

But somewhere in between, you have a process where scope changes are difficult, is that right?

MR. REINER:  Yes, and that is what scope control is about.  Scope changes are -- essentially, you want to make scope changes difficult.

MR. SHEPHERD:  Okay.

MR. ROSE:  We also did engineering workshops to look at the scope and say based on what we know, based on how this project evolved to meet the original needs, reassessed to see if there is scope that you cannot do, or eliminate, or do differently.

So bioengineering is part of scope control as well, and that was done on this project.

MR. SHEPHERD:  The next thing they talk about is poor quality cost estimates.  I don't think we need to talk about that, because you agree there were poor quality cost estimates, right?

MR. REINER:  I agree that the cost estimates, those initial cost estimates in those early BCSs were not reflective of the facility that needed to be constructed.

MR. SHEPHERD:  That's a different thing.  If somebody says here's a class 2 costs estimate that's really class 5, that's poor quality, isn't it?

MR. REINER:  A misclassification of an estimate to a class without the basis for the class would be a poor quality.

MR. SHEPHERD:  Then they say unrealistic and incorrect schedules, and that's sort of related to the estimate, right?  If you don't know -- if you haven't nailed down what your project is, then your schedules are not going to be very good, are they?

MR. REINER:  Schedules and estimates do go hand in hand absolutely.  If you don't know what you're building, then it becomes difficult to estimate how long it's going to take.

I want to, Mr. Shepherd, go back to something on scope.  I want to make sure we're seeing scope the same way.

So one side of scope control is the examples you used, people adding in things.  In my view, what is being talked about here in large part with respect to scope isn't that we don't know what it is that we're going to construct.  We just don't yet know all the details around how it's going to get constructed and what all the specific -- what all the specific technical details are, including all the materials that are required.  And that's what's being referred to here in terms of scope, that that is not yet understood.  And that was an evolving thing and that's where, when I took you to that quote of Modus's in their June report, that is what they identified there, that the cost is reflective of the actual cost of the project.

MR. SHEPHERD:  Which the Board said isn't equal to prudently incurred costs, right?

MR. REINER:  Yes, and in this case, as I said, I don't agree with that in this particular case because we have a third party independent estimate that provides a data point on what a project like this should cost and how long it should take.  And we know that the costs incurred on the project exceeded the 510 million by 77 million.

MR. SHEPHERD:  There's two different types of scope creep, right?  One type of scope creep is adding additional functionality or higher quality materials, or different quality materials as a matter of choice because you want them.  And the other is finding out that the early estimates didn't capture everything that needed to be done.

They're two different types of things, right?

MR. REINER:  Yeah, I think that's fair to distinguish those two things as two different types of contributors to scope.

MR. SHEPHERD:  And the first type, the stakeholders wanting stuff because it's on their wish list, or your partner wanting a new kitchen when you weren't going to spend money on a new kitchen, that sort of thing is the thing you most want to control in scope control, right?  You want to control the other thing, too, but that's the main thing, functionality?

MR. REINER:  Yes, you want to control all of it.  When it comes to those sorts of things, if you were to make a scope adjustment, you'd want some certainty about the requirement, the benefit, the budget where budgets come from.  There would be an additional set of things you'd be asking for before you undertook those.

MR. SHEPHERD:  It sounded from the Black & Mac letter like they were saying, look, those guys over there in the TRF, they had a wish list and started piling all that stuff on us as additional costs in this project because they couldn't get them in their regular budgets.  That's what they were alleging, right?

MR. REINER:  In the Black & Mac letter, that is what they were alluding to.  But that isn't the issue that OPG had with Black & McDonald.  I come back to it, it wasn't about your 110-million-dollar estimate grew to whatever it was at the time of termination.

It was about we need to get certainty on what the cost is and what the schedule is.  Whatever that is, we need to get certainty on that and we need to get a commitment that you will execute it within that cost estimate and within that schedule.

MR. SHEPHERD:  Can you go to page 33 of our materials, please?  We talked about this before, the oversight management model, and they describe it there, and they say, well, really, the problem is that prods and mods assumed the contractors knew what they were doing, used inexperienced project managers, and allowed other stakeholders to initiate scope changes long after they should have.

Are those criticisms fair?  Not after you got this report and you fixed things, but before that.

MR. REINER:  So this is Modus's view.  Are they fair?  I wouldn't say they are completely fair.  This is back to my earlier point about, you know, the intent behind these assessments is they should be hard-hitting assessments to have us look hard and closely at issues and correct the issues.  They are not intended to be telling us, here's all the good things that you're doing.  So I can't say that, you know, it is entirely fair, but it is a condensed way of saying, yes, you've got -- there are challenges that the project team experienced in these areas.

MR. SHEPHERD:  And then on the next page, page 34 of our materials, if you take a look at the fifth bullet, it talks about locking down scope, which is where I got it from.  But it says:

"The project modifications team allowed the customer, operations and maintenance, to make significant changes to the design that were not properly understood, quantified, or captured in subsequent reports to senior management."

Do you agree with that criticism?

MR. REINER:  Without knowing specifically what this is speaking to, I can't offhand agree to that.  And I apologize, I don't know what specifically that bullet is -- it must have had an example that that bullet is speaking to, but I don't know what that is.

MR. SHEPHERD:  Have you looked at the design changes that happened during the project?

MR. REINER:  I had an engineering vice-president work for me that was accountable for managing design changes, and the authority for that rests with the engineering authority, so I would not by course of normal practice be reviewing design changes.  It's not something that I'm qualified to do, so I would not have looked at it at that level of detail.

MR. SHEPHERD:  And can any of the witnesses talk about whether that bullet statement is correct or not?

MR. ROSE:  I would agree with Mr. Reiner.  Without specifics it's hard to agree with that statement.  I can likely -- or when you flush out the details of the project, the end user of the project is going to ask for things.  I think that's normal.  As project managers, it's what do we do with that information, and I think, you know -- I don't know if he is alluding to that.  We did increase our processes here, but I can't -- I can't respond specifically to suggest that we aren't doing that in a normal case.  When I think of the D2O and assessments that were done, I don't believe it's full of bells and whistles.  I believe it's full of -- and design is -- meets the intent of what the building was designed to do.

MR. SHEPHERD:  I have to admit that when I saw the price I thought your video would show beautiful wallpaper and paintings on the walls and stuff; instead we saw concrete.

I want you to go down further on that page, page 34.  And this talks about the bidding and estimating process, and you've already agreed that the bidding and estimating process was not really great.  But this is the thing that bothered me.  If you see the fourth line from the bottom, Modus Burns says:

"From interviews with the current P&M staff and the contractors, it appears that these initial BCS estimates were poorly characterized as part of a deliberate management strategy directed by the former VP of P&M."

So first of all, presumably if somebody makes a statement like that, that was investigated; is that true?

MR. REINER:  I probably would have asked questions around that.  I don't -- I'm not sure if there is truth in this statement or not.  Yeah, I don't know, Mr. Shepherd.

MR. SHEPHERD:  Well, but Mr. Reiner, Burns Modus say that they interviewed people and they came to this conclusion.  At the very least I would have assumed that seeing this in writing OPG would go, oh, my goodness, we'd better investigate.

MR. REINER:  I think -- so I'm not aware of -- I can certainly find out if there was any sort of an investigation that stemmed from this.  I'm not aware of one.  But again, I think if you read that statement what it says is that this came from interviews with staff and contractors, so somebody in an interview may have said that.  I do not know whether there was an investigation that was launched because of that finding.

MR. SHEPHERD:  Well, so they go on to say why they actually reached that conclusion.  They said the contractors, for example, were told to take stuff out of their bids even though they were reasonable things to put in it.  On the top of the next page they say they were told to remove a contingency for unforeseen soil conditions, despite a high likelihood that there would be unforeseen soil conditions.

So, I mean, it sounds like the independent reviewers were saying, hey, we know what was going on here.

MR. REINER:  Mr. Shepherd, are you -- did you -- are you asking me?

MR. SHEPHERD:  I'm asking you to respond to that, and you don't have to if you don't want to.  But it's just sort of --


MR. REINER:  Yeah, no, I was just -- I was waiting to see what the question was.  So it is -- it is always important for OPG to ensure that the contractors are not padding estimates, that there is a good basis for estimate, that they are not building in contingencies, and in this particular case for soil, that is a correct observation, and as Mr. Rose said, there was contingency in the business case separate from the contractor's estimate that was intended for use to manage soil.  We did not want the contractor to be building additional costs into their estimate.

MR. SHEPHERD:  So on this -- never mind.  Okay.  So Madam Chair, it is now -- I can't tell.  My watch won't tell me what time it is.

MS. DUFF:  4:56.

MR. SHEPHERD:  This may be a good time to break.  I'm not finished with this report, but I think it's probably -- I don't know.  I'm tired.  Maybe someone --


MS. DUFF:  I think the schedule had us sitting to 5:00, and four minutes is understandable.  So we'll break for today.  Just to remind parties that starting on Friday we are starting with panel 2B, which is the Bates White Economic Consulting Report group.  That cross-examination will proceed into the afternoon, and then this panel will resume.

MR. KEIZER:  Madam Chair, I thought, given the fact that I think Mr. Shepherd said he had 30 minutes left, and looking at the schedule, I think staff has 20 minutes, and then your questions and redirect, it would seem to me that I think Bates White could stand down for an hour and a bit in order for us to finish this panel, and then they're done for tomorrow, and then move on to Bates White after that, if that would work.  I think we could push them off for an hour or so to permit this panel to be finished.

MS. DUFF:  We'll consider that as an option, and when the schedule is posted for tomorrow it will reflect what we've decided do.

MR. SHEPHERD:  Madam Chair, if I could pipe up, that would certainly be better for me, because it would allow me to continue the flow.

MS. DUFF:  I understand.  All right.  Well, then we'll break for today and we'll reconvene tomorrow at 9:30.

MR. SHEPHERD:  Sorry, 9:30?  I thought the panel had said on Friday we were sitting at 9:00.  Has that changed?

MR. KEIZER:  It was changed based on the last schedule from what I saw.

MR. SHEPHERD:  Oh, okay.  Sorry.  9:30.
--- Whereupon the hearing adjourned at 4:59 p.m.
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