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Thursday, April 27, 2023
--- On commencing at 9:29 a.m.


MR. MILLAR:  Good morning, everyone, and welcome to what we are styling as Day 9 of the technical conference in EB-2022-0200.


So we are not going to do appearances again or any of the initial background hellos.  We're going to get right to it.


Just, there's one preliminary matter from the Board.  I suppose folks are aware that there was an exchange of correspondence yesterday, largely between -- well, not so much between, but from Environmental Defence and Enbridge with respect to certain scoping issues around this technical conference.


The panel is aware of that discussion, has reviewed those materials, and has asked me to give you the following guidance.  So I'm going to read this.  This is the Panel's words, just so it's clear.


It begins as follows:

"Parties are aware that yesterday afternoon there was correspondence for both Enbridge and Environmental Defence regarding the appropriate scope of the technical conference.  The nub of the dispute is the extent to which Enbridge should answer certain questions that are not directly related to the updates to the Guidehouse evidence.
"I spoke with the Panel this morning and received the following guidance.  The Panel would like to use the time that is set aside today to allow for continuing disclosure in an effective and efficient manner.  Allowing clarifying questions in a technical conference setting will contribute to building the record for decision-making purposes.
"The Panel will allow Environmental Defence to ask questions related to Guidehouse-related undertaking responses from the original tech conference.
"Environmental Defence is expected to ask questions for disclosure purposes only.  The Panel asks Enbridge to make its best efforts to respond to these questions, including through undertaking, if necessary.
"To be clear, the Panel is allowing questions from Environmental Defence with respect to these matters.  This is not a determination that every question will be relevant or material, nor that Enbridge is automatically required to answer every question.  This is a determinary issue around the scope of the technical conference, not about the appropriateness of any particular question.
"The OEB will not be extending the time for this technical conference, and we have to be completed by around five o'clock today."


That ends the statement that I have from the Panel.


So before I turn it over to the parties, just a note, we are slightly over time for today.  We're at about 5:15, I think.


I really will be asking people to try and get us right to 5:00 if at all possible.  We don't want to be sitting late today.  In fact, we're not going to sit late.


So with that, David, maybe I'll pass it over to you next, obviously to both introduce your panel, but if there were any thoughts or comments arising from what I've just said, I'm happy to do my best to address them.


Let me start with you, David.


MR. STEVENS:  Thank you, Michael.  We understand the Panel's direction.  I just will point out that, depending on the nature of the questions being asked, I certainly can't promise upfront that the information is available to answer every question now.


For example, Environmental Defence sent around a number of reports, and it may be that the witnesses had the opportunity to look at highlighted items in the reports.  Witnesses certainly haven't had the opportunity to go through them and read the full reports and educate them about that.


Indeed, there's reports that aren't even mentioned in Enbridge's own undertaking response, so we'll deal with that as it comes along, but I don't want to set the expectation that the witnesses who are here are necessarily able to answer every question that might arise today.


MR. MILLAR:  Certainly, and thank you for that, David.


Dwayne, I see your hand up.


MR. QUINN:  Yes, thank you, Mr. Millar.  I appreciate that we have some differences in terms of expectations, and I hope they will be resolved through dialogue here.


I was preparing to ask questions of this panel, and honestly had to dive in to understand my questions better, and I found some of my answers in actual IRs and undertakings that were asked by Environmental Defence already.


So I find myself learning as much from their questions and Enbridge's answers to their questions, and so I'm prepared to give my 20 minutes to Kent to make sure, one, we stay on time and, two, he has the time afforded to get his questions answered, because if I'm learning from his questions, I trust the Board will be learning also.


MR. MILLAR:  Okay, Dwayne.  I didn't want to spend time here trading time around things.  I'm not looking to change the schedule at this moment.


I think Kent said he could fit everything into the time that he had set aside, so -- and if we're running into timing problems we will deal with that on the break or over lunch or what have you, but I'd prefer to get right into the questions today so we can use our time.


MR. QUINN:  Okay.


MR. MILLAR:  Kent or David, did you have any thoughts or comments relating from what I just said?


MR. POCH:  No, that's great.  I have a bunch of questions from JT1.28 as well, and that eases that concern, and I think we can speed things -- a lot of my questions concerning the Excel -- from data that was in those Excel sheets in general, I don't think we need to pull them up on the screen, but I'll try to keep things general.


MR. MILLAR:  Okay.


MR. ELSON:  No comments, Michael.  Happy to get going.  Thank you.


MR. MILLAR:  Okay.  So with that, David, if I may turn it back to you to introduce your witness panel, and we'll get right to the questions.


MR. STEVENS:  Thanks very much, Michael and parties.


Just as a preliminary matter, I just want to point out that, similar to what happened during the first technical conference, there is three people from Enbridge, myself included, who are in the room who are not witnesses, so it's me, Mark Kitchen, and Laura Sheehan, and there is the witnesses.  Because the witnesses will be caucusing with the Guidehouse witnesses if there is a need for them to conference, the three of us non-witnesses will be leaving the room when that happens so that we are not part of that conference.


So there may be a very slight delay as we even leave and just kind of appear in the room and try and figure out when the conference is done, so we wanted to explain that choreography so that it doesn't seem unduly odd when it happens.


And with that, I shall introduce the panel.


So today we have with us from Guidehouse Decker Ringo and Andrea Roszell.  Both -- Decker appeared previously.  Andrea's CV is included within the pre-hearing material from October.


And then with us from Enbridge are three witnesses who appeared previously, Cara-Lynne Wade, Cody Wood, and Jennifer Murphy.


I understand that to provide context as to the updates to the Guidehouse report, which we will be speaking about today, and to be responsive to requests that Pollution Probe filed in advance of today, that the witnesses have some introductory comments to make.
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So with that, I shall turn it over to the witnesses, and they'll proceed through their comments, after which time we're ready for questions from parties.

Presentation by Ms. Wade:


MS. WADE:  Great.  Thank you.  Good morning, everyone.  Cara-Lynne Wade, Enbridge Gas.  So I'm just going to start with some brief introductory comments, and then we'll pass it over to Guidehouse.


Enbridge Gas commissioned Guidehouse, an independent consultant, to complete the Pathways to Net Zero Emissions for Ontario study.


The report was published in September of 2022 and was submitted as part of Enbridge Gas's rebasing evidence in October of 2022.


Enbridge Gas's intention in filing the Pathways to Net Zero report was to demonstrate the role that gas [audio dropout] can play in supporting a pathway to net zero emissions in Ontario.


The study was used as one of several inputs to the company's vision, which is discussed in section 3 at Exhibit 1, tab 10, schedule 5.


The study was also used in the development of the company's energy transition plan, net safe bet actions, and the associated proposals, which are discussed at section 2, at Exhibit 1, tab 10, schedule 6.


Over the course of responding to intervenor interrogatories, it was discovered that the cost for inter-province transmission had not been included in the scenario costs.  Guidehouse updated these cost calculations, and an updated report was filed on March 17th, 2023.


The impact of the updates was to decrease the cost differential between the diversified and the electrification scenarios by approximately 13 billion to 167 billion, but the diversified scenario remaining the lower cost scenario.


Over the course of responding to undertakings from the technical conference, Guidehouse identified that certain corrections were required to the Pathways report.


Guidehouse also took this opportunity to include other enhancements and clarifications.  An updated report was filed on April 21st, 2023.


The impact of the updates was to decrease the cost of both scenarios and to decrease the cost differential between the diversified and the electrification scenarios by approximately 126 billion to 41 billion, with the diversified scenario remaining the lower-cost scenario.


Guidehouse will be providing more context for the corrections, enhancements, and clarifications that were made.


While the cost gap between the two scenarios has decreased, the Pathways to Net Zero study continues to demonstrate that a diversified pathway that includes both pipes and wires is the best approach to deliver what Ontario families and businesses expect and need from their energy systems as we transition to a net zero future, a reliable and resilient energy system with continued consumer choice and business competitiveness at a lower cost.


As a result of changes to the Pathways to Net Zero report, Enbridge Gas has only made minor revisions to its reasoning evidence.  None of the company's proposed budgets or initiatives have changed.  These revisions are minor, as Enbridge Gas's vision for a diversified pathway to net zero and its energy transition plan, including the safe bet actions and associated proposals, are not only still supported by the pathway report, but, importantly, they also remain supported by other key data and insights that were originally used, including the federal government's hydrogen and low carbon strategies, the provincial government's focus on affordability and the future role of hydrogen and carbon capture utilization and storage, the actions being taken in the electricity sector to prepare for energy transition, and the customer engagement that Enbridge has undertaken.


In addition, Enbridge Gas's energy transition plan and the associated safe bet actions and proposals provided at Exhibit 1, tab 10, schedule 6, have not required any revisions, as these actions are considered safe bets because they, one, are required regardless of whether a diversified or an electrification pathway unfolds; and/or two, they support Ontario's near-term greenhouse gas reductions, including achievement of the 2030 target; and/or three, they maintain consumer choice, a safe and reliable gas system in a manner that considers pathway uncertainty, and/or it maintains pathway optionality until greater certainty around how best to transition is obtained.


Essentially, each safe bet action proposed in our rebasing application needs to be taken now to ensure progress is made amidst today's uncertainty, while also ensuring that there is not over-investment in a particular pathway prior to the Ontario government defining its future energy transition plans in more detail.


No action is not an option, and the revision to the Pathways to Net Zero study do not change this.


Finally, Enbridge Gas would like to conclude its introductory remarks by reiterating an important point that it included within its energy transition evidence, that the diversified pathway outlined in the report is just one version of a what a diversified pathway could look like.  There are different permutations of how a diversified pathway could in unfold in Ontario.  Enbridge Gas believes that, to develop the most optimal diversified pathway, it must work closely with the electricity sector to undertake a coordinated approach to energy transition modeling and planning, not just at the provincial level, but at the regional level, as well.


We note that Pollution Probe asked Enbridge Gas to prepare a summary of the changes made in the report.  The company notes that this has been included in what was filed; however, we have asked Guidehouse to walk through the summary that has been filed, which they will do now.  And I'll hand it over to Decker.  Thank you.

Presentation by Mr. Ringo:


MR. RINGO:  Thank you, Ms. Wade.  Guidehouse would like to provide information about the two rounds of updates that have been made to the Pathways report since the initial publication of the report in September of 2022.


On March 17, 2023, prior to the first technical conference, Enbridge Gas filed a version of the Pathways report with updated cost results.  The cover letter from that March 17 version of the report describes the limited number of changes that were made in that version of the report in paragraph 3 of that cover letter.

All of the changes were to include cost items that were omitted from the June 2022 version of the report.  Namely, the changes were to include the costs of new in-province hydrogen transmission to include the costs of methane network O&M and to include costs for in-province electric transmission.  These costs and some typographical corrections were the only updates made in the March 17 version of the report.


The March 17 cover letter also noted the impacts of these three changes.  The changes, as Cara noted, decrease the cost differential between the diversified and electrification scenarios by approximately $13 billion in real 2020 dollars.


On April 21, 2030, Guidehouse provided an updated Pathways to Net Zero report to Enbridge Gas.  I will refer to that April 21 version of the report as the updated P2NZ report.  So, prior to filing the updated P2NZ report, Guidehouse provided a summary of the updates that are included in the report.  This summary of updates is presented in a table that is attached to Guidehouse's April 5th letter, which was filed under an Enbridge cover letter of the same date.  I think it would be helpful to put that letter on the screen and refer to PDF page 4.  Is that possible?


So page 4 of this PDF has a landscape table listing all of the changes that were made.  I want to provide some orientation to this table.  Each row of the table is a separate change made in the analysis and modeling.  A summary of the change is described in the centre column of the table and then, in the left column of the table, we've grouped those changes into five categories.


Consistency improvements, these are changes made to modeling constraints and input assumptions that improve consistencies in several dimensions.  They improve consistency between the two scenarios, they improve the consistency of how individual supply and demand resource are modelled within each scenario, and they improve the consistency of cost calculations.


Then we have input corrections.  These are items that were updated to correct data entry issues.


We have post-processing corrections.  These are corrections to calculations that take place downstream of the model.


We have molecule enhancements.  So those are changes that improve the functionality of the model.


And then clarification; that's the last item in the table.  Not a change, but a clarification regarding what items are included in the emissions rates used in the model.


And then, finally, the right column of the table describes the specific part of the calculation that was changed, and these locations map to the spreadsheet files that were  provided as attachments to undertaking JT1.28.


All of the items that this is table have been addressed in the updated P2NZ report and in the updated interrogatory responses, where those changes are identified with a "/U" or with black-line.  I should note that the changes in this updated -- in this April 21 updated report, those preserve the changes that I described in the March 17 version of the report; that is, they include the costs of hydrogen transmission, gas network O&M, and in-province electrical transmission that were added in the March 17 version.


I'll get ahead of this one by saying Guidehouse cannot provide the specific costs or emissions impact of each individual item in this table.  Our model examines a complex and interconnected energy system.  Many of these inputs have interactive effects and it is difficult, if not impossible, to tease out the specific costs and emissions of impacts that accrue to each change.


The three changes that were the most impactful, however, in terms of the cost gap between the scenarios, these three changes account for about 70 percent of the reduction in the cost gap.  Those are in row 2 of this table, where we updated inputs to make uranium cost assumptions consistent across both scenarios; row 7 of this table, where we changed the residential end-user cost accounting for space heating and retrofits to account for salvage value of those investments at the end of the study period; and then the third change, the third most impactful change, was the March 17 update that I described to include the in-province transmission in gas O&M costs.


We would be happy to take questions about the updated P2NZ reports.  I hope this high-level orientation has been helpful.  Thank you.


MR. MILLAR:  Okay.  I think I am hearing that the panel is ready for questions, so we are going to start with Mr. Poch.


MR. POCH:  Thanks.

Examination by Mr. Poch:


MR. POCH:  Can we start with the exhibit that I filed, which is your I.1.10-ED-60 with a few additional sums there.


First of all, can you help me, we were unable to replicate how you got your total emission costs per decade for each of the scenarios.  If we sum the numbers in columns C, D, and E for the fuels and multiply by the carbon cost per tonne you've provided, you didn't get the answer you have there, so you've done something different, I assume.  Can you help us?


MR. RINGO:  I think the method to compute those total emissions cost by decade, you have ten years of costs for the 2020 column, plus one year of costs for the 2030 column.  That should get you the 2020 to 2030 sum.  And then for 2031 to 2040 you have nine years of the 2030 costs, plus one year of the 2040 cost.


This is the method that you used?


MR. POCH:  When I tried to do it I simply -- well, I assumed you were doing some kind of averaging.


I took, you know, ten times those numbers and divided by two, and I tried it different ways.


I didn't come up with the way you did it, but that's fine.


If that's the methodology, we will give that a go and see if that -- if it works for us, and if not we can come back to it.


So just simply put, if I was to sum for the 2030 value of 23 billion in the first scenario there, if I was to sum the 2020 numbers multiplied by 9, I take it, and take one time the numbers in the 2030 column, that should -- and then multiplied by the carbon cost per tonne of 136.38, I'll get your answer?  Is it that what I understand now?


MR. RINGO:  I think you have the 2020 numbers for ten years, because it is 2020 through 2029 inclusive.


Those multiplied by the 2020 carbon cost, and then you have one year of the 2030 numbers multiplied by the 2030 carbon costs.


MR. POCH:  And that's for the -- and that gives me the...


MR. RINGO:  Column C of results.


MR. POCH:  All right.  Okay, so that refers to the decade leading up to that point?  Okay.


Now, what I did is I simply summed across rows 20 and 34 to get the total carbon costs for each scenario.


I take it that was -- there's no issue there.


Then I wanted to -- we wanted to see what the total emissions cost for the electrification scenario would be if we assumed the same carbon cost per tonne that you used in the diversified scenario for the electrification scenario.


So you can see my -- when I've explicated the math there, I simply took the dollars you had for the electrification scenario and adjusted them by the ratio of the carbon cost per tonne, and the two things.


Is that math correct?  Have I come up with the right number there, or if not, can you do it for me?


MR. RINGO:  So it looks like, if -- Angela, if you could scroll down just a touch so we can see the bottom of that yellow cell.  You took the 16 billion that's resulting from -- you took the -- from row 20, 23 billion, and multiplied by the ratio of 136.38 divided by 230.95?


MR. POCH:  Yes, well, I took the 27 billion.


MR. RINGO:  I'm sorry, you took the cost from the --


MR. POCH:  Yeah, and multiplied by the ratio of the two, that's two carbon costs per tonnes for that column.


MR. RINGO:  So that would -- I mean, you are sampling one year of carbon costs out of an 11-year period.


I think your method works for the 2040 and 2050 time frames.  It might be a little troublesome for the 2030 time frame.


MR. POCH:  This is important to us.  Obviously, one of the issues, critical issues, in this case is, you know, which scenario makes most sense, and of course this one factor alone can tip the balance, reverse the sequence of these -- in terms of total societal cost.


Could I ask you to do that math for me so that I don't -- we don't have a dispute about this, the mechanics, we can just talk about the substance when we get to the hearing?


MR. RINGO:  You are asking for Guidehouse to take the emissions computed for the electrification scenario and multiple -- and just run those calculations again with the carbon cost per tonne assumed in the diversified scenario?


MR. POCH:  Yes, and obviously, I appreciate what you said earlier about, it is an iterative process, complicated, so don't change the dispatch.  I'm not asking you to rerun the model.  I'm just saying, assume the same dispatched, everything is the same except the carbon cost multiplier for each year.


MS. ROSZELL:  Decker, can I suggest that we talk with the Enbridge team just to talk about the relevancy of doing that, given what David just mentioned about, you know, how it actually impacts the model?


MR. POCH:  Well, and if you are going to do that, let me just say for -- so they can understand where we're going, we can imagine -- you've -- I understand you've included a different cost per tonne because you are assuming that's how the government will drive the electrification.  It's what's necessary in your model to drive the electrification and get to net zero by 2050.  And we are assuming that the government has other tools available to it, regulation, for example.  And there's also, of course, the discussion that we'll have about whether the carbon tax is appropriate to include in a societal cost analysis, but let's not get into that debate today.


MS. ROSZELL:  I appreciate that.


MR. ELSON:  This is Kent Elson here.  Andrea, I should also just comment that the approach that Guidehouse took in response to ED-62, when we asked Guidehouse to reproduce the costing -- overall costing with the cost of carbon pricing removed was just to remove the carbon pricing without redoing the dispatch, and I think that was Guidehouse's choice in ED-62, and so it would seem to me that it would be as relevant in ED-62 as it would be to do the same thing in response to Mr. Poch's question.


MS. ROSZELL:  Yeah, I appreciate that.


If we could just jump in and make sure that we consult with the team --


MR. RINGO:  That's a good idea.


MS. ROSZELL:  -- and jump right back.


MR. RINGO:  All right.  Thank you.


[Witness panel confers.]


MR. MILLAR:  David, while we're waiting, this document that we have on the screen, is it on the record already?


MR. POCH:  No, I've sent it to everybody, but it doesn't have an exhibit number, so maybe --


MR. MILLAR:  Okay.  My apologies.  I thought I heard you say it was on the record, so why don't we just mark that while we are waiting.  It will be KT9.1.


And David, can you just describe what it is?


MR. POCH:  Yes.  KT9.1 is Exhibit I1.10 ED-60 with some sums and manipulation added by GEC, which Guidehouse is going to review.

EXHIBIT NO. KT9.1:  EXHIBIT I1.10-ED-60 WITH SOME SUMS AND MANIPULATION ADDED BY GEC, WHICH GUIDEHOUSE IS GOING TO REVIEW.


MR. MILLAR:  Okay, thank you.  I'm sure Enbridge will be happy you've confessed to manipulating the evidence.


MR. POCH:  No problem.


MR. RINGO:  Whenever it whisks you away, it brings you back automatically.  Is everyone in their right seats now? I can begin? Okay.


So, Mr. Poch, a couple of notes before responding to that question.  The carbon cost that you have on the screen there in rows 18 and 32, those carbon costs are baked into the ETSA scenarios, which served as kind of an upstream, prior-to-Guidehouse framing for this analysis, and we can't go and change them there and redo their demand forecast just based on the different carbon costs.

You mentioned that the dispatch modeling depends on the carbon costs, and the model makes decisions from a cost optimization point of view to dispatch this or that, or build this or that resource because of the emissions costs that will result.  So I question how useful it would be for us to, on the back end, just redo the cost calculations with a different emissions cost, given that that emissions cost will not have the formulation of the scenario which depends on the emissions cost will not reflect that backend input.


MR. POCH:  Be that as it may, I'd like to reiterate my request and ask you if you are either -- is that an official refusal or just a caveat that we should be aware of?


MR. RINGO:  That's a caveat, and it's a caveat that we would include in any calculation that we do with these numbers.


MR. POCH:  That's fine.


MR. MILLAR:  Okay, so we will mark that as JT9.1.


MR. POCH:  Thank you very much.
UNDERTAKING NO. JT9.1:  TO REVIEW AND PROVIDE COMMENT ON EXHIBIT KT9.1.


MR. STEVENS:  It's David Stevens speaking.  Just before we proceed, maybe to make this all sing together, could we mark your spreadsheet as an exhibit?


MR. POCH:  We did David.  It is KT9.1.


MR. STEVENS:  I'm sorry, I missed that.


MR. MILLAR:  Sorry, David, it was while you were offline.


MR. POCH:  Yes.


MR. STEVENS:  Oh, so does the transcript continue while the witnesses are in the break-out room?


MR. MILLAR:  Ordinarily, I think not, David.  I just thought it was a convenient time to mark the exhibit.


MR. POCH:  It is an opportunity to gossip about you, David, that's all.


All right, if we could move on, then.  I want to ask you about heating equipment, and you show some efficiency degradation.  This is in JT1.28.  I don't think you need to turn it up.  Our read is that you degrade the performance of air source heat pumps 2 percent per year after they're installed, and that's for electric air source heat pumps.  Can you confirm that and indicate -- we did not see a degradation for gas source heat pumps.  Can you confirm that, as well.


MR. RINGO:  I confirm both of those.


MR. POCH:  Okay.  Can you tell us why.  Is there some basis for degradation the one and not the other?


MR. RINGO:  We had a data source cited to the National Renewable Energy Laboratory study on the degradation of electric air source heat pumps over time that provided the factors used in that degradation calculation.  That data source did not provide any factors to complete such degradation with gas-fired heat pumps, so we simply lacked the input data to complete the degradation.  I think, given that it's a new technology, there is not much known about how the performance of those will change over their service life.


MR. POCH:  And is my recollection correct that the NREL information that  you relied on for the electric source was back from some years ago?  Is that correct?  Can you recall the date, the year for that?


MR. RINGO:  I don't recall the year.


MR. POCH:  Will that be in your spreadsheets, that cite?


MR. RINGO:  I don't recall if the cite is in the spreadsheets.

UNIDENTIFIED SPEAKER:  Let's pull up the spreadsheet and just take a quick look to see if it has the --


MR. POCH:  I don't know which page of your spreadsheet that is, so we will have to rely on you to do that, if you can find it faster than I can.


MR. RINGO:  2006, I have as the year.


MR. POCH:  Okay, thank you very much.  And with respect to electric water heater efficiency -- this is, again, most of my questions come from JT2.18; this is attachment 3, I believe -- in the electric SCEN -- that's "scenario," I guess, assumptions -- tab at rows 32 and 33.  And, by 2040, you've assumed that 60 percent of residential gas water heaters would convert to electric resistance models and 6 percent would convert to heat pump water heaters, if I read it correctly, if we've read it correctly.  Can you tell us why or what assumptions were relied on to assume that more than 90 percent of those conversions would be to the relatively inefficient electric resistance water heaters and less than 10 percent, therefore, to the more efficient heat pump water heaters.


MR. RINGO:  Sure.  This is part of the development of a scenario definition, is establishing some assumption about a future technology adoption in time.  This is not guided by a market study of customer preferences 20 years from now.  It is guided by our experience in the field working with, you know, appliance efficiency regulations and observing adoption rates there.


What we have observed is that customers' decision making is highly driven by first costs.  And electric resistance water heaters are much lower first costs than heat pump water heaters.

And, Mr. Poch, probably you or I would look at the total lifetime cost of that and say, well, the payback period of this heat pump water heater is so many years, like, of course it makes sense for me to buy that, but that's not the decision-making process of every customer out there.  So that is one reason to assume that many customers would purchase electric resistance water heaters.


Another reason is the convenience factor.  Electric heat pump water heaters, at least the models on the market today, often require a certain amount of vertical space that is not available in many utility closets.  They require ventilation.  They make your basement cold.  We've seen feedback from customers in these barriers to heat pump adoption studies lots of indications of why customers don't like those, in addition to anecdotal evidence that we've collected over time.


MR. POCH:  You just referred to studies.  Were there actual -- do you have studies that you've filed?


MR. RINGO:  We don't -- we haven't filed those as evidence, no.  I'm just drawing on our team's experience working with appliance....


MR. POCH:  All right.  You are not talking about formal studies, then.  You're just talking about informal contacts you've made.


MR. RINGO:  I mean, there are studies of barriers to heat pump adoption.  I have not filed those as evidence or cited them in the spreadsheet that you refer to.


MR. POCH:  All right, let's leave it at that.


MS.  ROSZELL:  I think it is important to note that pathway studies tend to compare two potential future scenarios, and I think that's what Decker was getting at, but not to predict a specific future.  So this was part of the decision making in terms of what that scenario was.  We're not suggesting that we believe -- and I think Cara-Lynne also made reference to that in the opening statement -- that this is the future we believe is.


MR. POCH:  Yes, I think we can take that as read.  In each instance, of course, given that Enbridge is making decisions today premised on likely future in a general sense, that it's there -- as they've indicated in their opening statement, it's -- they think it's going to be diversified, not electrified, in the simplest sense of those scenarios.


You know, we wanted to question or at least challenge some of those assumptions, but let's leave it at that.


Okay.  Let's go on to gas heat pump costs.  At page A10 of the revised report, Guidehouse states that the key equipment costs in table -- I believe it's table A20 now, rather than 19 -- for gas heat pumps and cold climate air source heat pumps, are from a 2021 Enbridge interrogatory response.


That would have been in the DSM case.


However, when we went and then reviewed that response, it appears that's true for the cold climate air source heat pumps, but not for the gas heat pumps, and when we looked at your -- the reference costs for the gas heat pumps in that interrogatory was 18,250.  However, you're assuming 12,200, which appears at JT1.28, attachments 8 and 9 -- under end users costs tab, if you need to check.


It indicates that the -- when we went back and looked at the interrogatory that you referenced, that Enbridge had filed in the earlier case, it just -- that was additional information they provided based on an informal survey that came from a 2019 presentation from a gas heat pump manufacturer.


First of all, have I got all that right?


MR. RINGO:  That all sounds accurate.


MR. POCH:  Okay.  Assuming so, why did you deviate from Enbridge's 2021 estimate of 18,250 and adopt the 2019 gas heat pump manufacturer's, you know, suggestion in this analysis?


MR. RINGO:  I think the Enbridge response that you've referenced also pointed to that heat pump manufacturer cost data.


The difference between the Enbridge response estimate and the estimate included in table A20 is the assumption about which equipment would be installed, so the Enbridge response assumption was that the customers would install a gas heat pump plus a central air-conditioning unit, a split system unit that -- I don't think it's in that.


I think it's in one of the references, but -- and, you know, we didn't just adopt all of these assumptions and costs wholesale, we thought about them critically and what we think customers would do in these cases, and gas heat pumps, they provide the heating service, and you want to have some cooling service in the summer.


Would customers install a whole gas heat pump system and a whole central air-conditioning system with indoor and outdoor heat exchangers, and would that fit in the customer's basement?


We thought it more likely that customers would choose a gas heat pump and a smaller and simpler mini split or room air-conditioner system to provide that cooling in the summer time.


Those -- that assumption is driven by a couple items.


One is the total cost, you know, customers would seek to minimize the total cost.


The simplicity of having those systems separate, the, as I already mentioned, space constraints within utility service closets of having multiple indoor air handlers.


It just seems a more likely outcome, and so we based our costs on the cost of it.


Like you said, the gas heat pump from the manufacturer presentation, plus a typical cost of a mini split system.


MR. POCH:  Okay.  But in fact, in the table A20, which is up on the page there, up on the screen, you've only included the 12, 2, which, as I think you indicated a moment ago, is the gas heat pump installation cost without a central cooling system, for the reasons you've just spoken about.


MR. RINGO:  In the manufacturer data that we cited, the gas heat pump system installed cost was between 8,000 and 9,000, and then we put the cost of a mini split system on top of that.


MR. POCH:  I see.  Okay.  And so you think -- implicit in your assumption is that someone who today has a gas furnace with an electric air-conditioner, you know, heat exchange coil, which is, I gather, pretty typical, at least in Toronto, they would be then -- you're expecting that they would -- if they put in a gas heat pump, they are going to put in a central gas heat pump, replacing their furnace, and then they'll separately install mini splits or window units for some other -- but non-centralized air-conditioning, to replace their centralized air-conditioning; is that correct?


MR. RINGO:  That's the assumption included in that cost estimate, yes.


MR. POCH:  All right.  Thank you.


Okay.  Let's look at table A21.  Here you've significantly increased the cost for deep retrofits in your update.  It was 22,000, I think, in the 2020 original report, and it is now 31,000 in this one, if I've got the right table.  Yeah, and for 2020.


What prompted that change?


MR. RINGO:  I'm trying to find them.  Okay.  I don't know off the top of my head the motivation behind that -- or not motivation.  I don't know the source of that correction.


MR. POCH:  All right.  Rather than spend time searching, could we just get an undertaking that you'll indicate what the basis for the change from 22- to 31,000 was for the deep retrofit costs in 2020?


MR. STEVENS:  I assume -- it's David Stevens speaking.  I assume, Decker, that's information that would be available to you?


MR. RINGO:  Yes, I just don't have it at my fingertips right now.


MR. STEVENS:  Yes, we will provide that undertaking.


MR. MILLAR:  That's JT9.2.

UNDERTAKING NO. JT9.2:  TO INDICATE WHAT THE BASIS FOR THE CHANGE FROM 22- TO 31,000 WAS FOR THE DEEP RETROFIT COSTS IN 2020.


MR. POCH:  Thank you.  And let's go on to, again, still in JT1.28, attachment 3, in the other inputs tab, you show average home size in Enbridge's service territory would increase by, I think it's 10 percent in 2030, 19 percent in 2040, and 29 percent in 2050.


That accords with your memory what's in there, if we can --


MR. RINGO:  I see that, yes.


MR. POCH:  Too small, but let's assume that's right.


There we go.  Thank you.  Did you -- can you confirm that you assumed that the space heating demand would increase linearly with the increase in housing size?


MR. RINGO:  Yes.


MR. POCH:  Okay.  And we had understood that you had calibrated your energy load forecast to the load forecast used in the 2019 potential study.


First of all, is that the case?


MR. RINGO:  We used the 2019 APS as a reference case.


MR. POCH:  Right.  Thank you.  Given that, can you explain why you add additional house size as a further adjustment?  Would that not have been a factor in the trends already picked up in the APS?


MR. RINGO:  I don't know if APS included that.


MR. POCH:  All right.  And I take it that's not something -- it's just not something you investigated, so you added this as an adjustment; is that fair?


MR. RINGO:  That's fair.


MS. ROSZELL:  I -- can we take that back?  Because the individual who worked directly on the APS also worked on this, so I'd suggest that, you know, that probably requires a revisitation --


MR. RINGO:  Right.  Okay.


MS. ROSZELL:  -- on our side.  I would say that's probably not fair, actually.


MR. RINGO:  Okay.


MS. ROSZELL:  I would say that we could provide a response if you are interested, David --


MR. POCH:  Of course.


MS. ROSZELL:  -- in how consistent they are, but I suspect they likely are consistent, given that it's the same individual who developed that study.


MR. POCH:  Okay, so then should we do that by undertaking?  You'll just check how that was done, what was in the APS, and whether or not --


MS. ROSZELL:  Yeah.  We can check what was in the APS and how this compared.


MR. POCH:  Okay.  JT9.3, Michael; is that correct?


MR. MILLAR:  JT9.3; that's right.


MR. POCH:  Okay.  Thank you.

UNDERTAKING NO. JT9.3:  TO EXPLAIN WHY SOMEONE ADDED AN ADDITIONAL HOUSE SIZE AS A FURTHER ADJUSTMENT AND TO ADVISE WHETHER OR NOT THAT WOULD HAVE BEEN A FACTOR IN THE TRENDS ALREADY PICKED UP IN THE APS.


MR. POCH:  Was there any study or whatever that you relied on for the assumption that a house size linearly relates to heating consumption?  Increasing house size, I should say.


MR. RINGO:  I don't have a study to point to as evidence for that.


MR. POCH:  Okay.  Would you agree that new housing -- well, first of all, that average house size growth is driven largely by new construction?


MR. RINGO:  Yes.


MR. POCH:  Would you also agree that new homes tend to be more efficient than older homes?


MR. RINGO:  I would, and we've captured those efficiency improvements elsewhere in the assumptions for this model.


MR. POCH:  Okay.  Can you just point me to that, where we would find that?


MR. RINGO:  Those would be in the first two rows of the ELECSCEN assumptions tab and the DIVSCEN assumption tab, so further left on the screen there, two more tabs to the left.  Here we have, at the top, at rows 11 and 12, the space conditioning efficiency improvement of gas in electric homes.  That's due to improvements from home turnover, replacement with new construction that's due to improvements with investments in existing homes.


MR. POCH:  Thank you.  Now, the data sources you listed in what we were looking at a moment ago were Canadian averages for two years -- I think one was 2017, one was a later year -- and a quote from a blog from a real estate practitioner.  And we want to just be able to compare that data to Enbridge's average gas consumption trends, so this is perhaps a question for the Enbridge crew.  Do you have data on average gas consumption per single family home and how it's changed, perhaps; even from 1990 on would probably be sufficient.  Is that available?  This is specifically for your customers.


MS. WADE:  Cara-Lynne Wade, Enbridge.  Sorry, David, can you confirm again?


MR. POCH:  Well, I just cited the fact that Guidehouse used Canadian data and observations from a real estate practitioner, and we just thought it might be more helpful if we actually had whatever data Enbridge has for its average gas consumption per single family home for a number of years.  I was suggesting from 1990 onward would probably be a sufficient dataset to get a sense of the trend.


MS. WADE:  I was just trying to think about, do we have information that would be comparable to what Guidehouse used.  Because what Guidehouse used -- correct me if I'm wrong, Decker -- is a stat that shows an increase in house size, which was then applied to the heat use.  So we would not have -- I do not think we would have information related to the house size and the -- I just don't know if it would be an apples-to-apples comparison to what you're looking for.


MR. POCH:  No, I didn't expense expect you would.  I wasn't asking for that.  Sorry if I wasn't clear.  No, we were looking for the average gas consumption per single family home.  And obviously, to compare that to what Guidehouse has done, we'd have to take into account both how they have adjusted house size and adjusted space conditioning efficiency, which Decker just showed us a few moments ago.


MR. STEVENS:  It is David Stevens speaking, David.  I think we're confident that Enbridge would have average-use information by rate class within the combined utilities and the legacy utilities.  We are less confident as to whether it's broken down into a category of single family homes.  We can look and  advise, but we're not confident as to whether that exists or not.


MR. POCH:  Yes, I just have some vague recollection from past cases that that's the kind of thing that was looked at.  I appreciate it's not the routine statistic you keep by rate class, but, if you could have a look, that would be most helpful, thank you.  And I would say only going back to 1990; we wouldn't need it earlier.


MR. STEVENS:  Going back to 1990 is a big bite to chew off.


MR. POCH:  Well, see what's available.  What's available, I guess, is what we could ask.


MR. STEVENS:  I think we could provide -- we can investigate what exists and provide what's readily available.


MR. POCH:  Thank you.


MR. STEVENS:  I certainly can't speak to what exists in the legacy utilities going back 30 years.


MR. POCH:  Understood.  Thank you very much.


MR. MILLAR:  So that's JT9.4.  And, Mr. Poch or Mr. Stevens, what is the undertaking?


MR. POCH:  That would be for Enbridge to investigate and provide what is readily available for average gas consumption per single family home as it has changed in recent years.


MR. MILLAR:  Thank you.

UNDERTAKING NO. JT9.4:  ENBRIDGE TO INVESTIGATE AND PROVIDE WHAT IS READILY AVAILABLE FOR AVERAGE GAS CONSUMPTION PER SINGLE FAMILY HOME AS IT HAS CHANGED IN RECENT YEARS.


MR. POCH:  In attachment 4 of JT1.28, you provide some data about building load shapes.  My read is that it appears to all be for space heating load.  Is that correct?


MR. RINGO:  We used -- there are two components to the load shapes applied to buildings.  One of them is a baseline load shape and one of them is the increased -- a load shape applied to increased load due to electrification.  So the increased load due to electrification is derived from a space heating load shape.


MR. POCH:  I see, okay.  And the load shape for the base load is based on...?


MR. RINGO:  IESO data.


MR. POCH:  Okay.  And we want to understand if some of the electrification -- oh, actually, okay.  I think I understand.  Is it possible to tell us what -- and I have a hunch from your preamble earlier this morning it's not, but let me ask anyway -- can you tell us what the marginal cost savings or impact is of shifting a terawatt-hour of electricity consumption from a residential peaking load shape to a flat, same kilowatt-hours in every hour, load shape would be for -- what that would be in the two scenarios?  Is that something your model can put out or you can...?


MR. RINGO:  I cannot, no.


MR. POCH:  I had a hunch.  All right, let's leave that one.


In figure 7 of your updated report -- I think it's at page 28 now.  I apologize if I get some of my page references wrong, because some of these questions were developed when we had black-line thing and the page numbers shifted, and so I'm trying to give you a number of the cleaned-up report with just the little U's on the edge.  Yes, okay.  And it provides an updated graph of annual gas demand.


Does the demand shown include power generation?  I ask because figure 8 has the same numbers for what's described as buildings, industry, and transport.


MR. RINGO:  You're talking about the bottom half of this chart, right, the gas portion?


MR. POCH:  Yes.  For example, if you -- whoops, just stop there -- if you look, you'll see, by fuel, it comes to, say in 2050, it comes to 1148.  And then, if we scroll down to the next part of the table, or to table 8, again at the bottom it is 1148.  And that says it's for building, industry, and transport, so we're just wondering if gas generation was included in industry or is on --


MR. RINGO:  No, it's treated separately as indirect demand.


MR. POCH:  Okay.  And I take it that appears elsewhere.  We're going to get to that in a moment.  And maybe you can just -- before we go there, do you have, then, that indirect demand broken out by fuel?


MR. RINGO:  I'm looking in the report know to see.  We do not.  What we have in figure 15 of the report, on page 37, at the very bottom of this page you see gas supply mix for direct and indirect gas demand.


We have a supply broken out into those two categories, but we don't have them subdivided by fuel type.


MR. POCH:  Okay, we'll come back to that in a minute.


Let me just carry on with figure 7 for a moment, if I could -- well, figure related to that.


We couldn't find a breakdown of the demand by fuel for each sector separately in Day 1.28 -- at least, I couldn't.


As we saw a moment ago, figure 8 shows gas demand by sector but not by sector by fuel.


Is that something that could be -- you could point me to or pull out?


MR. RINGO:  The demand forecast files that we used for each sector I think were filed with JT1.28 as attachment 2 and attachment 3.


Attachment 3 we've been in a little bit already today, and it has outputs, I think on the summary output tab, that show demand by fuel type for the building sector.


MR. POCH:  Okay.  And --


MR. RINGO:  Attachment 2, I believe, has the total demand by fuel type for the transport and industry sectors.  And when I say demand, I am talking about annual consumption.


MR. POCH:  Right.  Okay.  Okay.  And really almost as an aside here, but you show 34 percent of gaseous energy demand by 2050 is -- in the diversified scenario is for transport.


Can you just tell us what kind of transport we are talking about there?


MR. RINGO:  That would be explained in the JT1.28, attachment 2.  I think that is conversion of heavy-duty transportation to consume hydrogen.


MR. POCH:  Right.  So there we are talking large trucks and what have you?


MR. RINGO:  Trains, trucks, boats.


MR. POCH:  Okay.  So basically, is it fair for us to assume that that would not be something that would be widespread through the distribution system -- we wouldn't be looking for distribution of hydrogen to serve that need throughout the whole distribution system.


It would be certain specific end points?


MR. RINGO:  I can't really comment on that.


MR. POCH:  Okay.  Fair enough.


In figure 2 -- I'm sorry, figures 10 and 11, I think it's page 29 now, you provide updated numbers for gas peak demand by fuel.


Am I right that that is -- well, you tell me, does that include electric power generation?


MR. RINGO:  I don't know.  I'd have to take that one back.


MR. POCH:  All right.  Let's get an undertaking for that.


MR. MILLAR:  It's JT9.5.

UNDERTAKING NO. JT9.5:  TO ADVISE WHETHER THE UPDATED NUMBERS FOR GAS PEAK DEMAND BY FUEL INCLUDE ELECTRIC POWER GENERATION.


MR. POCH:  Thank you.  And I'm going to, perhaps, as part of that, analogous to my earlier request, we would like to have the gas peak demand by fuel broken out by sector.


And in this case, I think we'd need it both for energy content and by volume.


Can you, when you go back and dig this out, point us to where we would find that data or provide it?


MR. RINGO:  That one, I'm not confident that we would have that.


I don't know.  I think we would have to take that one under advisement, because I --


MR. POCH:  All right.


MR. RINGO:  -- I can't take that -- like --


MR. POCH:  Okay.


MR. RINGO:  -- yeah, I'll leave it there.


MR. POCH:  Maybe we should give that a separate undertaking just so it's clear for the record, Michael, if that's okay.


MR. STEVENS:  Hi, David.  It is David Stevens speaking.  We can agree to provide the requested information -- I'm going to ask you to repeat it -- to the extent that it's readily available to Guidehouse.


If it's not, then we'll indicate the information is not readily available.


MR. POCH:  We -- yeah, we are not asking to you re-run the model.  We get that.  Okay.  So that --


MR. STEVENS:  Just before we move on, could you just repeat what JT9.6 would be?


MR. POCH:  Yes, 9.6 would be a breakout of gas peak demand by content -- by energy content and by volume broken out by fuel for each sector.


MR. MILLAR:  That's JT9.6.


MR. POCH:  Thank you.

UNDERTAKING NO. JT9.6:  TO PROVIDE A BREAKOUT OF GAS PEAK DEMAND BY CONTENT -- BY ENERGY CONTENT AND BY VOLUME BROKEN OUT BY FUEL FOR EACH SECTOR.


MR. POCH:  Now, we were talking a moment ago about direct demand and indirect demand, so let's go to figure 14 at page 36, I believe.  And -- okay, this is for electric demand, and you've shown, a little lower on that page, yeah, indirect and direct.


Can you just define those terms for us?


Is indirect the electricity used to produce screen hydrogen to supply as a gaseous fuel?


MR. RINGO:  Yes.


MR. POCH:  Okay.


MR. RINGO:  I think those are defined, if not in the footnote there, they are elsewhere.


MR. POCH:  Okay.  I just want to make sure we're on the same page.


And in figure 15 for gas demand, again it is broken out, indirect and direct.


Again, can you provide -- clarify for me what the distinction is there?


MR. RINGO:  Indirect and direct gas demand, so there is gas demand to produce blue hydrogen as a feed stock.


MR. POCH:  That would be the indirect?


MR. RINGO:  That's right.  You see the 419 in the bottom chart matches the 419 natural gas feed stock for SMR in the second to bottom chart.


MR. POCH:  All right.  Thank you.  Figure 15, update for figure 15, there is a graph showing Ontario supply of gas by decade and another showing imports.


I think we're going to have to scroll up to catch that, if I'm not mistaken.  Have I got the right figure?  Maybe it was figure 14.  Yes, there.


I'm just trying to understand how they relate to each other.  They don't seem to be added.  If we sum the two values for Ontario supply of gas and imports, they seem to come out to greater than the total gas supply mix, which is just below.


MR. RINGO:  What we're looking at here is the figure 14 electric supply.


MR. POCH:  Okay.  I think -- sorry, then it must be -- let's go to 15.  And I think there is comparable ones there, if I'm not mistaken.  Yes, hang on.  Okay.  Yes.


Yeah, for example, if we look at on the right-hand side of the page here, gas supply mix, petajoules, you've got Ontario supply broken out, electrolyzer, SMR, or anaerobic, adding up to 334, then you have got imports, adding up to 331.


If we add those together we get about 665, but the one below, which is for direct and indirect, is only 327, so we assume the one below is supposed to be total, but we've misread that, I guess, or tell me.


MR. RINGO:  I would have to take that back.


I think it is representing one side of that, but not the total.


MR. POCH:  All right.  Perhaps then if we could call that JT9.7, Michael, and I would phrase it as to reconcile supply -- the supply mix for direct and indirect gas demand with the two items above it in table -- figure 15.


MR. MILLAR:  JT9.7.

UNDERTAKING NO. JT9.7:  TO RECONCILE THE SUPPLY MIX FOR DIRECT AND INDIRECT GAS DEMAND WITH THE TWO ITEMS ABOVE IT IN FIGURE 15.


MR. POCH:  Thank you.  Page 45 of the revised report, there is a call-out box discussion of end user costs there -- in there.


And you've -- the word "residential" was added to the sentence that said the capital cost of building heating equipment were included.  Does the addition of the word "residential" mean that no capital costs -- or imply that no capital costs for commercial or industrial buildings were included in your analysis?


MR. RINGO:  That's correct.


MR. POCH:  Okay.  Why would that be?


MR. RINGO:  Residential costs were a priority for this analysis, the most impactful for end users.  Many commercial interventions, as we heard in tech conference 1, I think day 3, often pay for themselves.  We just -- it wasn't within the scope.


MR. POCH:  Okay.  On page A2 of your revised report, you added the discussion of planned new electric capacity and you removed the statement that all electricity capacities or forecasts remain the same as in the IESO 2020 APO, except for nuclear power, et cetera, which is referring to the reactors that are expected to be refurbished.  And then a similar statement was put into the retirements, the planned electricity retirements paragraph below.


Did anything related to that change your modelling, your outputs, or anything?  Or was that just a textual clarification of where that reference really belongs?


MR. RINGO:  That was a clarification.


MR. POCH:  Okay, thank you.  Table A6, page A4.  We are looking at blue hydrogen costs.  You increased the CAPEX costs for blue hydrogen from $650,000 as it was to $3.150 million per megawatt and the measured life increased from 20 to 25 years.  Correct?


MR. RINGO:  That's the change made in that table, mm-hmm.


MR. POCH:  Okay.  However, if we go to table A7, you show costs -- and I should note there is just a typo in your report; they show up as tables A66 and A77, but we assume they are A6 and A7 -- you show cost for kilograms for imports declining to either $1.50 for Quebec or $1.80 for western Canada.  And they were previously only shown by scenario where the costs in the old table A6 in 2050 were $2.90 per kilogram in a diversified scenario and $2.40 per kilogram in the electrification scenario.  So let me ask some questions about the conjunction of all these things.


What's the basis for the nearly five-fold increase in CAPEX costs versus -- well....


MR. RINGO:  I think that cost was misrepresented in the original report and that was a correction to represent the input to the model, not a change to the analysis.


MR. POCH:  So there was an error in the initial report and you just caught it.  Is that what you're saying?


MR. RINGO:  Right.


MR. POCH:  Okay.  And what was the basis for the increased measured life from 20 to 25 years?


MR. RINGO:  Same thing.  That was an assumption in the model that was not correctly represented in that table.


MR. POCH:  All right.  So you changed those two things in your new run of the model.


MR. RINGO:  Those were not changed in the run of the model.


MR. POCH:  Ah.


MR. RINGO:  Those existed in the model before and they are now correctly reported in this table.


MR. POCH:  I see, okay.  That being so, why did the delivered cost per kilogram drop?


MR. RINGO:  I don't have that answer at my fingertips.  I would have to take that back.


MR. POCH:  So yet another --


MR. RINGO:  You asked me what the table reference there.  So, to be clear, we're looking at the delivered cost per kilogram in which table?


MS. ROSZELL:  Yes.  Let's pause and just re-examine the question and see if we can address it here.


MR. POCH:  Sure.  It is in table A6.  You've got
the -- they were $2.90 per kilogram in the diversified scenario and $2.40 in the electrification scenario.  You've broken it out a little differently in your new report.  Now, you've got imports, you're showing the import costs as $1.50 from Quebec and $1.80 from western Canada.


MR. RINGO:  Right.  And so, previously, table A6 reported blue hydrogen costs, and now it's reporting hydrogen import costs generally, regardless of -- you know, assuming some mix of sources described in the paragraph above.


MR. POCH:  I see.


MR. RINGO:  So that's part of the difference there, is that you're comparing a blue hydrogen cost to a blended cost.


MR. POCH:  Okay.   And I take it, in your new run, then -- in the old run, you had assumed all the hydrogen was blue and, in the new run, you are assuming a mix?


MR. RINGO:  I don't think that's true.


MS. ROSZELL:  That's not correct.


MR. RINGO:  It was a mix before and it is a mix now.


MR. POCH:  Okay.  So then I'd like to get an explanation of how the -- oh, all right, okay.


MS. ROSZELL:  That's likely in the -- the mix is likely in the data we've provided.


MR. RINGO:  Well, I think it is in the paragraph preceding the revised table A7.


MR. POCH:  All right.  Okay, I think I understand.  Thank you.  Electricity-generated capacity cost; it is table A11.  There are all kinds of changes there.  Can you just give us an overview as to what led to the various changes.


MR. RINGO:  Table A11.  Mine is not working.  There we go.


MR. POCH:  I note you've mentioned the uranium cost affected the nuclear line.  It is then just the dispatched changing, or what?


MR. RINGO:  Right, so there were several changes made to this table.  And I think, if we mad had the black line version, we would see those, but no need to call it up now. I'll start with gas turbines.  That's probably the most straightforward.  Previously, we had combined costs for methane and hydrogen fired gas turbines and, on review, determined that hydrogen fired gas turbines would likely be more expensive, so those reflect that I think it's a 15 percent cost premium for hydrogen fired gas turbines.  That was just a review.  As we had the spreadsheets open and were responding to interrogatories and had already flagged some items for review, that seemed a change to make for improvement's sake.


For nuclear, the cost previously was based on -- I think you're right, there were revisions to it.  There were revisions to the uranium costs between the scenarios, where those previously used different fuel costs, and we updated those to be consistent.  Nuclear SMR, that previously was specified as a CONE, the cost of new entry.  That's the capital cost for new installations.  And fuel costs, those are to be consistent with how other costs are represented for these technologies.  We revised that to be in terms of CONE and fixed O&M and a variable O&M represented here.


Are there others that you have questions about?


MR. POCH:  I don't have specifics.  I just wondered generally, overall, and I think you've pretty much answered it.


MR. RINGO:  Okay.


MR. POCH:  You kind of revisited a number of items since you were visiting the table for the main item.


MR. MILLAR:  David, it is Michael Millar.  We will be looking to take a break shortly so, if this is a convenient spot; or if you just wanted to finish one line of questioning, that's fine, as well.


MR. POCH:  No, that's fine.  I can come back.  I don't have a lot left, but let's take the break.


MR. MILLAR:  Okay, great.  So it is now 10:50 a.m.  Let's return at 11:05 a.m.

--- Recess taken at 10:50 a.m.

--- On resuming at 11:05 a.m.


MR. MILLAR:  We are now back on the record, and I'll turn it back to you, Mr. Poch.


MR. POCH:  Thank you.  I just wanted to touch on T&D losses, revised page A-8.  There is a new sentence there saying that interregional -- intraregional electric losses were assumed to be 6 percent.


Was that a new assumption, or are you just documenting a previous assumption that wasn't -- hadn't been recorded into the report?


MR. RINGO:  You said revised page A-8.  I'm trying to find that reference.


MR. POCH:  It's electric we're looking to --


MR. RINGO:  And that was added, that sentence.  That was a clarification of an assumption that was already in the model that was not a revision to the inputs.


MR. POCH:  Thank you.  On the revised page A-9 there is a change, and that's in the assumed gas loss rates for interregional pipelines that went from .7 percent to .5 percent per hundred kilometres.


What prompted that change?  What's the new data source or what have you?


MR. RINGO:  I'm trying to find where that is again.


MR. POCH:  Sorry.  This is under gas and...  Yeah, I think if you look down near the bottom of the page there, there is a couple of -- fourth line under -- no, that's cost of electricity.  Sorry, I'm looking at the wrong line.


MR. WOOD:  This is Cody Wood from Enbridge Gas.


I think it is in the paragraph right below table A-13 on page A-8, where we were previously, of the same document.


MR. POCH:  Okay.  Again, my apologies for the mixed-up references.  Right near the top of the screen.


MR. RINGO:  General interconnection parameters is where it was before.  I have to take that back to the team. I suspect this is just a -- the report was misrepresenting it and the modelling input has not changed.


This is not -- yeah, so it'll have to --


MR. POCH:  Okay.


MR. RINGO:  -- we'll have to take that back.


MR. POCH:  I've lost track of where we are, Michael, with JT --


MR. MILLAR:  It is JT9.8.  If you could repeat the undertaking.


MR. POCH:  Just to investigate whether the change from .7 percent to .5 percent per hundred kilometres for gas loss rates for interregional pipelines is simply a correction to the reporting, or whether that changed in the study, if it changed in the actual run, to indicate what the changed -- the source of the changed data was.

UNDERTAKING NO. JT9.8:  TO INVESTIGATE WHETHER THE CHANGE FROM .7 PER CENT TO .5 PER CENT PER HUNDRED KILOMETRES FOR GAS LOSS RATES FOR INTERREGIONAL PIPELINES IS SIMPLY A CORRECTION TO THE REPORTING OR WHETHER THAT CHANGED IN THE STUDY, IF IT CHANGED IN THE ACTUAL RUN, TO INDICATE WHAT THE SOURCE OF THE CHANGED DATA WAS.


MR. POCH:  I'm just waiting.  Decker's scribbling, so I don't want to --


MR. RINGO:  I'm still listening.  Feel free.


MR. POCH:  Okay.  Great.  I wanted to just move on quickly to electric vehicles.  I couldn't find a lot about them in your 1.28, but -- so can I just ask, what did you assume for the -- what was the basis or what did you assume for the average efficiency of EVs?


MR. RINGO:  That is in JT1.28, attachment 2, and we assumed fuel intensity of megawatt-hours per kilometre listed in -- shall we call that one up, Mr. Poch?


MR. POCH:  I think that would be helpful, that, just so we can pinpoint what's there --


MR. RINGO:  JT1.28, attachment 2.  We're looking at the transport forecast tab that is the third tab in this model, columns H.


You are asking specifically about EVs, so column H I think is the only one that you are interested in, is the fuel intensity.  That's how much energy is required per unit of distance, megawatt-hours per kilometre.


MR. POCH:  That's column H, is it?


MR. RINGO:  Column H.


MR. POCH:  All right.


MR. RINGO:  So were you asking what is it, or were you asking what's the source?


MR. POCH:  First of all, let's just see -- that shows, if I'm correct, that's -- am I reading that correct that would be, you know, 15 or so kilowatt-hours per hundred kilometres, that's the terms we've -- at least my -- like five shows on its dash.


So am I reading that right?  That's the numbers we're looking at, the .00015 --


MR. RINGO:  So H26; that's right.


MR. POCH:  Right.  And so then the question is:  Do you recall what the data source for that is, and then if you can just tell us about the trend, there's two numbers there.


I take it that's -- the second one is a -- for a latter period; is that correct?


MR. RINGO:  Right, the rows are by decades, so you have 2020 on row 26, and then 2030, 2040, and 2050 is on row 29.


MR. POCH:  Right.  And that's not your Excel cutting off significant digits.


It actually goes up to .001 from the previous.


MR. RINGO:  There are significant digits that are not visible there, so it goes 15.5, 14.9, 14.3, 13.8.


MR. POCH:  14.3 and 14.8.


MR. RINGO:  13.8.


MR. POCH:  13.8.


MR. RINGO:  In 2050, so it's a --


MR. POCH:  I see.  Okay.  That's helpful.


MR. RINGO:  -- steady trend of improvement in the --


MR. POCH:  Right.


MR. RINGO:  -- fuel intensity for --


MR. POCH:  And can you -- can you -- what did you base that on, if you recall?


MR. RINGO:  So A-41 of that has the citation for the improvement of 2 percent per year.  That's from the international energy agency's mobility model.


MR. POCH:  That's helpful.  Thank you very much.


Just on the charging for those vehicles, is my memory correct, I think you mentioned this in an earlier technical conference, that you assumed that EV charging will be moved to off-peak, and you assumed that in your model at least by 2050; is my memory correct about that?


MR. RINGO:  We assumed -- we used a load shape to model when EV charging would take place.


That's a load shape from the National Renewable Energy Lab, and I think that load shape accounts for managed charging.


We did not modify that load shape to reflect the peaks calculated in our modelling, so if our modelling said the peak is this time of day, we did not change the load shape to say, okay, it is different.


We just understood that the load shape was tailored to include managed charging.


MR. POCH:  And is that consistent throughout this study period, or does it change over time?


MR. RINGO:  That is consistent throughout the study period.


MR. POCH:  Okay.  And where -- can you just point me where on your sheets I'd see that?


MR. RINGO:  The load shape?


MR. POCH:  Yes.  Where...


MR. RINGO:  JT128 -- 1.28, attachment 4.


MR. POCH:  And the NREL load shape data, is it for -- can you tell us if it's what year it's for?


MR. RINGO:  I do not know off the top of my head.


MS. ROSZELL:  Is the reference right here?  We can probably pull it up.


MR. RINGO:  We have the reference for transport NREL.  I think in our change summary we mentioned this.  A change summary does not have a date.  I don't know, Mr. Poch, what date --


MR. POCH:  Can we find out about that?  I assume that's something you just have to go back and find in your file where that came from?


MR. RINGO:  Yes.


MR. POCH:  I presume it will have a date on it, so...


MS. ROSZELL:  The reference is there.  It's just the date that we're tracking down in this undertaking?


MR. POCH:  Yes, please.


MR. MILLAR:  So that is JT9.9.

UNDERTAKING NO. JT9.9:  TO PROVIDE THE YEAR OR YEARS THAT THE NREL DATA ASSUMPTION FOR ELECTRIC VEHICLE LOAD SHAPE PERTAINS TO.


MR. POCH:  That would be the date, the year -- the year or years that the NREL data assumption for electric vehicle load shape pertains to.  And those are all my questions.  Thank you very much.


MR. MILLAR:  Great.  Thank you, Mr.  Mr. Poch.  We will move to Environmental Defence, and I see Mr. Elson has joined us, so I will pass the microphone to him.
Examination by Mr. Elson:


MR. ELSON:  Thank you.  Can everybody hear me?  Thank you.


MR. MILLAR:  Yes.


MR. ELSON:  Thank you.  I'd like to start, please, with the black-line of the Guidehouse report, and page 4 of that black-line.


MR. STEVENS:  Just while we're pulling it up, Ken, the black-line was attached to Enbridge's letter from last week, but it wasn't officially filed.  I wonder, does it make sense to mark it as an exhibit for the purposes of today, just so that it's got a notation?


MR. ELSON:  Yes, I think that would be helpful.


MR. MILLAR:  Let's do that.  So we'll call it KT9.2.  And, sorry, that's the black-line version of the Guidehouse report?  Okay, great.  KT9.2.

EXHIBIT NO. KT9.2:  BLACK-LINE VERSION OF THE GUIDEHOUSE REPORT


MR. ELSON:  And I understand that this is the black-line showing tracked changes as between the first the version of the Guidehouse report filed in this proceeding and the most recent one.  Is that correct?


MS. ROSZELL:  September 2022, just to clarify, is the most recent one.


MR. ELSON:  Just for my understanding, in terms of September 2022, you are talking about the date it was filed originally?


MR. RINGO:  The report, I think, on the title page had the date June 2022.  I think it was published by Enbridge in September 2022 and filed in October of that year.


MR. ELSON:  That's very helpful, thank you. But this is the --


MR. RINGO:  This is the black-line relative to that version.


MR. ELSON:  Thank you.  And so I see here, I'm looking at page 4 and it shows that, in the filed version, the diversified scenario was $181 billion cheaper than the so-called electrified version, and now that has changed to $41 billion.  Is that right?


MR. RINGO:  Yes.


MR. ELSON:  And so the swing and the overall impact of the changes has been $140 billion in favour of the scenario with more electrification?


MR. RINGO:  The cost differential between the scenarios has decreased by $140 billion.


MR. ELSON:  It decreased by $141 billion in favour of the scenario with more electrification.  Right?


MR. RINGO:  I mean, I'm not favouring one scenario over another.  I'm saying that used to be 181, not it's 141, so the cost differential between them decreased by $140 billion.


MR. ELSON:  And when I say "in favour", just so the record is clear when someone's reading it, it means that, when you are looking at the two, the numbers are what I'll call better for the electrification scenario in this version versus the previous version by $140 billion.  Right?


MR. RINGO:  If that's what you mean -- it sound like that's what you're saying.


MR. ELSON:  Okay.  Could we turn to JT1.24.  And the reason I asked for that clarification is that I believe, at the beginning, there was a reference to some different numbers and I just wanted to make sure that I understood correctly what the difference was.


So this, in JT1.24, has the cumulative consumption of gaseous fuels.  And I just want to confirm some simple math here.  I am pretty sure it's accurate, but, in this first table, we have different kinds of fuels, and I'm focussing particularly on blue hydrogen.

And, between 2030 and 2039, you have 1,559 PJs of blue hydrogen and then, in the next decade, you have 2,945 PJs.  And then, in 2050, you have to 289 PJs.  And, by my calculation, subject to check, when you add those up, it comes out to approximately 4,800 PJs throughout those years.  Does that sound right, subject to check?


And when I say "subject to check", Mr. Ringo, it is a term we use sometimes in these pleadings so that we can use numbers based on your figures and you can let me know later if they're wrong, but, subject to check, 4,800 PJs sounds about right?


MR. RINGO:  That sounds about right.


MR. ELSON:  And that's over 21 years.  Right?


MR. RINGO:  Yes, over the period 2030 to 2050.  That's a 21-year period.


MR. ELSON:  Got it, because it's inclusive of 2030 and 2050.  And so, if we take the cumulative number over those 21 years and divide it by 21, I come up with 228 PJs per year.  Does that sound about right?


MR. RINGO:  I mean, I don't have a calculator to follow along, but are you saying 4,000 and something divided by 21?


MR. ELSON:  And I'm just asking subject to check, and you can follow up later if I've got the numbers wrong.


MR. RINGO:  Two hundred -- what did you say the number was?


MR. ELSON:  Well, the cumulative number is 4,793 divided by 21.


MR. RINGO:  Okay.


MS. ROSZELL:  What's the question, besides math, please?  Maybe that helps us.


MR. ELSON:  Sure.  The average number of PJs per year of blue hydrogen between 2030 and 2050.


MR. RINGO:  And you said that you had calculated that to be what?


MR. ELSON:  228 PJs per year.


MR. RINGO:  Okay, okay.


MR. ELSON:  That sounds right?


MR. RINGO:  Yes.


MR. ELSON:  Thanks.  Page 2, please.  And, sorry, I could ask for this by way of undertaking, but I think it's faster if I just walk you through it now.  Sorry for all the math there.  We'll get up to some more interesting questions.


And then, on page 2, we have the same information, but expressed in terms of million cubic metres.  And, if we look at the blue hydrogen line, between 2030 and 2039, we have 128,416,000,000 cubic metres of blue hydrogen in the diversified scenario.  Is that right?


MS. ROSZELL:  Can we pull up that table?


MR. ELSON:  It's on the screen.  It's the...


MR. RINGO:  I don't see where you get 416 from.


MR. ELSON:  It's hydrogen derived from fossil gas, i.e. blue hydrogen, 2030 to 2039:  128,416,000,000.


MR. RINGO:  Okay, sure.


MR. ELSON:  And I've added up those numbers and I come out to approximately 395 billion cubic metres over those 21 years.  Does that sound about right, subject to check?


MR. RINGO:  Yes.


MR. ELSON:  And, if we divide that by 21 years, it comes to about 19 billion cubic metres of blue hydrogen every year.  Is that fair, subject to check?


MR. RINGO:  I see 18.8.


MR. ELSON:  I see 18.8, too.


MR. RINGO:  Okay.


MR. ELSON:  So 18.8 billion cubic metres per year?


MR. RINGO:  Okay, yes.


MR. ELSON:  Thank you.  Okay, if we could turn now to JT1.16.  While it's it getting pulled up, I'm going to ask you some really simple question questions, because I know that the OEB is wanting these transcripts to be more understandable.


Just to confirm, blue hydrogen is hydrogen generated from fossil fuels with carbon capture.  Right?


MR. RINGO:  Fossil fuels used as the feedstock.  And blue hydrogen is produced by separating hydrogen and carbon dioxide, that's right.


MR. ELSON:  And I'm going to be using an acronym which is SMR, and that is steam methane reforming, which is the process to convert methane gas to hydrogen gas, right?


MR. RINGO:  Right.


MR. ELSON:  Would you agree that SMR plants in North America use gas to drive the SMR process and the carbon capture process when they have carbon capture?


MR. RINGO:  I haven't studied them.


MR. ELSON:  You can't confirm whether that's the case or not?


MR. RINGO:  No.


MR. ELSON:  Okay.  I'm looking now at table 1, and in the last column are the blue hydrogen emissions embedded in your study as comparison -- as compared to the earlier columns, which are the findings of the Howarth paper -- Howarth and Jacobsen paper, and I see that the Guidehouse assumptions for blue hydrogen assume zero emissions associated with the energy to drive SMR; is that right?


MR. RINGO:  These are figures that we calculated on a best-efforts basis to describe the emissions rate assumed for blue hydrogen in this study.  That emissions rate was cited to a third-party study, and we -- as I mentioned to you in the first technical conference, we are not privy to all the details and calculations behind that emissions rate.


You asked us to say -- to complete a column with this table on a best-efforts basis, so I would not characterize these as our assumptions.  These are the, you know, our best effort at understanding what could comprise that emissions rate.


MR. ELSON:  And your best interpretation of that paper is that the emissions that they account for are the SMR process emissions, not the emissions to -- arising from the energy to drive the SMR or the energy to power carbon capture?


MS. ROSZELL:  Are we able to just have a discussion internally?  Because I think that line of questioning -- I just want to make sure that we're clear on, Decker, how we disaggregated this data, and then communicate that back clearly to Kent, versus, you know, how directly this was pulled from the reference, if we could.


MR. RINGO:  I think that's a good idea.


[Witness panel confers.]


MR. RINGO:  All right.  We're back.


Okay.  Your question, Kent, was on whether or not the energy to drive SMR -- what emissions are counted from that in the column that we added to the table here.


Your observation was that the Howarth and Jacobsen columns 1, 2, 3 include fossil fuel being used to drive SMR process.


We believe, subject to check, that the reference we used for the blue hydrogen emissions factor was using an electric-powered SMR process, where the energy to drive SMR would be coming from green electricity, and so would not have emissions associated with it for methane consumption or carbon dioxide production.


But like I said, that was us, you know, taking their emissions factor and teasing out based on stoichiometry the methane consumed in the process, the carbon produced in the process, and the fugitive upstream emissions from those.


MR. ELSON:  And what is the source that you were basing your numbers on?


MR. RINGO:  I think that is cited in our -- are you talking about the emissions factor?


MR. ELSON:  The sources for the upstream emissions associated with blue hydrogen.


MR. RINGO:  The upstream emissions, that was emissions from fugitive methane through gas transmission.  That was addressed in one of the undertakings.


It was an Enbridge Inc. report.  I don't have the citation at my fingertips.


Enbridge, do you recall the JT --


MR. ELSON:  I believe it's --


MR. RINGO:  -- number on that?


MR. ELSON:  I think it is JT3.3 may be the one that you're taking about.


I wasn't sure if it was the same report.


Can you file a copy of all of the sources that are the basis for your numbers under -- or your numbers for blue hydrogen emissions?


MR. STEVENS:  Kent, it is David Stevens speaking.


Kent, when you say "all of your sources for blue hydrogen emissions", we've been looking at various undertakings.


Are you speaking in terms of what's set out, for example, in JT124, or are you speaking about for the report, or -- where are you directing the question in terms of the sources?


MR. ELSON:  Well, I would think they would be the same sources, because JT -- I believe we were just looking at JT1.16 -- was providing a breakdown of the blue hydrogen emissions embedded in the report, so I assume the source underlying the interrogatory is the same as the source underlying the report.


If they are different, we would like both, please.


And so we are looking for the sources that Guidehouse used to calculate the emissions associated with blue hydrogen, like, the actual copy of the reports, as well as the calculations that -- and Guidehouse may have done in addition to those reports or between those reports and the actual numbers that are in the model.


MR. STEVENS:  Is that information, Decker and Andrea, which is available?


MR. RINGO:  I think so.


MR. STEVENS:  We will provided that information that's available in response to your request, Kent.


MR. MILLAR:  It is JT9.10.

UNDERTAKING NO. JT9.10:  TO ADVISE THE SOURCES GUIDEHOUSE USED TO CALCULATE THE EMISSIONS ASSOCIATED WITH BLUE HYDROGEN, THE ACTUAL REPORTS, AS WELL AS CALCULATIONS GUIDEHOUSE MAY HAVE DONE IN ADDITIONS TO THOSE REPORTS, OR BETWEEN THOSE REPORTS, AND THE ACTUAL NUMBERS IN THE MODEL.


MR. ELSON:  Thank you.  Did you include the electricity required to drive the SMR process and the carbon capture process in your modeling?


MR. RINGO:  We included the cost of those energy sources as an operating cost for the blue hydrogen process, the SMR process.  We did not include the -- explicitly include the capacity associated with those.  We assumed that the SMR process whose be purchasing that power and that was counted as the cost on that, in that category.


MR. ELSON:  Can you provide the sources for the cost of blue hydrogen?  I'd be very surprised if that is costing that includes green energy as being the input.  Maybe I've misunderstood what you said.


First of all, let's stick with the undertaking.  Can you provide an undertaking to provide the reports that are the basis for your blue hydrogen costs.


MR. RINGO:  I mean, I think we've cited those already.


MR. ELSON:  If you could provide copies, we'd appreciate them.


MR. RINGO:  Okay.


MR. MILLAR:  JT9.11.

UNDERTAKING NO. JT9.11:  TO PROVIDE THE REPORTS THAT ARE THE BASIS FOR THE BLUE HYDROGEN COSTS.


MR. ELSON:  And you're telling me that your cost estimates for blue hydrogen included an assumption that the SMR process in the carbon capture process is driven by zero emissions electricity?


MR. RINGO:  I'm telling you that we cited a third-party source with an emissions factor that we used, and I believe that source was an ESMR process.


MR. ELSON:  Now, I'm talking about two different questions.  One is your source for your emissions factor and one is your source for your costs, and I'm trying to determine if they had the same underlying assumptions.  Was the underlying assumptions in your costing document that you're driving your SMR process and your carbon capture by 100 percent zero emissions electricity?


MR. RINGO:  I'll have to check on that.


MR. ELSON:  Thank you.  I assume by way of undertaking, you mean, Mr. Ringo?


UNIDENTIFIED SPEAKER:  Are you able to pull it up?


MR. RINGO:  Could you restate the question?


MR. ELSON:  To confirm whether your sources for the cost of blue hydrogen assumed that the energy to drive the SMR process and the energy required to power the carbon capture were 100 percent zero emissions electricity.


MR. RINGO:  And from the sources of the cost and whether those included zero emissions electricity?


MR. ELSON:  Thank you.  Should we have an undertaking for that?


MR. MILLAR:  That is JT9.12.

UNDERTAKING NO. JT9.12:  TO CONFIRM WHETHER YOUR SOURCES FOR THE COST OF BLUE HYDROGEN ASSUMED THAT THE ENERGY TO DRIVE THE SMR PROCESS AND THE ENERGY REQUIRED TO POWER THE CARBON CAPTURE WERE 100 PERCENT ZERO EMISSIONS ELECTRICITY.


MR. ELSON:  Thank you.


MR. RINGO:  Did I miss one in there?  I saw JT9.10.  I'll have to check the transcript.


MR. ELSON:  I think 11 was for the underlying documentation and 9.12 is for confirmation of whether the reports that underlie your cost estimate are assuming 100 percent zero emissions electricity driving the SMR process and the carbon capture process.


MR. RINGO:  Okay, thank you.


MR. ELSON:  So if we scroll down this page to the next page, please.  I have here that your total emissions of grams for CO2 equivalent per MJ are 5.58.


MR. RINGO:  That's what it adds up to.


MR. ELSON:  And your methane leakage rate is 1.4 percent.  Why is that a range?  Does it change over time?


MR. RINGO:  I don't know.


MR. ELSON:  Can you confirm that, please.


MR. RINGO:  Okay.


MR. MILLAR:  I think that's JT9.13.

UNDERTAKING NO. JT9.13:  TO CONFIRM METHANE LEAKAGE RATE AT 1.4 PERCENT.


MR. ELSON:  And could you reproduce the table in JT1.16 based on global warming potential of 100 years, instead of -- I think this may be JWP 20, and just do it in JWP 100.


MR. STEVENS:  Hi, Kent.  It is David Stevens speaking.  Sorry, just for the record, what is the premise on which the table is prepared now and what is the premise that you were asking for it  to be re-prepared?


MR. ELSON:  If the answer is that the table is already based on a global warming potential, a 100-year global warming potential, then we don't need anything else to be done.  The challenge is that our blue hydrogen numbers in the evidence go back and forth between those two, and I'm trying to compare numbers between tables, which is just a bit challenging.  So maybe the request would be to confirm whether the table is in a 20-year global warming potential and, if it is, to provide the numbers in a 100-year global warming potential.


MR. STEVENS:  In response, I have two questions for Decker and Andrea.  The first is:  Do you know whether the table is expressed on the basis that Kent is asking?


MR. RINGO:  The first three columns of the table citing the Howarth and Jacobsen report use a 20-year global warming potential.  And the final column of the table uses a 100-year global warming potential.


MR. ELSON:  Okay, that's helpful to know.


MR. RINGO:  There is a footnote right there, the first bullet on that list.


MR. ELSON:  I see.  I hadn't realized that that meant that you also put that in the chart in that way.  Okay, well, then I'm going to ask you a different question, which is to reproduce the chart with consistent global warming potential years, either 20 or 100.


MR. STEVENS:  Another question for the witnesses.  It is David Stevens speaking.  Is that request a lot of work?


MR. RINGO:  No.


MR. STEVENS:  Is that something you're able to do?


MR. RINGO:  Yes.


MR. MILLAR:  Okay, so we can mark that as JT9.14.
UNDERTAKING NO. JT9.14:  TO REPRODUCE THE CHART WITH CONSISTENT GLOBAL WARMING POTENTIAL YEARS, EITHER 20 OR 100..


MR. ELSON:  Thank you.  Now, if we could turn to JT1.17.  And this was a -- and, in particular, page 4, please.  What we see on the screen here is a representation of some data from a study by a Mr. Balcombe, and it shows, as the yellow diamond, the Guidehouse assumptions compared to some other literature.  Do you see that there, Mr. Ringo?


MR. RINGO:  I do.


MR. ELSON:  And so my next questions come from the Balcombe paper.


Mr. Stevens, is that something that can be pulled up?  I did provide a copy and I'm in your hands as to how to deal with that, because I have some questions on it, and it is a document that was referred to in your undertaking response.


MR. STEVENS:  Thank you, Kent.  It is David Stevens.  I believe that Angela will have the emails that you sent that attached that document.  We haven't, as yet, been able to confirm a publicly available, clearer version of it, so we'll have to use the version you provided.


In terms of your questions, I can't speak for the witnesses as to whether they'll be able to answer all of them or not, but it seems to make sense to proceed with them, and we'll deal with them as they come along.


MR. ELSON:  Okay.  And I actually propose that we do not mark this as an exhibit right now in the hope that we can get a better copy, or maybe we can mark it as an exhibit and -- you know, I think part of our discussion, Mr. Millar, was that Mr. Stevens and I weren't sure whether -- whether copies can be provided, so maybe we can deal with this on the break and not mark it as -- for now.


Would that work for you, Mr. Stevens and Mr. Millar?


MR. STEVENS:  That's fine with me.


MR. MILLAR:  That's fine with me.


MR. STEVENS:  Again, just for the record, my concern is as to whether any of us have the proper permissions to put this on a public record.


MR. ELSON:  If we could turn to page 1081 of this document.  On 1081 you will see -- I am just pulling it up on my screen as well, under the heading 3.1.


I believe it is page 5.  It's PDF page 5, should make it easier.


Under 3.1, if you zoom in at the bottom, it says:

"Estimates of GHG emissions associated with hydro production from natural gas and forming..."


And it shows some numbers, and further on it says:

"Although estimates below 71 grams of CO2 equivalent per kilowatt-hour exclude supply chain emissions."


So the emissions below 71 exclude supply chain emissions; do you see that there?


MR. RINGO:  I did not develop the JT1.17 response, so I don't know that I'm the one to respond to this question.


I do see what you have on the screen.


MR. ELSON:  Well, that's fine.  Why don't we turn back to JT1.17.


And so my understanding is if we remove the circles below 71 grams CO2 equivalent per kilowatt-hour because they exclude supply chain emissions, then according to this, your numbers are outside of the range of what has been found in the literature in the Balcombe report.


Would that be your interpretation as well?


MR. RINGO:  I haven't reviewed the Balcombe study in-depth, so I can't say for certain.


MR. ELSON:  Can you confirm that by way of undertaking?


MR. RINGO:  I mean, I'll say again JT --


MS. ROSZELL:  Sorry, sorry, could we take an opportunity to join the -- our Enbridge colleagues and figure out an appropriate way to proceed with this one, Kent?


MR. ELSON:  I'd be fine with that, and why don't I ask my next question, which is in relation to page 8 of the study.


And that's PDF page 8.  And I'm looking on -- a little bit further down on the right-hand side on the paragraph that starts with the word "only".


And it says:

"Only two studies present disaggregated for SMR with CSS showing supply chain emissions of 3.6.5 and 41.2 grams CO2 equivalent per kilowatt-hour.  This range is significantly lower than existing estimates of natural gas supply chain emissions presented here as 47 to 135 grams CO2 equivalent per kilowatt-hour.  Emissions estimates for SMR and CSS could therefore be underestimated in the literature reviewed here."


And so it seems to me that when you dig down into this report and you exclude the data points that don't have -- sorry, upstream supply emissions, then Guidehouse figures are not consistent with these numbers and, in addition, that these numbers themselves are underestimates because the latest information shows that the actual emissions from the gas supply chain are significantly higher.


So I'd like you to take those two comments away, and you can discuss in your group and come back to me.  Thank you.


MR. STEVENS:  Just to be clear, Kent -- it is David Stevens speaking -- you are asking the witnesses to provide their impressions as to the implications of the paragraphs you've taken them to?


MR. ELSON:  I mean, I think the implications are clear, and I'm hoping that the witnesses will agree with those, but they'll be able to say whatever they wish in response.


[Witness panel confers.]


MR. RINGO:  Right.  So this, I think, is a question for the Enbridge panel that authored the JT1.17 undertaking.


MR. ELSON:  Well, it is actually for both of you, because it is your report that talks about blue hydrogen, but I'm fine to -- really, it was for you, but I'm fine to hear from Enbridge first.  But I would like to hear Guidehouse's view afterward.  I'll give you some time to think about it.


MS. MURPHY:  I will take the lead.  It is Jennifer Murphy from Enbridge Gas.  I'll take a stab at it and then, if you want to add anything, that is great.


So, Kent, we provided this response and this reference in our undertaking response.  However, the folks on the Enbridge side that worked on that response are not on the panel today and I'm just not comfortable -- you know, I see what you're taking us to and I agree that what you've recited is what's on the screen, but, without reading the rest of this report and the context that that statement is put into, I just don't think we can really answer these questions today.


MR. ELSON:  And those are the people that I asked be on this panel two days ago.  Is that who you are referring to?


MR. STEVENS:  Kent, it is David Stevens speaking.  This is the report that you asked about.  We had an exchange yesterday about what we viewed as the relevance of these additional documents and I indicated to you that the witnesses -- if indeed we were required to answer these questions, witnesses may not be prepared to answer the particular detailed questions about full reports.  And, you know, if it's necessary to provide some answers by undertakings, we'll do that.


MR. ELSON:  I just wanted confirmation on the record, Mr. Stevens.  I don't think it is a point of dispute that we had asked that witnesses be available to answer these kinds of questions.


MR. STEVENS:  You had asked that and we had indicated our view as to the relevance.  It turns out our view wasn't accepted, but that was the exchange between us up until 9:30 this morning.


MR. ELSON:  Mr. Ringo, can you comment on this, please, or Ms. Roszell.


MR. RINGO:  I take the same position as Jen, in that I can read what you can read on the screen, but the, you know, details around emissions rates in and out of this range, I can't comment on.


MR. ELSON:  I will turn back to JT1.17.  And we had looked at the Balcombe report which was provided to us and, on page 3 of this undertaking response, there was an answer relying on the Pembina report.  And the Pembina report has a number of different figures, and I'll focus on two of them because I think grey hydrogen is irrelevant.


They say that, at the best current technology, your total emissions would be 53.8 grams of CO2 equivalent per MJ and the best-case sort of future SMR would be 14.  I just wanted you to confirm, Mr. Ringo, that both of those are far more than the number that's assumed in your report, which is 5.58.  Right?


MR. RINGO:  I'm comparing this to the JT1.16 response and the 5.58 we have there, and I can confirm that those numbers are greater than 5.58.


MS. MURPHY:  Just to add some context, though.  I just want to point out


[Reporter appeals.]


MS. MURPHY:  It's Jennifer Murphy from Enbridge Gas, apologies.  So those emissions are based on today's practices and blue hydrogen from our production today.  And part of our concern is that, over time, those emissions will come down; both the upstream emissions will come down, the carbon capture will become more efficient.  So the blue hydrogen that is in the Pathways study is really coming in over the next few decades, but it is going to be more efficient from an emissions perspective than what is shown there.  But I think you could compare the value that is provided in JT1.6 to this, but it's not a straight, you know, apples-to-apples comparison.  This is today, whereas we were looking in the Pathways study at blue hydrogen in the future.


MR. ELSON:  Ms. Murphy, I'm going to agree with you and see if you will agree with my different description here, because the Pembina Institute had two numbers here.  The best current is 53.8, but they also had a best SMR, which is a not a current facility, but, you know, a future speculative facility, and even it was 14 grams of CO2 equivalent per MJ.  Would you agree with that?


MS. MURPHY:  I can only speak to my understanding, which is a bit higher-level than the person who would have responded to this undertaking.  So, again, we don't have the person on the panel who did this comparison here.


MR. ELSON:  Well, let's pull up the Pembina Institute report itself, please.  And this one, we can mark as an exhibit.  Could this be marked as an exhibit, please.


MS. WALTER:  That will be KT9.3.

EXHIBIT NO. KT9.3:  PEMBINA INSTITUTE REPORT.


MR. MILLAR:  I'm sorry.  I was on mute, so thank you, Cherida.


MR. ELSON:  And if we could turn to page 13 of this document.  You will see that the  53.8 figure is for the existing and the 14 figure is for, I guess you could say, non-existing.  Do you see that there?


MS. MURPHY:  Sorry, what are you referring to?  I just didn't follow.


MR. ELSON:  You know what, I think this actually speaks for itself, so I don't need to ask a question about it.  What I had really wanted to refer you to is page 11 of this document.


MS. MURPHY:  I just wanted to pause here.


MR. ELSON:  Go for it.


MS. MURPHY:  I think that's referring to approved -- like, the best SMR process.  I don't think it has any -- like, I'm not sure that they are varying the methane upstream.  But, again, I'm just not familiar with the full content of this report, so I would have to take that back.  It is speaking about SMR performance, not necessarily upstream emission.


MR. ELSON:  I mean, the leakage rate here is listed as 0.16.  We'll come to that in a minute, but if we could turn to page 11, please.


So even these Pembina numbers, if you scroll down a little bit so we can see all the highlighted text, it notes here that the upstream natural gas emissions intensity was calculated based on 2018 emissions levels from Canada's national inventory.  Do you see that there?


MS. MURPHY:  Yes.


MR. ELSON:  And, Mr. Ringo, are you familiar with the fact that the national inventory numbers in most countries, including Canada, are based on bottom-up assumptions and that top-down measurements are finding much higher levels of emissions from gas extraction?


MR. RINGO:  I haven't studied those, so no, I'm not familiar with that finding.


MR. ELSON:  Okay.  Well, let's turn to the national inventory report.  Could this be marked as an exhibit, please.


MR. MILLAR:  Yes, that is -- we're now at KT9.4.

EXHIBIT NO. KT9.4:  NATIONAL INVENTORY REPORT


MR. ELSON:  And if we could turn to page 49 of this report, please.  It says here:
"Traditional approaches, such as those used for this report, use engineering methods to estimate emissions for individual sources based on component-level emission factors and populations, simulations, metered or calculated volumes of gas vented or flared, et cetera, to build inventory estimates from the bottom up.  Recent studies in Canada that have used atmospheric measurements to derive top-down estimates suggest that bottom-up inventories underestimate methane emissions from the oil and gas industry."


And I guess I should put this question to both Guidehouse and to Enbridge:  Is this consistent with your understanding, what's written here in Canada's most recent national inventory report?


MS. ROSZELL:  I can confirm what's written here.


MS. MURPHY:  From the Enbridge perspective, it is Jennifer Murphy from Enbridge Gas, I can confirm that I'm aware that, often, top-down and bottom-up estimates are not alike.


MR. ELSON:  So as a source for this in Canada's national inventory report there is a reference to a number of studies, and I'd like to take you now to the Tyner and Johnson study that's listed there.


And you will see that, based on airborne LIDAR, these scientists confirmed that methane emissions are 1.6 to 2.2 times the current federal inventory estimates.


My two questions are, first, whether you agree with how I have described these findings and whether they are consistent with what you might have seen elsewhere, Ms. Roszell.


MS. ROSZELL:  We can confirm that this paper is stating that.


I don't think we've done enough studies to confirm if other -- or enough research to confirm if other studies find the same thing or if we would make an assessment that we agree.


MR. ELSON:  I can't recall whether we marked this as an exhibit.  Did we?


MS. ROSZELL:  We did not.


MR. ELSON:  Could we mark it as an exhibit, please.


MR. MILLAR:  Let's call it KT9.5.

EXHIBIT NO. KT9.5:  PEER-REVIEWED PAPER BY DAVID R. TYNER AND MATTHEW R. JOHNSON DATED 2021, PUBLISHED IN "ENVIRONMENTAL SCIENCE AND TECHNOLOGY".


MR. ELSON:  Thank you.  I'll turn now to --


MR. MILLAR:  Mr. Elson, sorry, that's the Environmental Science and Technology, is it a report?


MR. ELSON:  It is a peer-reviewed paper by David R. Tyner and Matthew R. Johnson dated 2021, published in this journal, "Environmental Science and Technology".


MR. MILLAR:  Thank you.


MR. ELSON:  I apologize for not describing it properly before.


If we could turn now to the Chan paper from 2020.


This is a report by a number of scientists, including Elton Chan, as the lead author.


The year is 2020, and it is published in Environmental Science and Technology.


Can we mark this as an exhibit?


MR. MILLAR:  Yes, KT9.6.

EXHIBIT NO. KT9.6:  REPORT BY A NUMBER OF SCIENTISTS, INCLUDING ELTON CHAN, AS THE LEAD AUTHOR.  THE YEAR IS 2020, AND IT IS PUBLISHED IN ENVIRONMENTAL SCIENCE AND TECHNOLOGY.


MR. ELSON:  And the title is "Eight-Year Estimates of Methane Emissions from Oil and Gas Operations in Western Canada are Nearly Twice Those Reported in Inventories."


Have I understood the gist of this paper from the title there?


MS. MURPHY:  It is Jennifer Murphy from Enbridge Gas.  I don't think any of us can agree with the gist of the paper.


We haven't read this.  We weren't prepared for this line of questioning, and both the Guidehouse panel and Enbridge panel, we haven't read this document.


So, I mean, that's what the title says, but I don't know what else this document says.


MR. ELSON:  Ms. Roszell, are you familiar with the climate science around emissions from gas extraction?


MS. ROSZELL:  I am not an expert in this area, no.


MR. ELSON:  Are you familiar with the findings?


MS. ROSZELL:  Nope, I've also not reviewed this paper.


MR. ELSON:  Have you folks considered this as part of your report for Enbridge?


MS. ROSZELL:  We consider the reference --


MR. STEVENS:  It is David Stevens speaking.


When you say "have you folks considered this as part of your report", what's the "this" that you are speaking of, Kent?


MR. ELSON:  I'm happy to be more clear, Mr. Stevens.


Has Guidehouse considered the latest science finding that emissions from gas extraction is considerably higher than the amounts reported in the national inventories as part of its report for Enbridge?


MR. STEVENS:  And to be clear, when you say "science finding", you are referring, for example, to this paper or to what some commentators are reporting?


MR. ELSON:  No, Mr. Stevens, I'm referring to what's stated in Canada's official National Inventory report, and I've referred to two examples of scientific peer-reviewed papers that are cited in its official National Inventory report for the proposition that top-down estimates are finding considerably more upstream emissions in comparison to the bottom-up estimates that are currently used as part of the National Inventory and not just some random studies.


MS. ROSZELL:  Given that we weren't prepared for this line of questioning, I recommend we just take a moment to convene with our Enbridge colleagues, and we can come back to you on.


MR. ELSON:  Okay.


[Witness panel confers.]


MR. RINGO:  We're back.


Kent, your question related to whether the papers you're putting on the screen and this notion of the difference between top-down and bottom-up emissions are included in the Pathways report.


We've provided citations to the upstream emissions from methane production and processing, and the figure we use for that, it's from a 2016 paper from U Calgary.


I'm not familiar -- you know, I haven't dug in-depth on that to speak to whether it accounts for this or not.


MS. MURPHY:  If I could also add, Kent, you know, I think various studies are showing various different things.  And that national inventory report that you just showed, I believe that was the most recent version that has just come out in the last month and that it acknowledged it there.  I don't know that that messaging from the federal government was in the previous report.  It is a many hundred or thousand-page report, so I don't recall what it said the last time, but I think that box might be new.


I think Enbridge can agree we're seeing, too, that there are a lot of studies that are saying top-down  and bottom-up, different, but it is hard to reconcile which -- you know, you're showing studies that show what you would like me to say and I can find studies that say a different number.  We can just continue with this study battle, but it is hard to say which of these independently peer-reviewed studies might be the most correct and, until we see better data coming from the federal government, it is hard to reconcile which of all of these different papers -- and more; you know, not just what you filed, but what else is on the [audio dropout] currently, it is hard to come up with what is the appropriate number without, I think, the federal government really digging deeper into this.


MR. ELSON:  Sorry, I thought you were finished.  Continue.


MS. MURPHY:  Yes, sorry.  I was just saying, I mean, I think that that's what the federal government has noted they'll be doing and we're waiting for that information to come out in the future, and maybe that would make an impact here.


By far, the larger source of emissions from the use of natural gas as a fuel on its own are the end-user emissions, so I'm just not sure -- you know, bringing this back to the relevancy of the report, if we said the emission rate was double what was used, would it make a large impact?  My sense would be that it wouldn't, so -- I mean, this is a lot of time just talking about these studies.  I'm just not sure that actually changing that number based on these studies makes even that big of a difference in the report.


MR. ELSON:  I'm very glad you asked that question, Ms. Murphy, because that's exactly what I'm going Guidehouse to confirm, whether it does or doesn't make a difference.  And I'll be getting to that at the end of my current set of questions here.


I believe I sent this along, but there is a review of Canada's methane regulations for the upstream oil and gas sector, a December 2021 report, and I just wanted to ask a quick question about this further to your comment, Ms. Murphy, that this is new information coming out of the federal government.  And I'm just going to confirm that I did send that to you, Angela, and, if you could pull it up, then that will be good.


MS. WALTER:  Sorry, which one was that called?


MR. ELSON:  Review of Canada's Methane Regulations for the Upstream Oil and Gas Sector.


MR. MILLAR:  Would you like that marked, Kent?


MR. ELSON:  Yes, please.


MR. MILLAR:  KT9.7.

EXHIBIT NO. KT9.7:  DOCUMENT ENTITLED "REVIEW OF CANADA'S METHANE REGULATIONS FOR THE UPSTREAM OIL AND GAS SECTOR."


MR. ELSON:  If we could turn to page 18, and I am only going to read one sentence from this.  My apologies, it is PDF page 23.  It is page 18 on the sort of internal hard-copy pages.  And it says that:

"The government recognizes atmospheric measurements of methane have indicated that the official national inventory underestimates emissions from Canada's oil and gas sector."


Ms. Murphy, were you aware of this 2021 report from the federal government noting that underestimation of methane emissions in Canada's oil and gas sector?


MS. MURPHY:  I'm aware of the work that is being done to further reduce the methane emissions in Canada.  It's not directly one of my accountabilities, so I'm aware of it, but I'm not intimately familiar with this.


MR. ELSON:  Okay.  Okay, so this all came from a discussion of the Pembina report, and I think we confirmed that both of the numbers in the Pembina report are considerably higher than the upstream emissions report from the Guidehouse study and that the Pembina report numbers themselves are based on the national inventory, and that the national inventory numbers are somewhere in the range of half of what the actual emissions numbers are, according to the Chan and the Tyner papers that are cited in the latest national inventory report.  Is that a fair summary?


MS. MURPHY:  I would say I don't think it is, as we haven't had a chance to review all of these papers.  So, I mean, if it's something you'd like us to take away on undertaking and review and make comments on, we can, but I would agree that's what --


MR. ELSON:  I'm a bit --


MS. MURPHY:  We haven't read those papers yet, and we can't agree to that.


MR. ELSON:  Well, I did provide them to you, and I'm a bit stuck now because what I anticipate happening if I asked you a interrogatory is an untested piece of -- sorry, for an undertaking is an untested piece of evidence that I can't ask follow-up questions on, so I'm left without an answer, I think.


MR. STEVENS:  You provided something in the order of eight or nine reports two days ago.  We disputed whether they were relevant for today.  We indicated that we may not have witnesses available to speak to them.  This is going well beyond follow-up on the updates to the report.  I suggest it's going beyond follow-up on the undertakings that were given.


For you to continue throwing aspersions at the witnesses for not being prepared is entirely unfair, Kent.  You started your discussions with the Board Panel this morning indicating that you fully expected they wouldn't be in a position to provide an answer as to whether these questions are relevant.


MR. ELSON:  Mr. Stevens, my comment about being left up a creek if I ask these by way of undertakings wasn't meant to cast aspersions on the Panel.  I fully understand that the Panel does not have the expertise to answer these questions.  I actually have been asking them primarily to the witnesses -- sorry, the experts, the Guidehouse folks.  I have gotten into a conversation and I just want to be clear on the record I'm not suggesting that you, Ms. Murphy, should have the technical expertise to answer these questions.  I'm just explaining why an undertaking response doesn't get me what I need, and I was hoping to hear from Guidehouse on this.

But I think, in the interest of time, I should move on unless you have another comment, Mr. Stevens.


MR. STEVENS:  I do have another comment, Mr. Elson.  This is the third round of discovery.  You are not providing documents that didn't exist when you asked interrogatories.  You are not providing documents that didn't exist when you did the first technical conference.  It is your third shot at this and I take exception to the comments you are making about the unfairness to you.


MR. ELSON:  Mr. Stevens, I am referring to documents that your client provided in response to an undertaking that it should have provided when we asked interrogatories.  And if the documents had -- you know, I don't think there is a point in arguing this on the record.


MR. STEVENS:  It's simply not --


MR. ELSON:  We're limited in time.


MR. STEVENS:  the case, Kent, for the document that's on the screen right now, for example.  But let's move on.  I agree with you that --


MR. ELSON:  Well, that's because this document is challenging the undertaking response which is relying on national inventory numbers which are wrong.


MR. STEVENS:  Let's move on.


MR. ELSON:  If we could turn now back to JT1.17.  The last cite in JT1.17 is on the further page up.  Sorry, other direction; on page 2, I believe.  There is a reference to a 2019 report by Earth Shift Global.  I'm looking at the third paragraph here and it says:

"The natural gas production and transmission methane emission rates for grey hydrogen provided in that report are 15 grams CO2 equivalent per MJ and 0.8 grams CO2 equivalent per MJ for hydrogen, respectively."


So together those come to 15.8 just for the natural gas production and transmission figures because we're talking about grey hydrogen.  And, again, those are considerably higher, Mr. Ringo, than your 5.58 in your report.  Is that a fair comparison?


MS. ROSZELL:  I believe, Kent, that, through the previous undertakings, we've agreed to provide additional detail about that 5.5; where it comes from, what the source of it is, how it's broken down into the categories that are associated in that table where it's compared to previous studies, and through the response to that undertaking you'll have confirmation of how that number compares to this number here.


MR. ELSON:  Thank you.  And I would also like confirmation that this 15.8 figure is referring only to the upstream methane transmission and production emissions, not also the emissions from the SMR process or the energy to drive the SMR process or the energy for carbon capture.  If you could confirm that in your response, whether I have this understood correctly, that would be appreciated.


MR. RINGO:  Well, this -- I mean, this wasn't our citation, so I don't know if that belongs in the undertaking we have undertaken.


MS. ROSZELL:  This is an additional undertaking specifically related to the 15, not to the 5.5.


MR. ELSON:  I just want to make sure that I understand a comparison between what Enbridge has put on the -- I hadn't -- I'm quite sure -- I hadn't understood the exact, you know, cooperation or lack of cooperation or lack of, you know, who did this response, I guess it's 100 percent Enbridge.


Either way, there are some numbers that have been put forward in JT1.17.


I'm trying to understand how they correspond with the numbers in your report.


My understanding is that this number from Earth Shift Global is 15.8 grams CO2 equivalent per MJ of hydrogen and that that is, give or take, three times your 5.5 figure, and because it is for grey hydrogen, it would not also include the emissions from the SMR process of imperfect carbon capture, nor the emissions from the energy used to drive the SMR process, nor the emissions to drive the carbon capture process.


And I am just hoping you can confirm that by way of undertaking.


MS. ROSZELL:  Just to be clear, Kent, the emission factors that are included in the analysis as part of the Pathways study which Guidehouse completed are all included in the granularity which we have available in all of the detailed spreadsheets which have been provided in advance to today, so if there is a question about a specific number within those spreadsheets, which is the 5, we are able to respond to that, and we have agreed to do so through undertaking.


And so we will do that.


We have already put that in an undertaking.


MR. ELSON:  I've asked for something in addition to that, which is to compare your number with this number.


And the reason that I would like you to do that is because I think I understand the comparison, but that's different from you confirming how that comparison works.


I want to make sure that we're talking the same units, and I want to make sure that we have an understanding of what's included and what's not included.


Are you able to answer the question that I asked previously?  I'll try not to repeat it, because it's a long one.


MS. ROSZELL:  Yeah, I just want to make sure that you also understand that the Pathways study is going to be based on a number of assumptions.  Those assumptions have been provided to you.  There are a number of different alternative assumptions which we could use, and we -- if there is a specific assumption that you have a question about, which is the 5.5, we were able to provide commentary on it, but there are a number of other assumptions which we could have used, given that it is a scenario, potential future, not intended to predict the future, so I'm just wondering what the relevance of going into numbers if they are not included in the Pathways study.


MR. ELSON:  Because in response to our request to rerun the report, the answer was that it shouldn't be re-run with different assumptions, because the Howarth assumptions are different from those in the Earth Shift Global and the Pembina report, and also the -- the Balcombe report.


And what we're seeing is, in relation to the Earth Shift Global, your numbers seem to us to be far lower than the Earth Shift Global numbers, and the Earth Shift Global numbers are missing key components, such as the SMR process and the energy to drive the SMR process and carbon capture.


I want to make sure that we have that comparison accurately.


If you can provide that by way of undertaking we would appreciate it, and I'll leave it at that.


MS. ROSZELL:  Perfect.  Fully understand the question now.


MS. MURPHY:  This is Jennifer Murphy, Enbridge Gas.


This was a response that was prepared by Enbridge Gas.


I think if you are asking questions on this, it's most appropriate that either Enbridge and Guidehouse prepare a response.


I don't know that, you know, Guidehouse is familiar with that source or not.


So if we wanted to compare what was used in the study with what we're showing in this response, I think it probably needs both parties to be involved, and we could take an undertaking to clarify what those values do and do not include.


I am happy to do that, but I think that response is more likely to come from the Enbridge side, and you are specifically asking Guidehouse, so if you would like Enbridge to do that, we're happy to do that, and then have -- work with Guidehouse to compare that to the numbers that were used in the study.


MR. ELSON:  Thank you.  A combined or cooperative response would be excellent, Ms. Murphy.


MR. MILLAR:  Okay.  So let's call that JT9.15, and I hate to do this, Kent, but -- or somebody -- if somebody could give the 20-word summary of that.


And then Kent, I also see we're right at 12:30.


So is this a convenient spot for the lunch break?


MR. ELSON:  Yeah, I will have one other question on this topic, but, you know, I'll ask it after the lunch break, and let me turn to encapsulating that interrogatory -- or, sorry, undertaking request, which is to compare the 5.58 grams figure from the Guidehouse report for blue hydrogen with the figure in Earth Shift Global and to confirm what is included in the Earth Shift Global, and my understanding that the Earth Shift Global numbers excludes the emissions from an imperfect carbon capture in the SMR process, as well as the emissions from the energy to drive the SMR process and carbon capture.


MR. MILLAR:  Okay.  Thank you for your pithiness.  That is JT9.15, and we will now break for lunch, and we will return at 1:20.

UNDERTAKING NO. JT9.15:  TO COMPARE THE 5.58 GRAMS FIGURE FROM THE GUIDEHOUSE REPORT FOR BLUE HYDROGEN WITH THE FIGURE IN EARTH SHIFT GLOBAL AND TO CONFIRM WHAT IS INCLUDED IN THE EARTH SHIFT GLOBAL, AND MY UNDERSTANDING THAT THE EARTH SHIFT GLOBAL NUMBERS EXCLUDES THE EMISSIONS FROM AN IMPERFECT CARBON CAPTURE IN THE SMR PROCESS, AS WELL AS THE EMISSIONS FROM THE ENERGY TO DRIVE THE SMR PROCESS AND CARBON CAPTURE.


MR. ELSON:  Thank you.

--- Luncheon recess taken at 12:33 p.m.
--- Upon resuming at 1:20 p.m.


MR. MILLAR:  Good afternoon, everyone.  We're back and I will hand it back to Mr. Elson.


MR. ELSON:  Thank you, panel.  If we could turn back to JT1.17, on page 3, please.  I'd like to follow up on Ms. Murphy's comment that, from her perspective, we don't know whether the changes in these emission values would have an important or, perhaps, a trivial impact on the study results.  I agree that that is something that would be very helpful to know, and I think the best way to achieve that would be to re-run the model with one or more different emissions numbers.


The model was run with, as I understand it, 5.58 grams of CO2 equivalent per MJ, and my request previously was that we run the model with the Howarth main assumptions of, I believe, 77 grams of CO2 equivalent per MJ.  And there was a reluctance to do that because Enbridge felt that was a high number.  And so I'm going to ask a different question, and I'm going to ask that the Guidehouse model be rerun with one or more different emissions values associated with those, I think it was roughly 400 billion cubic metres of blue hydrogen, and that one of those be 57 grams of CO2 equivalent of MJ.  Mr. Ringo, would that be possible?


MS. ROSZELL:  Before Decker responds, I want to clarify one part of your question, Kent, and that is that, because of the way the model runs, the amount of blue hydrogen would not remain the same if you were to change that emission factor.  That's going to dictate the amount of the different types of hydrogen that actually exist and all of the other variables within the model.  So it isn't a direct change of an emission factor that then is applied to that amount of blue hydrogen which has been modeled in this specific scenario.  I just wanted to make that clear on the record.


MR. ELSON:  Thank you.


MR. STEVENS:  It is David Stevens speaking.  Andrea or Decker, can you speak a little bit just as to what's involved with re-running the model in terms of the, I guess, feasibility and the time that it will take and the effort that it will take, sort of roughly in terms of person hours, just get a sense of the magnitude of this request?


MR. RINGO:  Well, I can speak to our changes that we made over the past month, since the last technical conference, with updating inputs to the model and re-running that.  It was a two-week endeavour, a three-week endeavour, in that time frame.


You are asking, David, about the steps involved.  It's not just change a number, hit go, and print out the results.  There is a lot of interpretation and quality control that goes into that, that makes it more than the short time frame that was suggested at the last technical conference.  It is a multi-day process.  This is not something that we could complete in the week that has been allotted for undertaking requests for this conference.


MR. STEVENS:  Okay.  And, just to continue on that, just to make sure on that there is understanding, you were comparing it to the that was undertaken before, and I understand there were a number of changes made in the last go-round.


MR. RINGO:  Right.


MR. STEVENS:  Are the steps or is the level of effort similar even when it's a smaller number of changes?


MR. RINGO:  It's, you know, a slightly smaller level of effort, but there are still steps involved with, you know, executing the model and interpreting the outputs.  You know, I just can't commit to having that done in one week of time.


MS. ROSZELL:  And, Kent, David -- just to be clear on the record -- has actually asked for not just one new scenario, but for multiple, to reflect the variety of emission factors which may exist.  As he demonstrated earlier on record in that one graph, he had earlier requested that very high emission factor, which we disagreed with, but there is a range in between.  And so, if we were going to model, it wouldn't require just one scenario, but multiple.


And then, just to expand on what Decker was sharing from a time frame perspective, that is not one full-time person that is working for three weeks.  That is many.  We have brought, essentially, a full team that completed this original study for Enbridge with the assumptions which we had agreed to collaboratively and actually had to, you know, extend that to I don't know how many people in order to even be able to achieve the updates that we did in the time frame to get this update done.


MR. STEVENS:  Okay, thank you.  And, Kent, I'm certainly going to stand back when you ask your follow-up questions.  I just have a couple of more questions to understand, myself, what is involved in this.


I did hear Kent saying that one of the numbers would be 57.  Do I hear you saying, Andrea, that you would be uncomfortable at running scenarios to only provide one?  That you wouldn't think that that was fair; you'd feel the need to do more than one?  Or would it be sufficient if Kent is simply saying one scenario, to run that?


MS. ROSZELL:  I don't know if we can answer that.  I would have to look more into what is that specific number and whether or not we feel it would be a run that would be, you know, valid to complete with no others.


MS. MURPHY:  I can add to that, though.  In JT1.16 and 1.17 at the last technical conference, we clearly stated that we disagree with that number.


MR. STEVENS:  Right.  And no doubt whatever answer we gave would be premised.  I'm just trying to understand the logistics of this and the magnitude of what would have to be done, putting aside the caveats that Enbridge or Guidehouse might put around the results.


Do you have -- and maybe the answer is no, but, Decker or Andrea, are you able to guesstimate at high level how many person hours are involved in this task?


MS. ROSZELL:  I don't think we can say off-hand, David.


MR. STEVENS:  Is it 10, is it 100, is it 1,000?  I'm just trying to understand in terms of the --


MS. ROSZELL:  It's not 10.


MR. STEVENS:  -- reasonableness of this request.


MS. ROSZELL:  It is somewhere in the hundreds.  It's not 10.


MR. ELSON:  David, I think it would be helpful to distinguish in your questions whether we're talking about what was done, you know, over the last two weeks and what is going to happen going forward.  So I am going to have some follow-up questions and it might be helpful if I jump in sooner rather than later.  You are asking a lot of question on witnesses here and, if you have more, go ahead, but I wouldn't mind jumping in sooner rather than later.


MR. STEVENS:  That's where I was trying to get to Kent.  If Guidehouse is to do what you're asking, what's the magnitude of the task.  Please proceed.  I think we're both trying to discern the same information.


MR. ELSON:  Thank you.  So I understand that there is a computer model, or a computer program part of your model, and actually clicking the button and having it optimize is not the onerous part.  That part is fairly quick.  Is that fair to say, Mr. Ringo?


MR. RINGO:  Umm...


MR. ELSON:  Assuming it resolves an answer.


MR. RINGO:  Right.  I mean, I think we covered this in technical conference 1.  I was looking for the transcript set on that.  But, yes, if you have all of the inputs set up and hit the button and run it, it's not the computation time with a model with scenarios that are well defined.  It's not the computation time; it is the interpretation, the perhaps re-running, perhaps adjustments that could be required.  Those take time.


MR. ELSON:  I'm just trying to break this apart.  So the first step is that you have to develop your inputs spreadsheet; or I guess I should say in this case revise your input spreadsheet.  Is that fair to say?


MR. RINGO:  The input spreadsheet would have to be updated with the emissions factors, that's right.


MR. ELSON:  Got it.  And, in your previous work, how many cells, give or take, did you have to change in your input spreadsheet for any updating you did over the last two weeks?


MR. RINGO:  You're talking about previous work to arrive at the updated version of the report?


MR. ELSON:  Yes.


MR. RINGO:  How many cells, I don't know.  Hundreds.


MR. ELSON:  Hundreds, okay.  And how many cells would you need to update to put in 57 instead of 5.58 grams CO2 equivalent per MJ?

MR. RINGO:  At least 10.

MR. ELSON:  And 10 cells?

MR. RINGO:  At least.

MR. ELSON:  Okay.  That doesn't sound like a lot.  How long would it take to update those ten cells?

MR. RINGO:  It's -- as I mentioned a couple of minutes ago, it's not the updating of the inputs that is the time-consuming piece of this operation.

It is the interpretation, the post-processing, and other steps that happen downstream with the model that would be very time-consuming.

MR. ELSON:  Okay.  That's fine.  I'm just trying to break it up into parts so that we can all understand this, Mr. Ringo.

So I take it the amount of time to update those ten cells is kind of trivial?

MR. RINGO:  It could be an hour or two.

MR. ELSON:  Okay, so you have an hour or two to update those cells, you put it into the computer program and, if it resolves, you get an answer in five or ten minutes, and if it doesn't resolve because it can't, for example, meet one of the constraints such as net zero, then it would take much longer to run; is that -- do I have that correctly?

MR. RINGO:  There are many other constraints besides the net zero constraint --


MR. ELSON:  Well, I used that as an example.

MR. RINGO:  -- it could take much longer, yes, especially if you hit one constraint and then another and then another.  That could -- and part of that is unpredictable, you know, which is why I'm hesitant to say this can be done in a set amount of time, because oftentimes we -- it takes longer than expected.

MR. ELSON:  Got it.

So it may take five minutes or it could take longer if it hits constraints, and then what you end up with is your output spreadsheets, and your challenge is that your output spreadsheets are not, I'm going to call them not normal human readable, and so you need to take those and convert them into values that would be understandable, particularly if you are reproducing the whole report.

That would take a long time, because you'd have to resolve every single number; is that fair to say?

MR. RINGO:  Mr. Elson, I appreciate what you are trying to do here by stage-gating the process out and assigning a number of minutes to each one, but what I can tell you is from my experience, having done this and run models for many different projects, it takes longer than adding up the minutes.

So we can conduct this exercise, but I would, when we get to the end, advise you that the sum of these steps is not equal to the whole.  It always takes longer.

MS. ROSZELL:  And let me also --


MR. RINGO:  Go ahead.

MS. ROSZELL:  Sorry, if I can also share that, when you make a change like this, or do a model re-run, it isn't just one component.  That's what I was trying to reflect at the beginning that changes as an output, Kent.

So you can't just say, okay, so we have changed the emission factor.  What does that do to the one thing that you're interested in?  Because there is a number of variables.

The supply will -- mix will change completely, so it actually does end up being or requiring an update to the entire report because of the integrated nature of the model, and that is why it takes so much time.

We have to QC the outputs of each individual element of the model as a result.

MR. ELSON:  And in the exercise that you conducted over the last two weeks, you changed a number of variables, you know, hundreds of cells' worth, and then you had to update hundreds of different figures in tens of undertaking responses in the entire report, right?

MS. ROSZELL:  That's correct.

MR. ELSON:  So I'm not asking you to do that, and what I'm getting at is to parse out the different steps so that we can make this a little bit more straightforward for you.  And so --


MS. ROSZELL:  But what I'm suggesting, Kent, is that, without doing that, what you would be asking us to do wouldn't produce an accurate result or view of what that change means.

MR. ELSON:  Well, what I am asking you to do is to re-run the model with one or more emissions factors.

We want you to look at 57, but I'm not going to say, and don't look at other numbers.

MS. ROSZELL:  Sure.

MR. ELSON:  We would be fine if you come back with the answer of saying the model couldn't compute an output because it ran into a constraint -- in other words, we can't optimize it -- and I would also be fine with the results being limited to the total cost of the scenario so that you don't have to run or convert into human readable documents all of the machine readable output, only those relating to the totalled cost.

Is that something that you can do?

MR. STEVENS:  Kent, it's David Stevens speaking.

On the first of your scenarios, where you say it would be fine for us to come back and say the model doesn't compute or can't compute, are you saying that that's -- is that equivalent to the first step that we're taking about a couple minutes ago, where the ten cells are updated and the model doesn't resolve?

MR. ELSON:  Yes.

MR. STEVENS:  Is it that very, very first step?

MR. ELSON:  My understanding is that you have the input spreadsheet, you update the ten or so cells, you then put it into the computer program -- I'm just using simplified terms -- and the computer program will either resolve in a reasonable amount of time or it will never be able to resolve because it hits a constraint or multiple constraints.

And so if the answer comes back and says, you know, we hit a constraint, it wouldn't resolve, then that's fine, you don't have to run it for ten weeks to make sure.

So that was one of the ways that I'm hoping to decrease the time associated with this, and the other is not to ask for, you know, I think hundreds of variables that were updated over the last two weeks to be recalculated, but just the key numbers.

And before other people jump in, I would just love to hear from Guidehouse whether that would be possible.

I mean, people may have commented about whether they object to one thing or the other, but if Guidehouse could just let us know whether it's possible now that I've asked a long question, that would be helpful.

MS. ROSZELL:  I think, Kent, the time frame question, we can't answer, like, whether or not this could be done within the week, and there is also a discomfort that I have with only providing the cost numbers, and I would like, also -- I'll pass it to Decker next just to clarify -- on the not solving and restraint commentary, because I don't think you've interpreted it completely.  It's not as if we hit a constraint and that means that scenario isn't plausible and we move on.

It means we need to look under the hood and figure out what is happening in the model, and that's the piece that's time-consuming.

So certainly it is possible.  Like, you know, we can run this Pathways model with a number of different variables.  Is it possible within a week?  I don't think we want to commit to that.

I don't think we know whether or not we'll be able to get you the results that you are looking for within a week.  But, yes, it's --


MR. ELSON:  What about two weeks?

MS. ROSZELL:  I'm going to pass it to Decker to also describe the constraint piece, and then we can caucus as a team, potentially, and respond.

Decker, can you describe the constraint, like, when you hit a constraint in a model what happens.

MR. RINGO:  Right.  So it's --


MS. ROSZELL:  -- it's not -- it's what Kent was describing.

MR. RINGO:  Yeah, I think there is the notion implicit in this discussion that you hit a constraint and that means that net zero is not possible.  That's not realistic.

That's not how the model operates, so I want to dispel that.

Is it possible to achieve this in two weeks, Kent?  I don't know.

What I'm uncomfortable to is committing to a time frame that we find out when we're in the thick of it cannot be achieved.

I think it would be helpful for us to caucus with Enbridge and discuss how we could go about addressing this request and come back to you.

MR. STEVENS:  Sorry, go ahead, Kent.

MR. ELSON:  Oh, I was just going to say, before you caucus, I mean, I think [audio dropout] understand the situation we're in where, you know, we look at that blue hydrogen number and we see there being 400 billion cubic metres of blue hydrogen over the diversified scenario, and it seems to us like the number that has been included in the report is very, very far off from what Professor Howarth and Jacobsen and their peer-reviewed paper says is accurate, and also very far off from the numbers that Enbridge provided in -- you know, we just have a concern that the Board only have in front of it the run of the model exclusively with the inputs chosen by Guidehouse and Enbridge, and that no one else had an opportunity to have a look at what it means when other things change.

So that's the concern.  I'm happy for you to folks to take that away.

I'm not actually all that concerned about whether it is one week or two weeks or three weeks, but I don't want to take up too much of people's time, but I'm happy for you to caucus and come back.

MR. RINGO:  Yeah.  Before we do, I understand and appreciate the concern.  Can you refresh my memory?  You, I think, used a figure of 57.8; is that right?  Or 58.7?

MR. ELSON:  Your number was 5.58.

MR. RINGO:  And you were suggesting it run with
some -- with what?

MR. ELSON:  I'm suggesting that you run with the sensitivity analysis in Professor Howarth's paper, with the lowest leakage rate that he believes is defensible based on a meta-analysis of peer-reviewed papers and the highest capture rate. It is reiterated here in JT1.17 at page 3, but this is an interpretation of his papers.  I assume it's around 57; maybe it's 56, maybe it's 58.

MR. RINGO:  Okay, subject to check, sure.

MR. ELSON:  So I'll leave that for you folks to figure out.  I believe it is in table 2 of his original paper.

MR. RINGO:  Okay, let's caucus and get back to you.

MR. STEVENS:  Kent, before we leave -- it's David Stevens speaking -- just given the nature of this question and the fact that we're talking about what we are able to provide, would it be acceptable for you if Mark Kitchen and I were to caucus with the witnesses on this question only?  Or would you prefer that the witnesses only talk?

MR. ELSON:  Oh, sure, that's fine.

MR. STEVENS:  Thank you.

[Witness panel confers]

MR. MILLAR:  Parties, just while Enbridge has stepped out and, David, if you want to stay for one second.  We've lost David.

MS. GOYLE:  I'm still here, too, actually.  Kent, it's Rena Goyle.  Do you mind if I go ahead into the breakout room, as well?

MR. ELSON:  I'm just a bit puzzled by what your role would be in the breakout room.  Can you --


MS. GOYLE:  That's fine, I just don't want to be in this room and the other intervenor --


MR. ELSON:  Well, we're on the record here.  This isn't a private room.

MS. GOYLE:  Oh, okay.  That's fine, never mind.

MR. ELSON:  Thank you for clarifying.

MR. POCH:  I think we're not on the record, but we are not talking in secret.   I was just going to say -- sorry, Michael --


MR. ELSON:  Are we on the record?

MR. MILLAR:  The transcript does not stop for these breaks, but I think....

MR. POCH:  All right.  I was just going to say, just at the end there, I think it got a little confused when Kent was saying, if you run into  a constraint and it doesn't resolve, that's it.  You're content with that.  And Andrea was saying, no, we then go in and try to resolve the constraint.  And we never did hear fully from Decker on what that was, so I think they're still not aligned as to what the request is.  So just as a heads-up.

MR. MILLAR:  And just an admin note.  I am going to have to step away for a meeting that's going to go from about 2:00 until 3:00.  Mr. Viraney, who is the case manager on this, will be filling in for me over that time.  So just if you're wondering why the voice marking the exhibits and undertaking has changed, that's why.  I do plan to be back before the end of the day.

And, Khalil, if it's okay, why don't I hand it over to you now while we're on -- not really a break, but we're waiting for the witnesses to come back.

MR. VIRANEY:  Sure.

MR. MILLAR:  Okay, thanks.  And I will see everyone in a bit.

Khalil, do you have the current exhibit and undertaking numbers?

MR. MILLAR:  Yes, if you can just give it to me.

MR. MILLAR:  The last one we marked was JT9.15 for undertakings.

MR. VIRANEY:  Yes, I have that.

MR. MILLAR:  Okay, and KT9.7 for exhibits.

MR. VIRANEY:  KT9.7 is the last one?

MR. MILLAR:  Correct.

MR. VIRANEY:  Kent, while we are waiting, how many minutes do you have left?

MR. ELSON:  Pursuant to the schedule or pursuant to just my estimate of how much more time I'll be?

MR. VIRANEY:  Just your estimate.

MR. ELSON:  That discussion was much longer than I expected, but I think -- well, I don't think I should be more than 20 minutes.

MR. VIRANEY:  Okay, thanks.

MR. ELSON:  That's also what I said 20 minutes ago, so you can take that for what it's worth.

[Witness panel confers]

MR. STEVENS:  So we discussed it, and I think the barrier that we are encountering is we're still not entirely able to discern the level of effort associated with doing what's likely to be, as you point out, a couple of scenarios.

So we propose that we would take the question under advisement and provide an answer by the middle of next week, after having had the opportunity to determine what is the level of effort associated with exploring one or more additional scenarios with different emissions factors.

We would provide you that answer in writing.

If the answer is, yes, we will do it, we will also provide an indication of timing.

I think you told us, Kent, that reading between the lines, it didn't sound like this is something that's necessary to be provided before or a certain amount of time before your experts start providing their own reports; is that fair?

MR. ELSON:  I think what you are proposing is good.

Thank you, Mr. Stevens.

MR. STEVENS:  I mean, we would certainly be able to provide -- we would know that we had to provide something before a settlement conference.  But in the event that the effort is deemed to be unreasonably high, we would explain that in our answers so that there would be a record of why we're declining to provide the request.

Is there anything else from any of the witnesses that I missed in that?

MS. ROSZELL:  I think it was covered.

MR. VIRANEY:  Do we need to give an undertaking to this?

MR. STEVENS:  Yes.

MR. VIRANEY:  It will be JT9.16.
UNDERTAKING NO. JT9.16:  [NOT DESCRIBED]

MR. STEVENS:  And to be clear, just for classification, I suppose, that's, it's under advisement officially, in the sense that we are differing -- differing the indication as to whether the undertaking is provided or not.

MR. ELSON:  Thank you, and just in case we don't get an answer, I'm asked for another undertaking, which is to prepare a table with rows showing for the diversified scenario blue hydrogen by decade, emissions pursuant to the Guidehouse assumptions, emissions pursuant to the Howarth paper scenarios, the difference in tonnes CO2 equivalent, and the value of those tonnes in CO2 equivalent, with a final column showing the total.

Could you undertake to do that?  It is a much simpler request that is just crunching the numbers coming out of the model.

MR. RINGO:  Make sure I understand --


MS. ROSZELL:  [Audio dropout] change if we were to put that Howarth study emission factor into the model.

MR. ELSON:  I know.

MS. ROSZELL:  Okay.  So it's an exercise of just math that is actually not -- does not have any validity.

MR. ELSON:  Well, we can have a debate about validity, but it is, yes, it is an exercise in math to see the difference --


MR. RINGO:  Is it an exercise in math that requires expertise from Guidehouse?  It seems like a table that anyone could produce.

You have the emissions, you have the numbers, the costs, and you have the factors.

I mean --


MR. ELSON:  We're asking for Guidehouse to produce it and to have a shared understanding that the table is, you know, prepared by an expert so, yes, we're requesting that by way of an undertaking.

MS. ROSZELL:  I don't think we would prepare that as an expert.

I will ask for, you know, maybe Rena to be able to weigh in on if we can define that, but that is not a table for an expert.

MR. STEVENS:  Just a sec.

So my first question is, these -- this request started with a, just in case you don't produce the other.

So is this an alternative undertaking, Kent?

MR. ELSON:  I mean, I would like to see it either way.

I'm just trying to understand -- there was a comment before that the possibility -- you know, it may be that it's a trivial impact to change the emissions factor up a lot, and I'm trying to just get a sense of what the magnitude is.

And this is one way around it.

Let's look at the total blue hydrogen by decade and look at the difference if we apply one emissions level versus another emissions -- I said level.  That's not the right word -- one emissions factor versus another emissions factor.

It is a simple question.  We would appreciate an answer.  Any caveats are fine, and if we could get that by way of undertaking it would be appreciated.

MR. STEVENS:  So, but the additional part I think I heard was that there were some cost rows that you -- some cost columns that you were looking for also?

MR. ELSON:  Yeah, I mean, if they can't do the cost columns, that's fine, but it would be to multiply the difference in the total emissions resulting from the different emission factors by the carbon price that is assumed in the diversified scenario.

MS. ROSZELL:  So I thinks, as Decker pointed out, that does not require an expert perspective, and in fact, from our expert perspective, the amount of blue hydrogen would change, Kent, so it would be an unusual table for us to produce and stand behind as an expert.

MR. ELSON:  If Enbridge can do it, if Guidehouse -- go ahead.

MR. RINGO:  I mean, prior undertakings -- sorry, yes.  In prior undertakings, I think, which were requested to get at this sort of table, intervenors requested, you know, the volume and, you know, energy content of hydrogen produced from different sources over time, the cost of emissions over time, and -- et cetera.  All the ingredients that you're speaking about for this table.

I think for Guidehouse to produce this and put our imprimatur on it, this is, you know, then gets held up as Guidehouse evidence that this is the answer.  That's not something we are ready to stand behind.

The tools are there, the data is there.

I think your experts can use those to arrive at the calculation you're suggesting.

MR. ELSON:  I'm going to repeat the --


MR. STEVENS:  Sorry, it is David Stevens speaking.

I guess my question to either the Enbridge witnesses or the Guidehouse witnesses is whether, putting aside our disagreement with the premise here, that the various numbers are actually [audio dropout] to each other because scenarios wouldn't change, and other, you know, concerns that might be held, is the data available that this math can be done?

MS. ROSZELL:  Yes, the concern is that it misrepresents, basically, the situation, and we are uncomfortable putting a Guidehouse brand on something that is misrepresenting a situation.

MR. STEVENS:  I understand.  So Enbridge -- Enbridge can -- Enbridge and/or Guidehouse can provide the requested numbers, on the explicit understanding and proviso that there's no agreement that these numbers would actually exist if the model was re-run with different parameters.

MR. ELSON:  Thank you, Mr. Stevens, and it's a -- that's a caveat that I think of course you can state, and it is one that we wouldn't disagree with, so I appreciate that.

MR. STEVENS:  Thank you.

MR. RINGO:  And if I could clarify, if the JT9.16 that is under advisement, if that is accepted, does -- this alternative undertaking is no longer a request, because the model would be --


MR. ELSON:  I would like both.  I mean, it is a simple table to put together.  And I would also love to get an undertaking number assigned to it and to just move on.

MR. VIRANEY:  That will be JT9.17.
UNDERTAKING NO. JT9.17:  [NOT DESCRIBED]


MR. ELSON:  Very much appreciated, thank you.  Quickly, I would like to turn to the Earth Shift Global report that was cited in JT1.17.  And I understand that the Enbridge panel and the Guidehouse panel can't speak to it with any level of specificity, so I'll ask for an undertaking response.  This would actually be the document which is entitled "Canada Fuel LCA."  And I'm going to -- well, I'll start by asking if this could be marked as an exhibit.  It is a document prepared by -- or it's a document about a fuel LCA, is the title, I believe.

MR. VIRANEY:  That will be KT9.8.
EXHIBIT NO. KT9.8:  DOCUMENT ENTITLED "CANADA FUEL LCA".


MR. ELSON:  Thank you.  It is an Environment and Climate Change Canada fuel LCA methodology and, on PDF page 249, there is a reference to a paper which I believe is the source for the upstream emissions.  And my undertaking request is whether Guidehouse or Enbridge can confirm that this is, indeed, the source -- this (inaudible) Antonio 2018 document that was prepared for Environment and Climate Change Canada, the source for the upstream emission assumption in the Earth Shift Global report, to provide a copy of that document if you have it and just to confirm that it's not a peer-reviewed study.  Is that something that I assume Enbridge could do?

MS. MURPHY:  It is Jennifer Murphy of Enbridge.  I think we could take that on a best-efforts basis.

MR. ELSON:  Thanks Ms. Murphy.

MS. MURPHY:  I'm not sure if it's clear that this is the source or not, so we'll look at it, but I could tell you with a decent certainty that we don't have a copy of that report on hand.

MR. ELSON:  Okay.

MS. MURPHY:  Currently.

MR. ELSON:  If you do, we'd love it, but understood that your expectation is that you won't.  So that's helpful.

MR. VIRANEY:  Is that an undertaking?

MR. HELT:  Yes please.

MR. VIRANEY:  It is JT9.18.
UNDERTAKING NO. JT9.8:  TO CONFIRM ON A BEST-EFFORTS BASIS WHETHER EXHIBIT KT9.16 WAS PEER-REVIEWED.


MR. ELSON:  Thank you.  Could we turn to JT1.28, attachment 5.  And, as it's getting turned up, we don't need even necessarily need to look at it in much detail.  One of the tabs in that spreadsheet includes the gas prices that were assumed in the Guidehouse report and we would like an undertaking, which I think could be completed by Enbridge or Guidehouse, comparing the annual gas price forecast underlying the Guidehouse report with the ICF gas price forecast in exhibit 2, tab 67, schedule 1, page 15, both expressed in dollars per cubic metre.  And the reason that we are asking for you to do that comparison is that I'm just not sure if it's the same dollars, base year, and so on and so forth.

Is that something you could undertake to do?

MR. STEVENS:  It's David Stevens speaking, Kent.  I mean, I think the documents will speak for themselves, but I'd be very surprised if the base year was the same, given the timing of the various pieces of evidence.

MR. ELSON:  Oh, I mean more so just the dollars; whether it is nominal or real.  Or maybe there's no problem with the comparison, but I don't want to just do that comparison.  If someone could give me a comparison table, that would be appreciated.

MR. STEVENS:  I think the documents will speak for themselves.  There are two sets of numbers.  They each set out -- and I don't think there is anybody here who -- different people prepared the two tables.  I mean, the gas cost information from ICF is filed.  It speaks for itself.  And this other information, if it's different, then it's different.  I'm not sure what is accomplished by having somebody bring the two together.

MR. ELSON:  Because if I bring the two together, you may -- well, it is just not evidence.  I'm trying to test Guidehouse's evidence against Enbridge's other evidence.  Enbridge filed evidence on the record that has a gas price forecast and I think it's different from the Guidehouse forecast.  I'm not a hundred percent sure, for example, if the Guidehouse forecast which we're seeing on the screen here between 2020 and 2030, whether it's nine for all years up to 2030 or whether there is any sort of change in between.  I'm not sure of the real 2020 dollars listed in JT1.28, attachment 5, are the same units used in the ICF report.  And so, you know, I think it's quite fair for me to ask for a comparison between the assumptions underlying the Guidehouse report and the assumptions underlying Enbridge evidence.  And it seems to me that that would be something that Enbridge or Guidehouse could do, and so we would very much appreciate an answer.

MR. STEVENS:  Again, I repeat what I said before.  They are going to be different time frames.  They are different forecasts.  They are not going to be exactly the same.  I mean, it would be surprising if they were, unless Guidehouse expressly used the ICF report that was -- or the ICF forecast prepared at that same moment in time.  So, again, I don't see the usefulness of this and we're not prepared to do that.

MR. ELSON:  Well the usefulness is that it's one thing for you, Mr. Stevens, to say your anticipation is that the numbers are different.  It is another thing for the Board to have evidence in front of it comparing the assumption underlying the Guidehouse report with an ICF forecast.

And, you know, I can't do that because of a variety of reasons.  I'm not sure I fully understand the numbers on an annual basis underlying the Guidehouse numbers.  I mean, I'd have real trouble understanding how you can object to a question which is aimed at testing these Guidehouse figures that we, you know, just had released to us against other sources of what gas price forecasts would be.

MR. STEVENS:  I'm not questioning that, Kent.  Both things are on the record.  You can use them both.

MR. ELSON:  Well, I can't, because I don't have full insight into the Guidehouse numbers on an annual basis and me producing a table is different from what we normally do in these processes, which is ask Guidehouse and Enbridge to justify its assumptions.

You know, the fact that they're different, you can make the arguments as you will, and I think that's fair.  I just want to make sure that we have information on the record in a table that is accurate and that I haven't misinterpreted, in particular, Guidehouse's information on the gas prices.

MR. STEVENS:  Just one moment, please.

MR. ELSON:  Thank you.

[Witness panel confers]

MR. STEVENS:  Enbridge will provide a straightforward comparison between the two.

MR. ELSON:  Very much appreciated, thank you.

MR. VIRANEY:  That will be undertaking JT9.19.
UNDERTAKING NO. JT9.19:  TO PROVIDE A COMPARISON OF THE GAS PRICE FORECAST UNDERLYING THE GUIDEHOUSE REPORT WITH THE ICF GAS PRICE FORECAST IN EXHIBIT 2, TAB 67, SCHEDUL1, PAGE 15 (EXPRESSED IN DOLLARS PER CUBIC METRE).


MR. ELSON:  If we could turn to JT1.28, attachment 11, page 2.  And this is one of -- I'll describe it as it gets turned up -- one of the original, or early, Guidehouse presentations outlining what the different scenarios are going to be.  And, under the electricity scenario, it says:
"Mandated electrification of space and water heating for residential and commercial new and existing buildings."

How did that assumption get developed, Mr. Ringo?

MR. RINGO:  So this is a table of kind of guiding assumptions that were associated with these scenarios as we were discussing them in development.  And one thing was that electrification of buildings would be driven by potential mandates in the future.  This is not saying that, by such and such a date, there will be requirements.  It could be associated with a future building code that requires electric only.  It could be a lot of things.  This is us discussing the drivers of assumptions that were developed for these scenarios.

MR. ELSON:  And so the assumption is that there's a mandate for electrification of space and water heating for residential and commercial new and existing buildings, right?

MR. RINGO:  That there could be in the future and that that would drive electrification, but like I said, we haven't put a specific time line or geography or anything like that on that.  That could be a locality requiring that. It could be, you know, other geographies, it could be far in the future.  This is just the result of a session where we talked about what would be the defining ethos of these scenarios.

MR. ELSON:  So in your report under the same figures it's changed, and you no longer make reference to mandated electrification, and instead it says electric heat pumps replaced most natural gas heating in buildings.

Why or when -- why and when did that assumption change from a mandated electrification of space and water heating to only most of the buildings, some amount greater than 50 percent, I assume, are electrified?

MS. ROSZELL:  I think that you are misinterpreting the figure that is in front of you.

This is used for a discussion that we had in a workshop.

There were no numbers associated with what meant -- mandated electrification of space and water heating.  There would not have been an assumption that led to a change in what was adopted in terms of the electrification of residential and commercial heating systems as a result of a word that is on this slide.

It was intended only to have discussions with stakeholders on the Enbridge team about what a scenario definition may look like in an electric-heavy view.

MR. ELSON:  Yeah, and I'm not talking about changes in the results, because this is still scenario development, but my question is why the scenario changed from --


MS. ROSZELL:  It didn't.  That's what I'm saying.  So Kent, I'm saying that the scenario did not change.  These are just words that we use to guide the discussion, and when we went to a public report, some words may have changed.  We could not respond to why that change happened.  It has nothing to do with the numbers that we provided about the adoption of heat pumps or water-heating equipment that has been provided in the undertakings since the last technical conference.

MR. ELSON:  I'm a bit confused.  So you are saying that this document is not saying that there would be a mandate for electrification.

MS. ROSZELL:  It's a concept, Kent, it wasn't a number.  So it said what if there was?  What could the numbers look like?

That's what the workshop was about.  An open discussion about what might that look like in terms of adoption of heat pumps.

MR. ELSON:  On the industry box it talks about electrification of HVAC end uses, and in the final report there is no reference to that.

Why the change in scenario description?

MS. ROSZELL:  Do we have, Decker, in the undertakings, any information about what levels of electrification actually were applied to the industrial section?

MR. RINGO:  We have the industrial demand forecast that was provided as attachment 2 to JT1.28 that was not broken out to the level of HVAC and process and other end uses, but I think -- you're looking, Kent, for something that's not there, that there's some numbers -- I mean, I'm repeating what Andrea said.

You are looking for numbers associated with those that changed at some point in time, and that's not the case.

These were early discussions.  What's the date on this one?  September 2021.  This was before the scenarios were finalized.  This was an early discussion.  I wasn't involved in the project at that phase, so I can't point to, like, when a decision was made to form it this or that way or even if such a decision took place.

MR. ELSON:  Does the model assume the electrification of HVAC end uses?

MS. MURPHY:  Can I just possibly -- Jennifer Murphy from Enbridge -- can I just jump in as well just to speak to the difference between the two, just to provide our context here on the Enbridge side?

What you're seeing a slide that has a lot of words in it that were presented to internal technical folks to build an understanding of what an electric scenario could look like.

When you are comparing that to the table -- and I think you're looking at figure ES1.  It might show up somewhere else in the report as well -- that's a public-facing document where you could appreciate all the words on the screen, a lot of them are technical jargon, so, you know, there has been a bit of work trying to simplify, particularly in the executive summary so that it's readable and not losing people right off the bat with a bunch of, you know, words that folks might not know what they mean, and too many words, so it is not necessarily that the scenario itself has changed.  It's really just how it's described from, you know, the early days to a bunch of internal folks to now where we are putting this into the public space.  We have just changed in how we're positioning the scenario.

The scenarios themselves really, at this point, that won't be showing on the screen, hadn't been fully developed.

MR. ELSON:  I am a bit confused, Ms. Murphy, because you're saying, you know, "how we presented them", but it's not your paper, it is a Guidehouse paper, unless you are saying otherwise.

MS. MURPHY:  Well, I'm not saying otherwise.  I'm saying, though, that Enbridge actually developed these definitions in combination with posterity and energy transition [audio dropout] analysis work which precede this work.

We then -- we had done multiple scenarios there, two of which, we said these are the ones that have a potential to hit net zero, and we want to study those further, we brought to Guidehouse, and we worked together to refine.

So while it is Guidehouse's study, there was a lot of involvement between Guidehouse and Enbridge in developing these narratives and, in fact, the document that's on the screen right now was from a workshop with internal people trying to get some consensus on what a scenario would look like, what assumption should be used, or key assumption.

So I just, I don't think we can say that my opinion is not valid because it is Guidehouse's report.  We worked on this together, and the definition may have tweaked between the studies, but actually which may have -- has its basis in the previous work, so that, you know, I think what I have to say on this is valid and...

MR. ELSON:  Mr. Ringo, can you confirm whether electrification of HVAC end uses is assumed in the existing model?

MR. RINGO:  We in the industrial demand forecast provided as attachment 2 to JT1.28 described the evolution of energy use over time by the industrial sector.

That's not broken out at the end use level, but we do assume that, as it says on here, some processes shift from hydrogen -- shift from fossil fuels to hydrogen or gas with CCS and other processes are electrified or other end uses are electrified.

We, like I said, didn't break out every individual end use, so did we specifically say HVAC is electrified?  That's not represented in the data, but it's -- you know, at a high level that's part of the energy shift that would happen.

MR. ELSON:  The comparison that I'm trying to make, just for clarity, is with table 2 in the Pathways report, which is up on the screen now.  And it doesn't seem to me like there's less detail here, but let me just confirm that I understand what you said, Mr. Decker.

I think you've said that you haven't explicitly extracted the HVAC uses from the industrial sector and assumed that they are electrified, have you?

MR. RINGO:  We have not modelled it at that level of detail for the industrial sector.

MR. ELSON:  Okay.  I'm going to go back --


MS. ROSZELL:  Can I reframe just to make --


MR. ELSON:  Of course you can, yeah.

MS. ROSZELL:  -- sure that's clear?

We did not assume when we were doing the workshops originally working collaboratively with Enbridge that we were going to break out that HVAC either.

It wasn't as if it was broken out and then we, you know, took it out and didn't model it in this point.

It is just a different level of granularity of modelling that occurred.

MR. ELSON:  You didn't model it one way and then change?

MS. ROSZELL:  Correct.

MR. ELSON:  Understood.  Just to follow up on some earlier discussion with Mr. Poch, there was a discussion of a 2006 NREL study which assumed a 2 percent performance degradation per year for heat pumps and a 1 percent performance degradation per year for gas furnaces and boilers.

And the discussion got a little bit mixed up in my mind as to whether you were talking about gas furnaces or gas heat pumps.

And my understanding is that Guidehouse accounted for the 2 percent degradation for electric heat pumps but didn't account for the 1 percent degradation of gas furnaces and gas boilers; is that correct?

MR. RINGO:  That's right.

MR. ELSON:  Thank you.  Just a couple of housekeeping matters.  There was an April 5th letter from Ms. Goyal with, you know, RNG prices and that sort of thing.

I don't think those have ended up as having, you know, an undertaking attached to them, and I don't know if they are actually formally on the record, so I have two questions.  One is if you could undertake to file that and have it under an undertaking number; and two whether you could confirm whether those figures, we will update them if they need to be.

MR. STEVENS:  Sorry, Kent, David Stevens speaking.  An April 5th letter that had RNG, was there an attachment that didn't get included?

MR. ELSON:  I don't think it is -- I could be wrong, but I don't believe that that attached spreadsheet is on the record.  And, if it could be filed, then we can give it an undertaking number and it can have something that we can refer to.  Could you undertake to do that?

MR. STEVENS:  Yes.

MS. ROSZELL:  Kent, was it a letter or email?

MR. ELSON:  Well, I think it's an email with a letter attached, and attached to the letter is a spreadsheet.

MS. WADE:  Cara-Lynne Wade.  I think, Kent, you are referring to the one-page PDF that outlines the different changes that were made to the model that we walked through earlier today.  Is that right, Kent?  That that was the attachment to April 5th.

MR. ELSON:  No.  Perhaps --

MR. STEVENS:  It is David Stevens, Kent.  Perhaps it might be most efficient -- we are probably coming up to a break soon enough -- if you could e-mail to me what you're speaking about and then we can speak about it on the record as soon as we come back, just to make sure we're all on the same page.

MR. ELSON:  Thank you.  I appreciate it, Mr. Stevens.  I have a question further to ED-62 and the discussion with Mr. Poch about carbon emissions.  And when I say "ED-62," I mean the updated ED-62.  If you turn down to page 2, what's been done here is carbon emissions have been removed from that subtotal line there.  Right?

MR. RINGO:  That's right.

MR. ELSON:  And my question is actually a little bit different from this answer, which is around the societal cost of carbon emissions.  Are you familiar with that concept, Mr. Ringo or Ms. Roszell?

MR. RINGO:  Yes.

MR. ELSON:  And --


MR. RINGO:  Somewhat.  I'm not an expert in the field.

MR. ELSON:  Could you undertake to calculate, for both scenarios, the value of the carbon emissions based on a societal carbon cost, societal cost of emissions?

MR. RINGO:  That's not something that was at all within the scope of our analysis, so I can't commit to that.

MR. ELSON:  Well, you see, my concern, Mr. Ringo, is there are differing views about the appropriateness of having different carbon prices, first of all, between the scenarios that you account for as costs, as opposed to account for as transfers.  And so there is, you know, an argument that carbon prices are not actual costs.  But let's put that aside and say, if we are going to have a societal cost of carbon, what would that be as between -- or what would the upshot be in terms of the total carbon costs for the different scenarios?  Is that something that you could answer?

MR. RINGO:  I think we might want to --


MR. STEVENS:  I think I've heard the witnesses say that it's just not within Guidehouse's scope of work.  It is not something that was part of their study.  It is not something that I'm hearing that they're expert in.  It is certainly not, you know, simply a follow-up to an answer that they've given before.  It is a whole new area.  So, on those bases, I don't think we are prepared to provide the updated table that you are requesting, Kent.

MR. ELSON:  Okay.  That's fine, Mr. Stevens.  Those are my questions, subject to that brief housekeeping matter.

MR. VIRANEY:  I guess the next in line is FRPO, I believe.

MR. QUINN:  Yes, yes, Mr. Viraney.  It is Dwayne Quinn from FRPO.

MR. VIRANEY:  Go ahead, Dwayne.
Examination by Mr. Quinn:


MR. QUINN:  Thank you.  Good afternoon, Ms. Roszell, Mr. Ringo, and Enbridge panel.  I'm Dwayne Quinn.  I'm here on behalf of FRPO.  And I'm going to come at this a little differently than my friends who have spoken with you earlier today, so this may surprise Enbridge, but I'm not going to go into detail.  What I'm going to ask you to do is to undertake something that I believe would be helpful to the parties and certainly to the Board in this proceeding.

We appreciate at the outset that Enbridge had provided an initial summary to try to verbally provide some level of what were the changes between the two reports, but, in trying to prepare for the technical conference, we focused on the areas of significant change between the first report and what Mr. Ringo called earlier the updated P2NZ.  However, we expected that the report might provide that; that there would be some kind of overall summary that included what was changed and what was the impact that resulted in a narrowing of the difference in cost between electrified and diversified scenarios.

Now, I know you had provided a list of all of the changes and you can't isolate the individual impacts.  We're not asking you to do that, but could you provide a simple, tabulated summary that sets out, and I'm saying, the top five changes consolidated by a category that drove the narrowing of the differential between the first report and the updated report?

MR. RINGO:  I gave you the top three in our introduction statement.  You are asking now for the top five and, I think, a low-detail explanation of what changed prior and post?

MR. QUINN:  Correct.  And if I may, and I was going to bring this up, Mr. Ringo, because I know you are trying to be helpful here, if we could pull up the updated Pathways to Net Zero report, on page 36.  And you can tell me, Mr. Ringo, if this doesn't fit the way you would look at these changes; you can tell me that's the case.  So page 36 of the report showed the different sections.  I'm sorry, this is 1.10.5.2, and I can't read your screen.  And this is the April 21st version.

MR. RINGO:  Are you looking at the report page 36 or the PDF page 36?

MR. QUINN:  I'm looking at the PDF section, which I thought -- it's page 36 of 88.  Sorry, my mistake.  Exhibit 1, tab 10, schedule 5, attachment 2, page 36.  My apologies, Angela.  We've gone into the attachment, I guess, to try to isolate -- thank you -- the differences.  And if you could expand the zoom on that so I can read it, and maybe others.  I've got it on my screen to the left, here.

There are different sections where you say how it compares electricity supply, gas supply mix, total energy costs, compares emissions reductions.  Are you able to categorize the changes by those sections?  Would that be a helpful way for parties in this proceeding, and especially the Board, to understand the nature of the changes between your first report and your updated report?

MR. RINGO:  You are suggesting -- it is laid out in section 5.1 through 5.6, categorizing the changes we made in there?

MR. QUINN:  Yes.

MS. ROSZELL:  I think what Dwayne is asking, Decker, is if we could say, okay, so we changed this.  These are the top five things.  If this thing changed, which one of these categories did it impact?  Was it an emission reduction impact?  Is this the one was that reduced the emissions or is this the one that reduce the total energy system costs?

And, just so we're clear again, every change is integrated.  Right?  So, when we change one variable, it changes the supply mix, which changes the energy system cost, which changes the emission reductions, so we can -- we could caucus and figure out what we can provide, Dwayne, to be more helpful, and we're not trying to be complicated.  It is just that the integration of the model makes it difficult to say this change led to this outcome.

MR. QUINN:  I appreciate that, and before you caucus, if I may, like, I looked at this and said, okay, 5.6 is sensitivity case.

I'm not asking for that, because obviously now you are changing a whole bunch of things, then it's model re-running and stuff like that, but from the first report to the updated report, how do we categorize these changes in a way that makes it to a lay person like myself who doesn't necessarily speak the language, what drove the cost changes which drove the narrowing of the differential; that's the outcome I'm seeking.

MS. ROSZELL:  So it's the ones that were most impactful from a cost perspective --


MR. QUINN:  Yes.

MS. ROSZELL:  -- high level.  We can -- I think we can describe them at a high level in terms of what happened, Dwayne, just to make it clear for folks in lay terms.

MR. QUINN:  That would be very helpful to me and I trust the Board, so thank you very much.

MR. VIRANEY:  So that will be Undertaking JT9.20.
UNDERTAKING NO. JT9.20:  TO DESCRIBE THE COST CHANGES THAT DROVE THE NARROWING OF THE DIFFERENTIAL.


MR. QUINN:  Thank you.  And I just have one more request, and I -- you know, sometimes when there's a lot of information it's helpful just to go to the back of the book and figure out how it comes out, but there are recommendations that were made, and so it would have been in section 6.1 of the same attachment, and it is PDF page 61, I think I have on mine.

There we are.  So "recommended actions by stakeholders".

And so there is a summary in the following pages.  If you just scroll down a little further, Angela.

So there was some -- a few minor changes which I read as maybe a numeric adjustment.  I'm not concerned about the numeric adjustments.  I think we'll stay at a high level.  But as a result of doing the updated report, I didn't read a lot of significant changes to your recommendations between the first and the last.

We have had some dialogue today ,some of which may not in any way change the outcomes of these reports, but could Guidehouse undertake at the end of all of this discovery and discussion, which hopefully is helpful, note if there are any changes that it would make now to its recommendations that weren't in its first report.

MS. ROSZELL:  I don't anticipate any, Dwayne, but if there are any that come out of the process of, you know, completing the additional undertakings, I think we can commit to providing them.

MR. QUINN:  If you could, Ms. Roszell, and just to say, even to say we've -- here's a change, or we've determined there are no changes to our recommendation, just state that for the record, and again --


MS. ROSZELL:  Yes.

MR. QUINN:  -- then the Board sees this as, yes, there were refinements, parties are free to answer -- or ask -- or submit their perspective on the changes in the reports, but from Guidehouse's expert report there are no recommended changes, if that is the outcome of all of this --


MS. ROSZELL:  Yes.

MR. QUINN:  -- discussion from first report until you finalize things in the next couple weeks.

Is that clear enough for taking an undertaking on that, Mr. Stevens?

MR. STEVENS:  Thank you, Dwayne.  My understanding is your -- my understanding, number one, is that the updated P2NZ study includes any updates to the recommendations that Guidehouse believed to be necessary as of April 21st.

Your question is whether Guidehouse would propose any further updates to the recommendations based on whatever work is done through and as a result of this technical conference?

MR. QUINN:  A little bit of refinement there, Mr. Stevens.  Thank you for trying to restate it and make sure we had clarity.  I'm speaking from the first report that was produced, because most people invested their time in the first report, maybe not as much as the second report, but there has been a lot of adjustments, changes, refinements between the first report and wherever that -- say, let's just say by the middle of May, once Guidehouse completes its assignment to Enbridge, is there any changes to the recommendations that would be made?  And if the answer is no, just state that for the record and -- but I'd like that by way of undertaking so we have a placeholder to follow up on it.

MR. STEVENS:  Yeah, I understand what you're asking, Dwayne.

My understanding -- and I think I saw Andrea nodding when I explained this -- is that Guidehouse did turn their minds to everything in the report when an updated report was issued, so any changes that Guidehouse felt were appropriate to the recommendations up to and including April 21st is already shown in the report.

MR. STEVENS:  Well, the challenge I'm having, David, is, is there a fundamental change to the recommendation or is it just a numeric change as a result of re-running the models, and so a 10 becomes a 4.

MS. ROSZELL:  Yeah.  Just so that it is very clear, there are no fundamental changes to the recommendations, and we do not anticipate any changes to the recommendations based on the undertakings we have agreed to today.

These are very similar recommendations to what we see in numerous studies in a similar vein in terms of comparing different scenarios, and none of them are based on that specific cost differential between the Pathways.

In fact, in some studies where the costs are even the same, we have the same recommendations, and that's partly why I think you see very little changes in the Enbridge component of their filing as well.

MR. QUINN:  I did look at that and I didn't see any material changes, so Mr. Stevens, what I'd like to do is accept the undertaking as you defined it so that any changes from this point based upon the feedback received today and any clarifications that Enbridge and Guidehouse do as a result of these undertakings is -- can Guidehouse just confirm at that point there are no further changes to recommended actions to --


MS. ROSZELL:  We can, yeah, we can take that as an undertaking.

The undertaking, as I understand it, is if at the end of the process of responding to these additional undertakings we feel there are required changes to the recommendations we will provide those.

If there are not, the response to this undertaking will be that we are still comfortable with the recommendations as they stand in this updated report.

MR. QUINN:  Well said.  Thank you.

MR. VIRANEY:  That will be Undertaking JT9.21.
UNDERTAKING NO. JT9.21:  IF AT THE END OF THE PROCESS OF RESPONDING TO THESE ADDITIONAL UNDERTAKINGS, ENBRIDGE FEELS THERE ARE REQUIRED CHANGES TO THE RECOMMENDATIONS, TO PROVIDE THOSE.  IF THERE ARE NOT, THE RESPONSE TO THIS UNDERTAKING WILL BE THAT ENBRIDGE IS STILL COMFORTABLE WITH THE RECOMMENDATIONS AS THEY STAND IN THIS UPDATED REPORT.

MR. QUINN:  Those are my questions.  Thank you very much for your responsiveness, and thank you, Mr. Viraney.  Those are my questions.

MR. VIRANEY:  I think we are due for the afternoon break, so I think we can break now, and we will be back at 2:55 p.m.  Thank you.
--- Recess taken at 2:38 p.m.
--- On resuming at 2:56 p.m.


MR. VIRANEY:  David, are you ready to go?

MR. STEVENS:  I am ready to go, Khalil.  I have one preliminary matter.

MR. VIRANEY:  Okay.

MR. STEVENS:  Thank you.

During the questions, the back and forth with Kent Elson of Environmental Defence, he was asking about putting a spreadsheet that had been provided by email on the record.  It has subsequently been confirmed that that was a spreadsheet that was provided on March 24th to the parties who were most interested at that time in the Guidehouse materials.

Upon having looked at the spreadsheet, it appears to Guidehouse and to Enbridge that most of the cells for data within that spreadsheet have been superseded by updated information which was filed with JT1.28 or subsequent or with subsequent filings.

There is at least one tab of the spreadsheet that hadn't been updated.  Enbridge proposes to deal with this by providing an undertaking where it will make reference to the spreadsheet provided on March 24th.  We will indicate which of the tabs within that spreadsheet were superseded by subsequent evidence and we will file an updated version of any tabs within the spreadsheet that have not been superseded by already-filed evidence.

MR. VIRANEY:  Okay, so that will be JT9.22.
UNDERTAKING NO. JT9.22:  TO PROVIDE AN UPDATED VERSION OF A SPREADSHEET PROVIDED AS PART OF JT1.28


MR. STEVENS:  Thank you.

MR. VIRANEY:  Is Pollution Probe next?

MR. BROPHY:  Yes.

MR. VIRANEY:  Michael, are you prepared to go?
Examination by Mr. Brophy:


MR. BROPHY:  Yes.  Good morning -- or good afternoon; the day goes fast.  My name is Michael Brophy.  I'm going to be asking questions on behalf of Pollution Probe.  I will be pulling up some documents, so I may not have your faces on the screen 100 percent of the time.  And, when I do reference the Guidehouse report, generally it will be the black-line version that was given the reference KT9.2.  And then there are a few recent documents that have been filed by the company, or Guidehouse, that I'll reference, and I gave a head's up on those.  It is basically, I think, primarily JT2.16 through JT2.18, but I'll touch base when I get to those.

So, great.  Welcome.  Good afternoon, panel.  I will just jump right in.  And so Mr. Ringo had pulled up a table this morning, and thanks again to the panel for providing a bit of an update on how we got here, through the different iterations.  And, in that table, which I think was a letter that they had provided Enbridge, and Enbridge then appended to a letter I think it was April 5th, maybe, in filing, there were three rows of the table that represented about 70 percent of the $140 billion impact of changes, I think.

I was going to ask about those three items and which of -- I didn't jot down which rows they were, specifically.  I can go back to the transcript.  I think it might have been row 2, row 7, and something else -- but what the impacts were against those three items.  So I could do that, or I'm not sure, with the undertaking you gave to FRPO, JT9.20, which are going to be the five top impacts, so that will include the top three, I think, that were mentioned this morning plus two more, are you going to be able to provide those in a way that we can match them back to that original table?  Or should I just ask for the three in that table, as well?  What is the best way to go on that?

MS. ROSZELL:  In this table here?

MR. BROPHY:  Correct.

MS. ROSZELL:  Yes, we'll do it as part of that previous undertaking.  So we can use this table as the basis and highlight the top five, and then provide the commentary from there to avoid having to do more than one.

MR. BROPHY:  Okay, perfect.

MR. RINGO:  If I understand, Mr. Brophy, you are looking for perhaps the row number on this table to make the connection?

MR. BROPHY:  Yes, yes.  There was -- I think there were three rows that made up 70 percent, so it would be those three.  And I guess there will be two more that end up getting highlighted.  I guess you could even number the rows if it's easier, too.  Whatever makes sense.  Thank you.  Yes, that's terrific.  So that takes one thing off the list here.

And then, just for clarification, I think Guidehouse confirmed that the black-line version is off the original one, so that means, for the second version of the modeling and report, which I think was about a $13 billion difference, then that is already included in the $140 billion correction.  So then I think I understand that correctly.  Is that right?

MR. RINGO:  That's right.

MR. BROPHY:  Okay, perfect.  Okay, so a foundational question before I kind of get a bit into the weeds, and I'm not going to go through all of this because we did talk about this in the previous technical conference days, is that Guidehouse leveraged the foundation from the Posterity modeling and report  for the Guidehouse modeling and report and, as I go through kind of the iterations of your changes to the modeling in your report, I am understanding now that you've got some different things than what would have been initially ported over from Posterity.  Does that sound right to you?

MR. RINGO:  When you say "different things than what Posterity would have given," how do you --


MR. BROPHY:  Yes.  So --


MR. RINGO:  Which differences have you identified?

MR. BROPHY:  Yes.  So your original report, you tried to take the Posterity original modeling and report and you kind of worked behind the scenes with them to, you know, extrapolate off that.  Right?  I think that's what you had said.  And then now, with changes -- and, you know, I don't want to go through all of the little nitty-gritty changes -- but I am picking up that you now have moved off the posterity, because they haven't been making any changes.  Right?

MS. ROSZELL:  That's not correct.  The changes -- Posterity and the ETSA scenarios are still the basis for both of the scenarios here.  The changes are in other elements of the model or in how that is modeled in the CP model here.

MR. BROPHY:  So -- oh, sorry.

MR. RINGO:  I was going to say Posterity's model and projection was mainly on what types of fuels will be demanded, when.  And the main contribution from our modeling is, okay, what happens after 2038 and what happens on the supply side?  Which resources will be needed, when, to supply those different energy sources?  So a lot of these changes pertain to that supply side that Posterity was not touching.

MR. BROPHY:  You are confirming, then, that you didn't touch or modify anything that came over from Posterity up to and including the most recent modeling and report filed on April 21?

MR. RINGO:  We haven't changed Posterity's results.  We don't have the means to change that.  We are still using their scenarios as the basis for our modeling.

MS. ROSZELL:  Maybe let me add an element that we discussed earlier.  There was -- you know, there are some components which we cannot change because they are inputs from the ETSA and Posterity study.  Those have not been changed here; they still remain the same.  And, if we were to change them, then we would have to go back and change the Posterity study, but we have not done that.

MR. BROPHY:  Okay.  So I think what you're saying is that everything that came over from Posterity --

[Reporter appeals]

--- Recess taken.
--- On resuming at 3:15 p.m.

MR. BROPHY:  Do you want me to jump in?

MS. ROSZELL:  Just to see if you remember where you were in your thought process.

MR. BROPHY:  Sure, okay.

MS. ROSZELL:  [Audio dropout] on that one thought?

MR. BROPHY:  So it is Michael Brophy on behalf of Pollution Probe.

So just before our little technical break there, I think Guidehouse was -- had just confirmed that none of the assumptions or modelling that came over from the Posterity Group that formed the basis of the Guidehouse work has been changed.  That's all just been maintained, and anything that Guidehouse changed is separate from that; that's correct?

MS. ROSZELL:  That's correct.

MR. BROPHY:  Okay.  Thank you.

So we can pull up the report, but I'll just ask you this question.  If we need to, we can pull it up.

So in the updated, most recent version, it looks like the energy use and demand has gone down from the original assumptions; is that correct?

MR. RINGO:  Total energy use went down, yes.

MR. BROPHY:  Okay.  And demand too, I think, in the -- when you look at the --


MR. RINGO:  And the total demand, yes.

MR. BROPHY:  Correct.  Okay.  So what caused that?

MR. RINGO:  It's, you know, a combination of different factors, but I can speak to two or three of them from that table, perhaps.

If we could switch back to the April 5th letter, the table that we had there.

There were some changes to the buildings demand forecast to improve the consistency between the scenarios.

I'm looking at row 3 of the table.

There was a consistency improvement there, where previously we had included an assumption of gas-heated homes, seeing their building efficiency improvement increase at between 5 and 7 percent over the 30-year study period.

On review during this last review process, we determined that was not consistent with the ETSA study and instead used the value of 15 percent building efficiency improvement over the 30-year study period, so that would decrease the gas consumption, especially in the latter years, you know, beyond the scope of the ETSA study.

That was one influence on the reduction in demand.

Another one was row 4 of that table, where, in the different scenarios, we had different assumptions about the improvement and performance of gas heat pumps over time.

In the original version of the study, the gas heat pumps were projected to see a performance improvement of 15 percent over 30 years in the diversified scenario, but no improvement over that time frame in the electrification scenario.

We updated that to be consistent between scenarios so that both scenarios see a gas heat pump efficiency improvement over time, so that improvement in equipment efficiency will reduce consumption and demand.

And I will point to row number 6, which is a consistency improvement, where we previous -- having to do with commercial building efficiency improvement over time.

Those values used for commercial building efficiency improvement were changed from the prior version to the new versions, I think, to improve consistency between scenarios.

I mean, you see a theme here, Mr. Brophy.  The goal of these reviews and minor changes was to make the scenarios an apples to apples comparison so that -- so that, you know, they are essentially on a level playing field.

So that served to decrease the demand over time as well.

MR. BROPHY:  Okay, thank you for that.

I think that kind of gives a flavour on those changes.

So I guess where I got confused is when energy demand and energy use is decreasing based on some of those factors that you just highlighted.  That's what the foundation, in part, was from the Posterity group that moved over.

But now that they've changed, I was having trouble understanding how you are not changing the Posterity assumptions when you are doing that.

I would have expected that it is changing that.

Am I missing something?

MS. ROSZELL:  Well, that Posterity study was only focused on the gas side, right, so those --


MR. BROPHY:  Yes.

MS. ROSZELL:  -- changes where they impact the gas side would be the only ones that you would be interested.

MR. BROPHY:  Yes.

MS. ROSZELL:  And that study only goes out to a certain time frame, and then we were extrapolating beyond that.

And the way the Posterity study was developed, the inputs were not one-for-one transferable to the LCP model inputs.

So in some cases it was like a trend, and this is an improvement in how we're modelling that trend from one study to the other.

So from our perspective, it isn't changing the Posterity study, and in fact, as Decker noted, the one case where maybe you would have thought it could, we actually think we're more aligned with the Posterity study now than we were before.

MR. BROPHY:  Yes, and I agree it is just the gas, obviously, because that's what came over from Posterity.

They only went out, I think, to 2038, and then you extrapolated, but, you know, the changes that you've made in demand and energy use on the gas side -- well, up to 2038, and then even if it occurs after that, once you make a change to the extrapolation, you are actually kind of changing what you're extrapolating off of, right, so, you know, you're extrapolating from a point, which was initially the Posterity Group report.

So I guess I'm still confused.

It looks like you have made modifications against gas use and demand that are different than what initially came over from Posterity, either within the 2038 time frame or when the extrapolation of that data that had come over.

MR. RINGO:  Right, so bear in mind that our modelling samples four years over the time frame, 2020, 2030, 2040, and 2050, and 2020 is locked in because that's the base year, so really the only year of overlap between our analysis and the Posterity analysis is 2030, the only year that's captured in both of those studies, and their -- we attempted to align the gas consumption as best as possible between our demand forecast and the Posterity demand forecast.

You noted some changes in the -- the changes that I cited here would have changed the gas consumption.

A lot of these were, you know, kind of later stage changes -- or not later stage in the project but later stage in the time frame, so they actually took fuller effect beyond the 2030 time frame.

So if you're looking at the demand output from residential buildings model and holding that next to Posterity and saying, I want to this to be exactly the same, you know, there will be some slight variation in there, and influenced by, you know, some of these changes, but we used ETSA studies, ETSA scenarios, as projections that we aligned to as best as possible.

And the changes made here don't have, you know, the major effect on that alignment in 2030.

MR. BROPHY:  Okay.  So it sounds like there are differences introduced, but you are saying they shouldn't be --


MR. RINGO:  They're very minor.

MS. ROSZELL:  Maybe to make sure that the record is clear, there would have been differences before as well, because --


MR. RINGO:  That's right.  Yeah.

MS. ROSZELL:  -- there wasn't [audio dropout] the two studies match entirely, because they are different models and require different inputs.

So we tried in the first model run to be as consistent as possible with the ETSA scenarios, and we are still doing that, so there isn't a change where we feel like we're less or, you know, we're less consistent or we're moving away from that consistency, but there are some inputs which do not directly transfer from one study to the other.

They don't all require the same inputs, and so the changes that we've made do not misalign us with the ETSA scenarios any way differently than what we would have been before if we are.

MR. BROPHY:  Okay.  I'll -- I think that's enough of a -- there were differences, and -- there were differences.  There's probably more now because you've made changes, but --


MS. ROSZELL:  The only reframing, I would say, Michael, is that there probably is not more now.  There is probably less.

We've tried to be more consistent in places where possible with the ETSA scenarios --


MR. BROPHY:  Okay.

MS. ROSZELL:  -- in this refinement.

MR. BROPHY:  But if there has been those significant changes in gas demand and volumes between your last report and this one, that would have driven changes to -- against the inputs from Posterity.

MR. WOOD:  It's Cody Wood from Enbridge.  I just want to jump in and add some further context.  I think the guidance work also contemplates an extension and an expansion of Posterity's work to the full economy, so it brings in other end uses for gaseous fuels that Posterity didn't contemplate.  So, in that context, I think you would expect to see differences in the numbers that are in the Pathway study versus what's in the Posterity work.  I just wanted to make sure that everybody bears that in mind as we have this discussion, as well.

MR. BROPHY:  Okay.  Because, in the Guidehouse report, you have to balance things out so it can effect gas or other things as a whole model, it sounds like.

MS. ROSZELL:  I think what Cody was actually referring to, just to be very clear, is the fact that -- and, Decker, you will correct me if I'm wrong afterwards on the record -- but things like the transportation sector were not necessarily considered in the ETSA scenarios, where they are in the LPC model.  It is a company-wide model in this case, so the gas demand changes in the LCP model are broader than what's modeled in the ETSA and Posterity work.

MR. BROPHY:  Okay, why don't we move on.  If we can pull up JT2.16, there are two tables of information that are there.  I just wanted to ask some questions in relation to how they are currently reflected in the model.

So this was around the CCUS peace, and  we had a bit of discussion on CCUS previously, so I won't redo that, but this kind of lifted up the hood to see what is in the model, as far as volumes and sectors for carbon capture.  And so this is what I think is what is in both Posterity's and Guidehouse's model, unless you tell me otherwise.  So when this is applied, then, this is basically the only CCUS applied in the model because the question was really about, okay, can you tell us how it is applied and in which sectors and volumes?  So that's these tables.

So there was chemical manufacturing in one of the zones, I guess it's Union South; non-metallic mineral product manufacturing in the GTA for Enbridge; petroleum manufacturing, Union South; a couple of Union South ones.  Right?

So a couple of questions.  If there are large industrial customers that aren't on this list, then that means that you're assuming that they are moving off gas and not using CCUS.  Correct?  This is meant to be the entire representation of what's moving to CCUS in natural gas.

MR. RINGO:  I think we're going to -- this was not an undertaking answered by Guidehouse so, to decide how to respond, we would need to have a break-out room.  Are there other questions you want to pile on?

MR. BROPHY:  Well, I don't know how many you are going to need a break-out room for, but one of the other ones that is kind of right on this page that is up is there is one sector there, non-metallic, that is 87 percent of customers Enbridge gave an assumption of moving to CCUS, and so that means that 13 percent for that grouping of customers wouldn't.  So then I guess the assumption is they are just staying on natural gas, then?  I don't know if that's one that you also wanted to talk about in the break-out.

MS. ROSZELL:  We'll do that and we'll get back right back here very shortly.

MR. BROPHY:  Thank you.

[Witness panel confers]

MR. MILLAR:  I'm just noting that I'm back now, so I'll be stepping in for Khalil, who will still be here, I think, but no longer marking the exhibits.

MR. BROPHY:  Okay, great.  You missed our technical break.  We had to have a break to change out the recording wheels, or whatever.

MR. MILLAR:  Oh, like in the old movies.

MR. BROPHY:   I guess so, yes.  I'm going to call them the wrong thing, I know.

MR. RINGO:  We're back.  I'm waiting for the panel to show up, as well, unless they're there.  Enbridge, are we ready?  There we go.

So, Mr. Brophy, I think your question was about the conversion of gas use over time to CCS and the question about, if not CCS, then what.

And, while I can't speak to the specific sectorial breakdown that is on the slide here, this was developed by Posterity, I think my sense is you are seeking to understand the alignment between Posterity's projections and what is used in the Guidehouse P2NZ study.  And the Guidehouse study assumes that, over time, industrial energy consumption shifts from a mix of geologic methane and electricity to a mix of gas and CCS, renewable natural gas, hydrogen, and electricity.

We did not get down to the granularity of, you know, this or that industry sector or this or that end use or this or that geography.

We just said over time observing the outputs of the ETSA study, over time this percentage will shift from gas to this use, to this energy source, and this percentage will shift to this other energy source, and had that on a decade by decade basis, aligning in 2030 and extrapolating for 2040 and 2050 to reach the net zero target in 2050.

So if an industrial energy use did not go to CCS in our, you know, simplified model, it went to either electricity RNG or hydrogen.  Those are the other fuel sources.

Does that answer your question, or did I miss it entirely?

MR. BROPHY:  Yes.  No, I think that does.

Like, you are a taker of the Posterity inputs and information.  We already talked about that, and you basically took them over, this is what they say represents the sectors and areas using CCUS, so then you took that, and so that -- if it is not -- if it is not here in this list, then they are moving off gas to one of the other things you mentioned, so I think that that's accurate.

And then, so for the one on the 87 percent of that sector moving, that means 13 percent of that sector doesn't go on CCUS, I guess.

I interpret that to mean they are still using gas, but you are taking everything to net zero with zero natural gas by 2050, so then I guess, how does that reconcile?

MR. RINGO:  I can't -- Jen, do you want to jump in?

MS. MURPHY:  Hi, it's Jennifer Murphy from Enbridge Gas.

Just because this [audio dropout] this is representative of the ETSA work, I don't know if Decker can really speak to what this is showing.

So I think you are correct in saying that 13 percent stays on something other -- or is on something other than natural gas with CCS, and I'd have to follow up to see if we can have that granularity of what they're on, but it could be that they stay on gas.

I mean, we didn't [audio dropout] to show no natural gas in 2038, so they are at the end of the ETSA study in 2038.

There are still some customers on unabated natural gas.

It could be that they are using hydrogen or RNG or blend, you know.

It could be a small blend of RNG has come in already into the -- into that, but I would interpret this -- I think similarly that it means that they are probably on a gas-based fuel, and it would be some combination of natural gas RNG [audio dropout]


MR. BROPHY:  Okay.  So for even the sectors and the customers in there that say 100 percent moving to natural gas, the CCS assumption that Guidehouse was using is 95 percent capture rate, so then you've got still a net of 5 percent emissions, so how do you mitigate that to get it to net zero?

Where are you getting the offsets to be able to bring that to net zero?

MS. MURPHY:  I just point out, though, that that's a percentage of customers; so it is not percentage of emissions.  So that is saying 100 percent of customers in a certain segment, for example, in the top line chemical manufacturing, 100 percent of the customers in that segment are located in a location that's favourable for storing carbon, and so we've assumed that 100 percent of those customers moved to keeping natural gas but moving to capturing their emissions.

MR. BROPHY:  Maybe to make it easier we can move to JT2.18.  I think maybe you're... JT...

Okay.  So this talks about -- we talked about Guidehouse's assumption of, for any customer that does move to CCS, it would be a 95 percent capture rate is the assumption you're using.

So for the 5 percent of emissions that aren't captured, what are you using to offset that to bring everything to net zero?

MR. WOOD:  Enbridge, Cody Wood.  I will start, maybe, Decker, if you want to jump in.

My understanding as it's stated in the report on page, I think, 49 of the PDF, 49 of 88, it is bio-energy with CCS and power generation is used to offset residual emissions in 2050.  So my understanding is that that's the means for offsetting the residual emissions of the 95 percent carbon capture rate.

MR. BROPHY:  So those are negative emissions, is what you're saying?

MR. WOOD:  That is my understanding, yes.

MR. RINGO:  I can confirm Cody's interpretation.

MR. BROPHY:  Okay.  I don't think we have the time to go through all the math here.

Okay.  So while we're on JT2.18 and the 95 percent capture rate from CCS, I think Guidehouse had recognized previously that CCS or carbon capture requires additional energy, or sometimes what's called parasitic losses, and the higher the capture rates, the higher the parasitic losses.

How does your model account for that increase in energy?

MR. RINGO:  We have an operating cost assigned to all fuel streams that use CCS, and I believe that operating cost is where the additional energy associated with running CCS processes comes from.

MR. BROPHY:  So I get that for the cost part, potentially, but for the energy use and related emissions for that energy, how is that dealt with?  Or maybe not.  Maybe it isn't.

MR. RINGO:  I would have to take that back to the analysis team.

I'm not sure off the top of my head.

MR. BROPHY:  Okay.  Yeah, maybe, if you could do that, that would be great.

MR. MILLAR:  I believe we are at JT9.23.
UNDERTAKING NO. JT9.23:  FOR GUIDEHOUSE TO INDICATE HOW THEIR MODEL DEALS WITH THE ENERGY AND RELATED EMISSIONS FROM THE PARASITIC LOSSES DUE TO CCS OR TO CONFIRM IF IT DOESN'T.

MR. BROPHY:  And do you want me to summarize that, or are we --


MR. MILLAR:  If you don't mind.

MR. BROPHY:  Okay.  So it's to -- for Guidehouse to indicate how their model deals with the energy and related emissions from the parasitic losses due to CCS or to confirm if it doesn't.

Okay.  Great.  So if we go to JT2.17.  I think that's what you were talking about on the $95 per tonne of CO2E as an operating cost for CCS.

MR. RINGO:  Right.

MR. BROPHY:  Right?  And so that number came -- come -- provided the reference.

It comes from a Gas for Climate report, which is actually a Guidehouse report.

And it was done for the European gas industry.

So is it fair to say that you used European values just because there's nothing better available for Ontario or another jurisdiction that would be closer to Ontario?

MR. RINGO:  We used the best source of the data that we could find.

MR. BROPHY:  Okay.  So that's all you had access to, I guess.

Okay.  And I noticed in that Guidehouse Gas for Climate report that you provided in that undertaking response as your source data, it had a breakdown by [audio dropout] and it looks like --


[Reporter appeals]

MR. BROPHY:  I can turn off my camera.  Can you hear me now?  Yes?  Okay, great.

So, Guidehouse had provided the reference for the CCUS cost information, which was the gas for climate report that Guidehouse had done.  And, in that report, there is a breakdown by sector of the costs and there is a range of those costs, and it looks like Guidehouse is using an average of averages from that report.

Why didn't you -- if you've got the breakdown from Posterity on which sectors are actually going to use it, why didn't you use the estimates from those sectors rather than just like a European average number, which would be less applicable?

MR. RINGO:  We treated these CCS cost estimates at a high level and so we didn't -- you know, every layer of granularity added here adds costs and time to the modeling, and it was our team's decision to treat this one at a high level.  So that's what we did.

MR. BROPHY:  Okay.  So my understanding, though, is the cost related to CCS, because that includes all the facilities costs, development of the underground sequestration, et cetera, some significant numbers, so it would be a fairly material number in the report.

MS. ROSZELL:  I don't think we have the granularity, Michael, that you are thinking of in the industrial demand forecast that we developed for this low-carbon pathway model, either.  But, Decker, could you confirm that?  Or maybe that's something that we need to go back we can provide a response on why we didn't go into that granularity.

MR. RINGO:  Right.  The Posterity forecast had granularity, but our extrapolations to 2040 and 2050 did not use the same level of granularity that Posterity did.  And that was just a design choice in how to structure the analysis.

MR. BROPHY:  Okay.  So the level of granularity was in the Posterity info, and then I saw that that level of granularity is in the Guidehouse report from Europe, but --


MS. ROSZELL:  Michael, what I'm suggesting is that, from the demand forecast perspective, we didn't do as detailed of a demand forecast by industry in the low-carbon Pathways model.  And so applying a cost by industry would have required a change in the granularity of the demand forecasting that we did for this model, as well.

MR. BROPHY:  Okay.

MS. ROSZELL:  And was beyond the scope of what we were looking at doing in this case.

MR. BROPHY:  Okay.  Would it be difficult for you just to give an estimate of the total costs related to CCS?  So you're saying $95 per tonne.  You're applying that to your scenarios.  Are you able to indicate what the magnitude of that value is in total dollars?

MR. RINGO:  Not off the top of my head.  And was this not covered in one of our interrogatories or undertakings already?  We've got a pretty detailed cost breakdown in GEC 20.

MR. BROPHY:  Well, maybe what you could do is, if you take that away to provide the total dollar costs related to the CCS and then, if you find that you think you've already provided it, you can just provide that reference, I think.  But I didn't see it when I went through the materials.

MR. RINGO:  Okay.

UNIDENTIFIED SPEAKER:  Sorry to interrupt, Mr. Brophy.  Before we take anything away, do you think we could have a minute to confer with Guidehouse?  I think that may be in some of the undertaking responses, but I just wanted to check with them before we take anything away.

MR. BROPHY:  If you feel I need to, or also we could just move on for the sake of time.  I'm happy either way.

MS. MURPHY:  It is Jennifer Murphy from Enbridge Gas.  We would prefer just to quickly collaborate with Guidehouse in a break-out room.

[Witness panel confers in breakout room.]

MR. WOOD:  It is Cody Wood from Enbridge Gas.  Angela, could you bring up the response to the updated GEC 20.  I think it is Exhibit I1.10.  GEC 20, attachment 1.  Attachment 1, if you can find it, please.  There we go.  Perfect, thank you.  I think, if we zoom in there, you will see --


MR. RINGO:  The third bank of -- in the lower table, in the third bank, gas system costs, second row, you have CH4 plus CCS, and this is in totals of billions of dollars in real 2020 dollars by decade, for both scenarios.  Is this what you're looking for?

MR. BROPHY:  Okay.  I am straining my eyes here to look, but it looks like the total is $1 billion.  Oh, sorry, that's the electrified.  It is $1.3 billion.

MR. RINGO:  I see total over the 30-year study period is $3.5 billion for the electrification scenario and $7.8 billion for the diversified scenario.

Again, I'm looking at, not the top table, the second row of tables subdivided into several banks, the third bank of rows, the second row down, CH4 plus CCS.

You can see there is none in the first decade of the study within it, except...

MR. BROPHY:  Okay, yes, I think that is it.

MR. RINGO:  So this is the summary view of it.

If you want it -- you know, the annual kind of operating cost, that is in JT1.28, attachment -- I don't remember the attachment number.

Cody, do you have that?

MR. WOODS:  They are attachments 8 and attachments 9 for the electrification scenario and the diversified scenario.

MR. RINGO:  I don't think we need to pull those up now, but the line items should be fairly obvious if you search for CCS in that workbook.

MR. BROPHY:  Okay, great.  Thank you.  Thank you for that.

Okay.  So my next question is in relation to hydrogen, which we talked a little bit about before, and Guidehouse indicated that you included hydrogen storage via geological storage, and I'm assuming that assumption is still the same, nothing changed there; is that correct?

MR. RINGO:  There was one change in our hydrogen storage calculation approach, and if you switch back to April 5th letter on that table -- I don't know if you want to count your way down, but the 14th row of that table -- no, I'm sorry.  Which row was it?  17th row -- a model enhancement.

Yup.  Updated hydrogen storage to better reflect the seasonality of hydrogen storage.

What the model was doing before was all of the hydrogen produced in one year, it could be stored from season to season but could not be stored from year to year, and so it would clear out all of the hydrogen storage at the end of the year, and we had enhanced the model so that hydrogen storage could carry over from one year to the next, just to be more -- better reflect reality, right?  That's not like you have to spend it all by December 31st.

So that was the only change.

I don't think it had a material change on the results, but, you know, you asked what changes we made.  That's it.

MR. BROPHY:  Okay.  Great.  Thank you.  And the geological storage for hydrogen, you used that because that's the most economic way to store large volumes?  Is that why you picked that?

MR. RINGO:  Right.

MR. BROPHY:  Okay.  So one of the items -- and I think you were here when Enbridge -- I think it was their director of engineering was talking a bit about this in the technical conference previously, and they had indicated that, you know, Enbridge wouldn't be using geological storage and then releasing hydrogen into its transmission and distribution system that way, and I won't get into all the reasons, but part of it is because, you know, they don't know which pipelines can handle hydrogen or not, so they do it on a very isolated systematic basis like what they're doing with the Markham pilot that they're doing.

And that they'd actually be having to include hydrogen by zone and by subsection rather than using it the way you've modelled.

So I guess the challenge is if we do what Enbridge says they're going to have to do from an engineering point of view rather than store it geologically and then, you know, release it into the system, is there any way for you to model that, or you just -- that is too big a change to your modelling and report and cost models.

MR. RINGO:  In other studies, larger, more complex, multi-year studies, we have in the past done a regional approach where some regions have storage and some don't, and you model the transfer between regions to put it in and out of storage or not.

This was not that level of detail.

This was -- you know, we had one region, Ontario, and its connection to its neighbours, and so if it's stored in Ontario, it's stored there, we don't model the shifting around or the alternative, you know, options that would be required -- we don't get down to the pipes and tubes, you know -- I'm sorry, that's not the way to phrase it.

It's just not done at that level of granularity.  This is meant to be a high-level study where we're looking at, you know, hydrogen is produced.  It has -- you know, we want to save some for later, we have to store it, there is a cost associated with that, trying to capture all the different moving pieces, but without going all the way, you know, ten levels down on any single one of those, because then you set yourself up with a study you can never finish.

So to your question, can we do that, it's possible.  Can we do that with this study?  No, that's not how this was framed.

MR. BROPHY:  Okay.  I'm going to end there.  Thank you very much.  I appreciate all the answers.

MR. RINGO:  Thank you, Mr. Brophy.

MR. MILLAR:  Thank you, Mr. Brophy.

Next on our list we have the School Energy Coalition, which I assume is Mr. Rubenstein, and there he is.
Examination by Mr. Rubenstein:

MR. RUBENSTEIN:  Good morning, panel -- or good afternoon.

I just have a couple questions left.  And one of the issues that the updated study reveals is that one of the big driving points remaining between the two scenarios is the price of carbon.

And so if ultimately that there's a -- if you remove the price of carbon, or there is a difference in the price of carbon, it could have a substantial difference in the outcome, and I want to just understand just some of the assumptions in how you essentially made some of the calculations.

And as I understand -- and this is in Appendix A of your report, table A2 in either report -- you have assumed different carbon prices for the diversified and electrification scenario, and I understand, because the principle behind the different prices for each of those scenarios is the idea that to meet the electrification goals the government will undertake a different set of policy choices, which would include a higher price of carbon; do I have that correct?

MR. RINGO:  This may be a question for the Enbridge Gas panel, or should we confer, Enbridge, on this question?

MS. MURPHY:  No, I can take that.

This is Jennifer Murphy from Enbridge Gas.  So, yes, that's correct.  We envisioned these two scenarios and started that work with Posterity and then a transition scenario analysis, and when we looked at the carbon price we felt that that would be a lever that the federal government would just pull harder on to get that level of electrification that was needed, so that's where the assumption stems from, was from the earlier work, and because that value does have an impact on demand, that -- that level of carbon price was continued into the Pathways study, because it's baked into the demand that came out of the ETSA work that was used as the foundation for the Pathways work.

MR. RUBENSTEIN:  And did you assume any other -- let's call it policy or regulatory differences that would affect prices of any of the inputs?  That differ between the two scenarios, let me clarify.

MS. MURPHY:  I think I'll start that and then invite Guidehouse to jump in.

I think there were some that were -- where there was different prices of things that were between the scenarios, and then if we were to look at the list of what has changed in this most recent report, some of them were reverted to the common.  Those were ones where it was possible to do so because it didn't -- you know, that was independent of the earlier ETSA work.

This one's a bit more tricky to make the change, because it was done [audio dropout].  So, I mean, I still think that it's accurate to think that in electrification scenario this is a lever the government could pull, but if we wanted to change this only in the Pathways study it would be a bit difficult to do that.

MR. RUBENSTEIN:  Don't worry.  I'm not going to ask you to re-run the model.  I'm just trying to understand that.

But my question is:  Are you -- and I understand the history here.

Did you assume any explicit regulatory changes, so this is a policy change that -- policy regulatory change that affects the carbon price, but others that has implicit -- let's call them implicit price effects on the other inputs to the models.

MR. RINGO:  I think Jennifer gave an answer, and I'll follow up there.  No, I can't recall any explicit policy or regulatory -- other influences that differed between scenarios.

MR. RUBENSTEIN:  So when I go look and I'm now reading how you determine the carbon price forecast, and I think there is a reference in some other documentation in the evidence, but, as I understand, for the diversified, you essentially took the 2030 price that the government has already announced, then you -- either it was Enbridge based on some previous work, or Posterity, I don't know -- inflated that to a 2038 price.  Do I have that correct?  And then Guidehouse or Enbridge, I'm not clear, used a 2 percent inflation after 2038.  Do I have that correct?

MS. MURPHY:  I think so.  I'll just play back the part that happened in the earlier Posterity work and then Decker can comment on that and what they did for the Pathways study, but we took the -- Posterity took the announced carbon price to 2030 and then applied inflation for the remaining years; 2 percent sounds about right.  And then, Decker, do you want to comment?  Then what did you do after that?  I believe you continued the inflation.

MR. RINGO:  That's right.

MR. RUBENSTEIN:  Yes, but this is where I get a little confused.  I'm not aware of the 2038 price.  Right?  There is a 2030 price.

MS. MURPHY:  That's right.

MR. RUBENSTEIN:  And then, as I understand, there was some inflated -- either Enbridge or Posterity inflated it to 2038.  Correct?

MS. MURPHY:  Just at an annual rate of inflation.

MR. RUBENSTEIN:  And so my question to you is:  What was that rate, since it's not 2 percent?  Some number that I believe would be higher if you just run the numbers.  Is that something you can undertake to tell us?

MS. MURPHY:  Please just give us one moment.  This late in the day, we don't necessarily want to take an undertaking if we can find the answer so, if you can give us a minute, we'll try to find it.

MR. RUBENSTEIN:  That's fair.  And I will ask you another question that you are almost certainly going to need to take an undertaking, too, that is sort of related, so maybe....

MR. STEVENS:  Sure, go ahead.

MR. RUBENSTEIN:  So then my second question is about the electrification carbon price.  And, as I understand, you looked at PBO estimates for a study they did to determine what we would need -- what the carbon price would need to reach the Paris 2030 targets.  Do I understand that at a high level?  That was step one.

MR. STEVENS:  When you are say "you," Mark, are you speaking of Guidehouse?

MR. RUBENSTEIN:  No.  I understand -- well, I believe this was either Enbridge or Posterity.  Do I have that correct?

MS. MURPHY:  Yes.  That was done in the earlier work, working with Posterity.

MR. RUBENSTEIN:  I'm told Guidehouse is in the break-out room.  I'm not sure.

MR. STEVENS:  They're back.

MS. MURPHY:  Yes, we're here.

So, yes, that carbon price in the electrification scenario was based on the work that was done with Posterity and the ETSA work.

MR. RUBENSTEIN:  But I understand, and it says so right here in -- it says at some places in other parts of the evidence, but it says:
"For the electrification scenario, the Parliamentary Budget Officer's estimates required to meet Canada's 2030 climate targets are used."

That was step one.  Do you see that?

MS. MURPHY:  Yes.

MR. RUBENSTEIN:  And there is a footnote to that.  I cannot draw the line between the 2030 numbers you are using in the electrification and the numbers in that study, and so I was wondering if, by undertaking, you could draw that line for me.

MS. MURPHY:  Okay.  I think we can take that.  And we can just confirm it -- if you don't mind if we do it on the same one, we can confirm the rate that it was inflated for the diversified.

MR. RUBENSTEIN:  Yes.

MS. MURPHY:  So I just want to clarify that I understand the undertaking.  So the first part is we would clarify the inflation rate used from 2030 to 2038, and then the second part is to clarify how we arrived at -- is it the 2030 number that you are saying doesn't align?

MR. RUBENSTEIN:  Well, part one is, as I understand, the intent of that report is to get you to some sort of 2030 number.  That would be part one.  And then the second part is:  What is the inflation that gets you to 2038?  I'm presuming it's the same as for the diversified scenario, but you can tell me in the undertaking if I'm wrong about that.

MS. MURPHY:  Okay.  Yes, I think that makes sense.  I believe the same inflation rate would have been used in both cases, but there is a lot of paper in that report and I'm just not finding it in the ETSA study, so we can confirm that and then also clarify the number for 2030 in the PPO report.

MR. RUBENSTEIN:  Now, I call these carbon input prices.  And I use the term "input" because they are the inputs to the model.  And, if we go to ED-60 --


MR. MILLAR:  Mr. Rubenstein, I just wish to mark that undertaking before by carry on.

MR. RUBENSTEIN:  Oh, sorry.  I apologize.

MR. MILLAR:  So it was, as described by you, JT9.24.
UNDERTAKING NO. JT9.24:  (A) TO CLARIFY THE INFLATION RATE USED FROM 2040 TO 2039; (B) TO CLARIFY THE INFLATION RATE USED TO GET TO THE 2038 NUMBER; TO CONFIRM THE CALCULATION OF THE 2030 NUMBER

MR. RUBENSTEIN:  If we can scroll down to the table in part (c), there you're showing carbon cost per tonne, and I call that the carbon prices that are the output of the model.  Is that a fair characterization?

MR. RINGO:  No, those are also the input, just expressed in real 2020 dollars.

MR. RUBENSTEIN:  Okay.  So that's the only difference, is that they are expressed in real 2020 dollars?

MR. RINGO:  Instead of nominal dollars, right.

MR. RUBENSTEIN:  So the 2050 at $138.78 in the carbon cost per tonne in 2020 real dollars equals $251 in the nominal dollars that were shown in Appendix A?

MR. RINGO:  That's right.  And it also equals the 2040 cost of $138.78, because all that is done between 2040 and 2050 is applying inflation; which, if you are looking at real 2020 dollars, doesn't change it.

MR. RUBENSTEIN:  Okay.  I just wanted to clarify that.  Now, if we can go to 1.10 SEC 67.  I just want to clarify something.  As I understand....

MS. ROSZELL:  We're trying to move to a different -- pulling something up on the screen.  Right?

MR. RUBENSTEIN:  Yes.

MS. ROSZELL:  Perfect.

MR. RUBENSTEIN:  So if we go to the attachment, as I understand this memo, this was a memo that Guidehouse -- essentially, Guidehouse completed a table for Posterity.  Do I have that correct?  It is both oddly worded in the underlying evidence and it is oddly worded in the memo.

MS. ROSZELL:  It is by Posterity to Guidehouse, so it is submitted to us.  It is inputs that are from the Posterity study for the Guidehouse study.

MR. RUBENSTEIN:  But, as you read it, it talks about how this template has been provided to Guidehouse from Posterity.

MS. ROSZELL:  Right.

MR. RUBENSTEIN:  And then it is filled out, so presumably --


MR. WOOD:  Sorry, it is Cody Wood from Enbridge.  Could we have a moment to confer with Guidehouse for a second?  I just want to make sure we have a common understanding of what this memo is.

MR. RUBENSTEIN:  That's fine.  It would be helpful.

MR. WOOD:  Thank you.

[Witness panel confers]

MS. ROSZELL:  So, Mark, to clarify, this table is provided by Posterity to Guidehouse, and then we filled it in, so it is really, not super-clear, but the filled-in table is the Guidehouse product describing how we extrapolated from the ETSA to the Pathways study.

MR. RUBENSTEIN:  And my question with respect to this table is I just want too confirm that, in light of the changes that were made to the report over the last month, this table is still correct.

MR. WOOD:  Hi, this is Cody Wood with Enbridge Gas.

That is correct.  This table is still correct in relation to this information and this -- so we use the word "recipe" for how the extrapolation occurred and how it was given to Posterity and then what Posterity took from it.

MR. RUBENSTEIN:  Sorry, no, no, I meant -- it is really a question for Guidehouse.  They completed the table, explaining essentially how they made some extrapolations, and I just want to clarify that, in light of the changes that they've made to their report, that the contents of the table in this memo are still correct, because you didn't seek to change this interrogatory, and that just because it is an old document, right, not a -- it wasn't asked -- it wasn't a table you prepared in the context of the interrogatories?

MS. ROSZELL:  That's correct.  So similar to what Michael Brophy was asking us, the approach, which is what's described here, didn't change, so none of the inputs here require an update.

MR. RUBENSTEIN:  Okay.  Thank you --


MS. MURPHY:  Mr. Rubenstein, it's Jennifer Murphy from Enbridge Gas, just to [audio dropout] we did speak to Posterity about the changes that happened in the Pathways study in -- this document is in relation the ETI scenario, which is filed, I believe, as an attachment number 1 in Exhibit 1, tab 10, schedule 6, and we did speak to them about the changes just to make sure that it wouldn't impact that work, and they felt comfortable as well.  I can't speak for them, but my takeaway from the conversation was we don't believe there would be any changes in the BTR work.

MR. RUBENSTEIN:  And I just want to confirm both the original study as well as the updated study do not take into account either what would have been 2022 announced and obviously budgeted -- the budgeted 2023 announced federal tax incentives regarding hydrogen, clean electricity investment, clean tech investment, CCUS investment tax credits, correct?

MS. ROSZELL:  That's correct.  That wasn't released at the time that we completed the study.

MS. MURPHY:  With respect to the ETSA work, study was finalized in June of 2022, but the modelling was done a little bit ahead of that, so anything subsequent to that would not have been contemplated.

MR. RUBENSTEIN:  And you haven't determined informally or -- well, I don't want to say informally, but you haven't thought about what the implications of some of those tax credits would be on the outcome of, the outputs of the model, if you --


MS. MURPHY:  Speaking from an Enbridge perspective and then if Guidehouse wants to add on to that, I mean, this -- the date of filing of the evidence for the rebasing application necessitated that we start this work well in advance, and so it represents that point in time, and we haven't undertaken to redo the model based on those changes, and even with the more current updates that Guidehouse has done, I would say it's still representative of the point in time when we originally did this work.

MR. RUBENSTEIN:  Sorry, I wasn't asking why didn't you include this information.  I recognize the timing and the details and all that.

I was just asking:  Does either Enbridge or Guidehouse have a view -- and maybe at a high level -- of what type of impacts we would have -- we could have -- we -- if the study was being redone today or now based on the information we have know, how it may or may not impact the results?

MS. ROSZELL:  I don't believe it would impact the results, because we're not modelling policy-based -- many policy-based levers, right?  We are modelling total cost, so the adoption or the amount of hydrogen or solar, for example, may be impacted by the ITCs, and we are using two different scenarios to model what that may look like and not basing that on the existing policies either, right?  They are just potential outcomes.

We haven't modelled what the outcome is going to be of ITCs.  It is just within a realm of possibility depending on what the policy ends up being.

MR. RUBENSTEIN:  But they do impact the price.  They impact the price -- the inputs, which --


MS. ROSZELL:  Yes.

MR. RUBENSTEIN:  -- because the prices would change with those impacts.

MS. ROSZELL:  Yep.

MR. RINGO:  Right.  And we've been through similar exercises south of the border in our studies in the U.S., looking at how the Inflation Reduction Act and all of its incentives for energy technologies could impact the future, and it's difficult to say which, you know, if you are looking for a directional impact, which scenario would be advantaged more by an announced incentives.

It is really hard to say, because many of the -- you know, there's a lot of technologies that are common to both scenarios.  Both scenarios really turn up the dial on wind and solar and storage and other things that are -- could receive incentives in the future, so it would have an impact, I agree.  It would probably drive costs down for both scenarios if you assume that government incentives reduce the price instead of just redistributing the price.

But we haven't done an in-depth assessment of that.

MR. RUBENSTEIN:  I hope they reduce their price.

Okay.  Well, thank you very much for --


MR. RINGO:  Well, somebody is going to be paying for them, right, but that's a different debate for a different day, right?

MR. RUBENSTEIN:  Thank you very much.

MR. MILLAR:  Thank you, Mr. Rubenstein.

Up next we have BOMA.  Is that you, Mr. Jarvis?
Examination by Mr. Jarvis:

MR. JARVIS:  Yes, it is, Mr. Millar, and good afternoon, panel.  As Michael mentioned, we represent the Building Owners and Managers Association, so our constituency is commercial building owners, and also extends to light industrial, so a large number of buildings, light industrial manufacturing warehousing and also a large part of the multi-residential market.

So my questioning, our owners, our members of BOMA, are also looking at the certainty of a low-carbon future and all the uncertainty between now and then, and looking to make the best decision-making that they can, and we see the work that Guidehouse has done as being an important directional roadmap as to where we're flowing and that the rebasing proceeding is an important step along the way at the right time.

So my questions are coming -- and there are not very many of them -- are coming from the context of figuring out where and how the broader commercial sector, including multi-residential and light industrial, is -- figures within the modelling and figures within the rebasing procedures and the forecasts and so on.

And I'm not exactly sure who is best positioned to answer all the questions or if they can be answered, but I'd like some confirmations and clarifications where they can be provided.

The first interest is in sector definitions, so again this broader commercial sector idea.

So Enbridge appreciated the response to interrogatories around the number of contract customers that are commercial, and we understand there are about 225 of them out of more than 1,000 and they account for about 5 percent of contract customer volume.  So they are a minority of contract customers and a minority of volume, but we have those numbers.

Within general service, Cara-Lynne, I recall in the briefing, the first briefing which we found extremely helpful for context, talked about more than 250,000 commercial customers.  I think we find elsewhere that there were 289,000 for the legacy Enbridge Gas and we couldn't find a number for Union Gas, but, within -- has any segmentation been done by Enbridge to get an idea, of that quarter million customers, how many are schools, how many are office buildings?  Is there anywhere you can point us so we get a sense of, again, where our constituency fits into this puzzle?

MR. STEVENS:  Hi, Ian, it is David Stevens speaking.  Sorry, are you asking just in general how Enbridge is --


MR. JARVIS:  Yes.

MR. STEVENS:  I'm just struggling to fit that into this panel's expertise or, frankly, this panel's subject matter.  I mean, in general, we are gathered here today to speak about the updates to the Guidehouse report but, in specific, we have energy transition experts here.  I'm not sure that the question you're asking is something that is within their area of accountability at all.

MR. JARVIS:  Okay, David, that's helpful.  And, again, there may not be answers to these.  We're structuring to find, again, our constituency within the modeling, which is a big part of the energy transition, and what's expected.  And it may be the same answer, then, on the residential side.  Does Enbridge have any data, or can you point us to any data, that we could separate the multi-residential, which is our membership, from single family residential?

MR. STEVENS:  Again, I'm not trying to be difficult here, Ian, are you speaking:  Does Enbridge have any data or linkage to what's in the path to net zero information to identify where these various groups of customers are discussed?  I am just trying to land your questions within the evidence that's in front of us.

MR. JARVIS:  So looking for segmentation of the market to identify where the commercial sector is, as such, and suggesting it's broader than simply the commercial row under general service.  And is there -- is the data available that has looked to segment out our constituency so I can speak better to them on where they fit within both the Guidehouse model and the rebasing proceeding?  We are struggling to do that right now.

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.  I'm just going to speak first and then maybe, Decker, you can confirm -- sorry, relative to the Pathways to Net Zero report.  The information isn't modeled at that granular level and so we would not have that information to provide the break down that I believe you are looking for.

MR. JARVIS:  Okay, that's helpful.  Let me move on if I could to our final questions around the Guidehouse report.  I think it is around page 45 where you have defined the costs, the costs of getting there from here.  And the electrical system, there's a table I believe that looks at the cost of different points through the -- maybe I have the wrong page.  Is this the one?  Yes, here we go.  I'm not sure this is the right one, but this is the general idea, so the biggest costs of the transition.  And I note that those have come down through the re-work, and I completely understand that.

The electricity transition costs are the biggest number there.  I appreciated the explanation of all the things that are contained within those numbers, but I understand that there are no distribution capital costs for expanding distribution capacity included within there, in either direction, plus or minus.  Is that correct?

MR. RINGO:  That's correct.  We, for consistency, did not include expansion of distribution of the gas network, either.  Distribution was outside the scope of our work.

MR. JARVIS:  So where would those costs show up?  Because, if there is a lot of electrification that happens in downtown Toronto, Toronto Hydro's loads go up significantly.  If that's the way it plays out, where would the assumptions around those costs be found?  Are they in the rebasing, are they in the Guidehouse report, or are they nowhere?

MR. RINGO:  They're not in the Guidehouse report.  I don't know if they're included elsewhere.  Enbridge could speak to that.

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.  So the cost of electrification at the distribution level is not included within any evidence in the rebasing application.

MR. JARVIS:  Okay.  Thank you, that's helpful.  So I won't keep looking for it.  And likewise, if the process was to avoid or reduce the cost of pipeline reinforcement on the gas distribution side, is it correct that there's nowhere in the modeling that is anticipating either higher costs or lower costs?  That distribution end of things -- I think you've said this already, Mr. Ringo -- that is not included here and it may or may not be a big number.

MR. RINGO:  That's right.  These numbers include the costs of transmission for gas within the province and between provinces, but not down to the distribution level.

MR. JARVIS:  And looking then at the end-user costs row -- which will not be a surprise to you, that that's where our members are particularly interested -- how much is it going to cost them to, again, get to where we are to the load cost for future.  Everything I found there in the -- I found the other descriptions very helpful but, for these ones, it all seemed to be residential, attic insulation and upgraded envelopes.  I couldn't find commercial buildings in there, any of the things that we know commercial owners are spending their investments on, so air source heat pumps for residential.  Is there any representation of the commercial sector within the modeling that has been done for this?

MR. RINGO:  There is not, no.  This is -- the focus of this cost assessment was on the residential costs.

MS. ROSZELL:  Clearly on the system cost but, because the residential cost is [audio dropout] we incorporated that, as well.

MR. RINGO:  I thought you told us, Mr. Jarvis, in tech conference 1 it was all going to pay for itself.

MR. JARVIS:  Well, that could be the case if that's the assumption, I think. And you've got --


MR. RINGO:  It's not an explicit assumption that we made.  We considered commercial costs to be outside the scope of the model.

MR. JARVIS:  It seems unusual.  And is there a rationale for that, from either the Enbridge side or from your side, to carrying the cost to reinsulate homeowner's attics, but not the cost to put heat recovery chillers into commercial office buildings?

MS. ROSZELL:  It is really scoping decision rather than anything else.  So we drew the envelope broadly at systems and included the residential heating system cost as an additional component.

MR. JARVIS:  Okay.  Final question, conscious of the time.  A lot of good reference to distributed energy, and we're very involved with how that is all unfolding; again, with a focus on the residential end, but we are very interested in how that's going to work out with commercial buildings.

I was unable to find any reference to district energy, where district energy systems will step in and allow, for example, larger-scale, community-based geothermal or even biomass.  Was there any consideration of district energy investments and how that might play out on all of these forecasts and models?

MR. RINGO:  No.  District energy was not a technology that we deployed in the buildings demand model.

MR. JARVIS:  Okay.  Those are my questions, thank you.

MR. RINGO:   Thank you.

MR. MILLAR:  Thank you, Mr. Jarvis.  And our final questioner today is Energy Probe.  I'm not sure.  Is that Dr. Higgin?  There you are.  You are our last questioner, so I will turn it over to you.
Examination by Dr. Higgin:

DR. HIGGIN:  Thank you, Michael.  So I just want to say I was not able to participate until 2:00, so I am hoping that I won't be covering ground that has been dealt with.  If so, you tell me.

My questions all relate to the base demand forecast; that is the Posterity ETSA from 2019 to 2038 that are then extended forward by Guidehouse from 2040 to 2050, as described at page D1 of the report.  Now, the Posterity report shows the baseline breakdown of the categories -- residential, commercial, and industrial sectors -- in the ETSA study.  Now, if we  look at JT1.28, the Excel spreadsheet, attachment 3, and then look at the tab; if we could have that up, the spreadsheet, it would help.  So just to repeat, I'm looking for the attachment 3 in JT1.28, attachment 3.

Maybe I can proceed while we're looking for that.  So I'm dealing with the aggregate, which is the Ontario consumption forecast all.  All.  Okay?

That provides the gas and electricity consumption and demand for residential and commercial sectors.  So there is -- is in that attachment 3.

So what I'm trying to do is to compare this spreadsheet to the Guidehouse building sector scenario, okay, which is outlined in B2.1.

So my first question then is, is there a summary table for the building sector in total; i.e., the aggregate gas and electricity demands for the two scenarios, diversified and electricity, for residential and commercial sectors for those three marker years, I'll call the three marker years 2-19, '20, 2-40, and 2-50.

Is there such a summary table available in evidence?

MR. RINGO:  Let me clarify, Mr. Higgin.

You are looking for the summary of the annual consumption?

DR. HIGGIN:  Yes.  So the aggregate for all, that's the "all" bit, gas and electricity demand for the two scenarios for residential/commercial, and then only looking at those years, as opposed to going through all of the spreadsheet.

That is 2-19, '20, base year, that's Posterity, 2040, and 2050.  Is there a summary table?

MR. RINGO:  I think if you look at the tab called "summary", which is a blue tab in the -- there we go, and zoom in, you'll have it for the electrification scenario on the left and the diversified scenario on the right, you have electricity on -- in the top set of tables in different units, we have it in petajoules in the top table, terawatt-hours in the second, calculating just the incremental terawatt-hours in the third table, and then the following tables beyond that are petajoules by gaseous fuel type for residential and then for commercial, and then total buildings.

DR. HIGGIN:  Okay.  Now, you've got them for '20, '30, '40, and '50.

Those are the summaries, and they correspond to your scenario for this sector, correct?

MR. RINGO:  Yes.

DR. HIGGIN:  Okay.  Very good.  See, I should have looked at the details of this.

MR. RINGO:  It is a big and complex spreadsheet.  That's -- you're forgiven.

DR. HIGGIN:  So then I'm next going to ask you, is there a similar one for the industrial sector?

MR. RINGO:  You will find that in JT1.28, attachment 2.

DR. HIGGIN:  So again, looking at the summary for the industrial sector.  Corresponding to your B.2.3 industry scenario.

MR. RINGO:  Right.  That's in JT1.28, attachment 2.  And there's a tab in there called industry forecast.

DR. HIGGIN:  Right.  Okay.  I see that.  Okay.  So that's very good, and thank you for helping me look at that.

Then I just want to understand for each of the scenarios how much of the total demand for each scenario, that's the two scenarios, corresponds to a commercial and residential sector -- i.e., buildings -- and then to the industrial.

Can you help me with that?

MR. RINGO:  I believe that's included in a figure in the report.

I'm trying to get to that figure now.  Which one is the report?

I'm looking for the figure number for you.

MR. WOOD:  Hi, it is Cody Wood with Enbridge Gas.  It is on page 29 of the updated report.  Figure 8.

MR. RINGO:  Figure 8, that's right.

MR. WOOD:  Sorry, Cody Wood again.  Just to clarify, that's page 29 of the PDF, in case you're looking for it.

DR. HIGGIN:  Right, okay.  Okay, so those are the -- for the four sectors that are shown here.  Okay.  Buildings, transport, industry.  Three sectors, sorry.

Okay, that's very helpful.

I have another question about the assumptions that Guidehouse has made about the price of natural gas, RNG, hydrogen, and electricity in those same referenced years.

So is there an undertaking to provide that; that is, the forecast of price?  For example, Posterity assumed a 400 percent increase in natural gas to 2038.

So is there information that I can find for those?

MR. RINGO:  So for the -- you are talking about the retail price of energy?

DR. HIGGIN:  Well, whatever you used as the price for -- in the model.

MR. RINGO:  Okay.  So, let's talk a bit about how the model is formulated, and that might get to your question.  It might not.

We don't model customers buying electricity or electricity wholesale prices or electricity retail prices.

Instead, the model projects the demand for electricity and gas and RNG and hydrogen into the future, and it determines the amount of supply resources or imports and infrastructure that would be required to produce that energy and transmit it to where it needs to be.

And it assesses the cost of those supply technologies, resources, and infrastructure.

And that is the, what we sometimes call the price tag of the scenario:  How much does it cost to put all this stuff in place so that demand is met by adequate supply in every hour that we model.

What we don't do is model the costs -- the prices that individual actors in that economy are paying each other for energy.

That depends on so many different things that are just -- it's, you know, outside the scope of the modelling that we do in this Pathways approach.

I will say that there were multiple interrogatories and then undertaking requests to try to calculate, understanding that our model doesn't include taxes or cost of financing or other cost items, but to try and use the outputs of the model, you know, amount of energy produced and cost of resources to produce that energy, to just get at some estimate of dollars per unit of energy.

And, while I've been rambling on, I imagine Cody or someone has looked up the number of that undertaking where we have provided that.

MR. WOOD:  Cody Wood with Enbridge Gas.  Yes, Decker, you're right.  It is JT1.25 and attachment 1 has a table where I believe we've tried to calculate those values that you were discussing just now.

MR. RINGO:  Mr. Higgin, does that address your question?

DR. HIGGIN:  That's good.  Just one more question to clarify:  Do you use price elasticity in the model?  And, if not, why not?  Demand and price.

MR. RINGO:  No; I mean, for the reasons that I just described.  We are really calculating the cost of constructing the generating resources and the infrastructure to provide the supply that is needed.  And when you talk about elasticity, that would, I think, the notion that the more you buy, the more expensive it gets.  And, you know, we have a single input each decade for the cost of capacity.  We don't have a cost curve for every one of those resources in the model.  It's just not how our model is formulated.

DR. HIGGIN:  But most models have price elasticity embedded in them, because that affects the demand.  In other words, the demand is a function of price.  Correct?

MR. RINGO:  In our Pathways approach, the demand is a function of the scenario definition.  So the scenario says some portion of buildings switched from this heating type to that heating type.  Some portion of industry changes fuel switching, et cetera.  And so the demand into the future is dependent on those scenario definitions, expressed in the files that we were referencing earlier, JT1.28, attachment 2 and attachment 3.

So elasticity, I agree with you that, in the real world, demand goes up or down depending on how the price swings, but, in our model, demand is kind of set by the definition and is not affected by the cost of supply.

MS. MURPHY:  Jennifer Murphy from Enbridge Gas.  I just wanted to add to that that, in the earlier work that was done by Posterity, the ETSA or energy transition scenario analysis, the price elasticity was a factor that was considered.  So that work was used by Guidehouse as the demand input up until 2038, so it would be contemplated in that demand that was used and provided by Posterity for use by Guidehouse.

DR. HIGGIN:  You just answered my question, which was [audio dropout] elasticity in their projections up to 2038.  Correct?

MS. MURPHY:  That's correct.

DR. HIGGIN:  So why would you not continue to use theirs, or come up with similar ones, for your projection period?  Which is, after all, only 10 years.

MR. RINGO:  It's just a different approach to modeling.  Our constraint was that net zero must be achieved by 2050 in the scenarios that we model, and so the demand forecast had to bend to achieve that.

MS. MURPHY:  And if I can add on -- again, Jennifer Murphy from Enbridge Gas -- it just really is a difference in the objective that the reports and studies were trying to achieve.  The work we did with Posterity was looking more at, you know, if this scenario occurs, if the world looks like this by 2038, what is the impact on Enbridge's system?  But we weren't trying to force an end point.  We weren't trying to say it must achieve a certain reduction by that date.  We were just saying, you know, this is the set of assumptions, this is what the world looks like, and then modeling the input.

So, from that perspective, one of the inputs to the modeling was the price of gas and what does the price of gas look like in 2038.  Another was the price of carbon, and then there were others that went on from there.  So, in that case, it was used and the demand would be reflective of both the carbon price and the commodity price changing.  And that could drive fuel switching away from natural gas as the prices are changing over time, but, in the work that we did with Posterity -- or, sorry, Guidehouse -- we've just taken a different approach where we're trying to get to net zero.

So there is a lot more switching off of unabated natural gas for a variety of reasons.  You know, we didn't necessarily say why they're switching, but the fuel switching is happening from a combination of price-driven, but a lot of policy-driven, where folks might be mandated to change, they're incented to change.   You know, there is so much in there.  But, regardless, we're trying to hit that end net zero target.

DR. HIGGIN:  See, I would think the most important parameter regarding future price is electricity.  And basically, as you said, Posterity did make some projections on the elasticity of demand related to electricity.  But anyway, I'll leave it there.  I thank you for your responses and also helping me mine those spreadsheets.  Thank you very much.

MR. MILLAR:  Okay, thank you very much, Dr. Higgin, and I believe that brings us to the conclusion of our technical conference.  David, do you have any final matters or any comments on undertaking responses?

MR. STEVENS:  I don't.  We're aware of the schedule and I think there is one indicator that we will aim to provide before the deadline for the rest, in relation to the item taken under advisement around [audio dropout].


MR. MILLAR:  Okay.  Thank you, David.  And, on behalf of the Board, thank you to the witnesses and the questioners.  I hope this was a valuable for day for everyone.  And, of course, thank you to the court reporter.   And we are adjourned.
--- Whereupon the conference concluded at 4:54 p.m.
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