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Tuesday, July 18, 2023
--- On commencing at 9:30 a.m.
ENBRIDGE GAS INC. - PANEL 1, ENERGY TRANSITION, HYDROGEN/LOW CARBON ENERGY, resumed.

Tracey Teed Martin,

Jennifer Murphy,
Cara-Lynne Wade,
Malini Giridhar,
Alex Tiessen,
Dave Shipley,

Cody Wood,
Andrea Roszell,
Decker Ringo; Previously Affirmed.


MR. MORAN:  Good morning, everybody.  Please be seated.  Maybe I will start off with you, Mr. Stevens.  Did you have anything to up follow up on our question from yesterday or did you want more time?

MR. STEVENS:  We are ready to respond.  Thank you, Mr. Chair.

MR. MORAN:  Please proceed.

MR. STEVENS:  So the question that was asked yesterday was whether Enbridge Gas takes the position that the notice in this case was insufficient or didn't properly reach folks who might be impacted if feasibility guidelines for customer attachments were reviewed in this case.

We have looked at this and we have thought about it.  And, while we do maintain that other parties could decide that they would be interested in this, municipalities or developers, for example, we are not certain that they would actually choose to intervene.

And so, as I think you have heard and read, we are primarily, or first and foremost, focused on having rates in place for January 1, 2024.  That is of paramount importance to Enbridge.  And so, with that context, we would prefer not to interrupt the proceeding to give supplemental notice to other parties.

I do want to say that, with that being said, while Enbridge will not argue that there has been insufficient notice, Enbridge does reserve the right to make other appropriate arguments in relation to questions and issues that may arise around customer attachment policy and whether changes are appropriate to what was set out, or what is set out, in E.B.O. 188.

MR. MORAN:  Thank you, Mr. Stevens.  And, of course, Enbridge has every right to make every submission that relates to any relevant issue that we are dealing with, along with every other party, so that is great.

MR. STEVENS:  Thank you.

MR. MORAN:  So I think we are ready to continue with Pollution Probe.  Mr. Brophy?
Cross-Examination by Mr. Brophy:


MR. BROPHY:  Great, thank you.  Can everyone hear me?  Super.

This morning, we have about 95 minutes on the schedule.  If we need to take break in there, then we could just pick a time if needed, or I am happy to go right to the end, whatever makes sense.

MR. MORAN:  Maybe I could ask the court reporter:  Are you able to hear Mr. Brophy all right?  And the witnesses, can you hear him?  Maybe you could just angle the microphone so it is a bit pointing right at your mouth.  There you go.

MR. BROPHY:  Okay.  I didn't know which orientation was the most efficient, but I've figured it out, thank you.

Why don't we start.  I have a quick question or two for Guidehouse.  We covered several of the residual modelling issues related to the diversified scenario in the technical conference on April 27, and so I don't intend to go through all that again here.  It doesn't make sense.  But, just as reminder, a few of them are the exclusion of energy emissions and costs relating to the parasitic losses for carbon capture, or CCUS -- and, for the panel's benefit, that is covered in page 54 of our compendium -- customer costs and their ability to install carbon capture, or CCUS, which is page 51; availability that margin electricity used will be net zero, that is page 55 of the compendium; and then there was quite a bit of discussion around the difference between Guidehouse's modelling in relation to hydrogen and the way Enbridge would actually do it, as well, which I didn't intend to get into details unless we need to.

But what I wanted to do is just validate that nothing has changed since April 27 and that the issues that we went through on April 27, which was after the third edition of the Guidehouse report was released by Enbridge, are still accurate.  Or have you done more modelling?  Has something changed?  Do you intend to release another version of the report or are we good with what was covered April 27?

MS. ROSZELL:  No changes have been made since April 27.

MR. BROPHY:  Okay, thank you.  That will help us on timing, not to go over, as well.

Maybe we can move to page 11 of the compendium.  This is an Enbridge investor earning presentation that includes drivers from certain low-carbon growth areas, and I see it up on the screen now.  The focus areas that are covered under low-carbon growth also happen to be the ones that we were talking about last week and this week in this proceeding.  Some examples are RNG, hydrogen, carbon capture, also called CCUS.  The same topics were discussed with Mr. Shepherd on the panel when discussing the governance that has been developed to deal with energy transition at Enbridge.  So I guess what I am trying to understand is how the items listed here, RNG, hydrogen, and carbon capture, in the Enbridge Inc. presentation link to the regulated gas utility plan that is being considered in this proceeding.

MS. GIRIDHAR:  Mr. Brophy, I can take a crack at responding and I look to my colleagues to add, if necessary.

I would say that, from the perspective of the regulated entity, with respect to low-carbon fuels, there are two ways in which the regulated utility could participate in this.  The first is from a procurement perspective and the ability for the utility to purchase RNG and hydrogen at rates that are appropriate to reflect the value of these low-carbon fuels and the gas supply mix; and the second is the ability to deliver these low-carbon fuels through its infrastructure.

At this point, assets that are required to connect RNG into the system, such as injection stations, assets that would allow the blending of hydrogen into the network, would be regulated assets and, as the preponderance of these low-carbon fuels would grow in the future, they would also result in an increased regulated rate base associated with them.

MR. BROPHY:  I am trying to digest that answer a bit.  So then Enbridge Inc. or its affiliates would be a market producer of low-carbon fuels like RNG or hydrogen or carbon capture, I guess, and then they are just one of the market delivery agents that Enbridge Gas would leverage if it is allowed to implement those under the regulated utilities.

Is that correct or am I off?

MS. GIRIDHAR:  I apologize.  I thought you were asking about the role of the regulated entity with respect to low-carbon fuels.  To the extent that Enbridge Inc. affiliates are engaged in the production of these low-carbon fuels, the affiliate relationship code would apply in terms of the regulated utility's ability to procure these assets.

MR. BROPHY:  Okay, thank you.

MS. GIRIDHAR:  That could obviously change if, in the future, there were expansions that allowed the inclusion of these activities in rate base.

MR. BROPHY:  For the slide that is up on the screen under gas distribution, are the gas distribution business items under low-carbon growth on the slide related to regulated or unregulated business areas, or maybe both?

MS. GIRIDHAR:  I mean, this is a fairly high-level slide.  I would assume it means both.

MR. BROPHY:  Okay.  Is there any detail behind this that indicates what would be done in the regulated utility versus outside.

MS. GIRIDHAR:  For the purposes of this slide?

MR. BROPHY:  That you are aware of, yes.  I am just using the slide as the reference.  If it captures both regulated and unregulated, then it is a consolidation of both those activities, and what we are looking at here is the regulated piece of that.

MS. GIRIDHAR:  I can speak to the columns and how the business units are set up.  So the gas distribution and storage business unit includes Enbridge Gas Inc.  It includes Gazifère in Quebec, and it also includes other activities that may be undertaken within that business unit.

So I don't believe I can recall, you know, structurally what are all the activities within GDS as we call it, gas, distribution, and storage, but I think our asset plan and, you know, probably does include some RNG injection stations currently.  And I imagine it includes the five-odd million dollars that were spent on the hydrogen-blending station.  And, of course, to the extent that we add more RNG sites, then those assets, those injection stations, would also be included on a forward-looking basis.

MR. BROPHY:  Okay.  Thank you.  Maybe we can move to page 33 of the compendium.  That includes an article with a few examples of deals that Enbridge has made recently in relation to RNG investments.  One reference is an $80 million investment with a future investment up to potentially $1 billion.  The other investment down below is a $10 million investment in RNG.  Are these investments that are referenced here within the regulated or unregulated utility?

MS. GIRIDHAR:  My recollection, Mr. Brophy, is that the reference to Divert Inc. is not a gas distribution and storage activity, at all.  I believe it is an Enbridge Inc. activity, and so it is not the regulated utility and it is not gas distribution.

MR. BROPHY:  Okay, for both of those I am assuming?

MS. GIRIDHAR:  Yes.  Sorry, I am trying to recall what the second one is.

MR. BROPHY:  There was the 10 percent stake in the U.S. food waste recovery and renewable gas company, was the first one, so that is $80 million, and then it said up to a billion in the future.  Then, the one below that is highlighted about four paragraphs down was the Divert one you just covered.  I am assuming those are two different --

MS. GIRIDHAR:  Those are not gas distribution or the regulated utility.

MR. BROPHY:  Okay.  Thank you.  Mr. Shepherd had covered the purchase submission to the province's energy transition panel.  I think it was marked as Exhibit K1.4 on the first day.  I believe Ms. Wade indicated that it was her team that had coordinated that.  Do you know if the unregulated side of Enbridge also made a submission, or was this intended to cover Enbridge as a whole?

MS. WADE:  Just one moment, please.  It was meant or intended to cover Enbridge as a whole.

MR. BROPHY:  Okay, so there was coordination across all the Enbridge units when you put it together --


MS. WADE:  That is correct.

MR. BROPHY:  -- and submitted it?  Okay.

MS. WADE:  That is correct.

MR. BROPHY:  Maybe we can go to page 37 next, in the compendium.  This is an OEB Staff report.  This specific one relates to EPCOR gas supply plan but the same issues.  It is an illustrative example, and I am sure you will see the same issues apply more broadly.  The highlighted text summarizes evidence in that proceeding which indicated that RNG in Ontario is being stripped of environmental attributes and that those attributes are being sold outside Ontario.

In this specific example, it was to FortisBC in BC that they went to.  Therefore, all that EPCOR got was the methane without any of the environmental attribute.  Are you aware of that kind of thing occurring in Ontario?

MS. MURPHY:  Yes, we are aware that there are a number of RNG projects in Ontario where the RNG is being sold to other jurisdictions, including BC, Quebec, or into the U.S.  It can go two ways.  One could be the RNG with the environmental attributes attached, or one could just be separating the attributes from the RNG.

MR. BROPHY:  Okay.  My understanding is that almost all the RNG in Ontario is either having the attributes stripped or being sold outside Ontario.  Is that your understanding?  By far the majority, anyways.

MS. MURPHY:  I would agree.  I think by far the majority of RNG made in Ontario is leaving the province.

MR. BROPHY:  Okay.  Thank you.  So, if we remove the emission reductions from RNG by stripping the environmental attributes away, what would that do to the emissions for the diversified scenario in the Guidehouse report if that was the case?  I don't know if that is Guidehouse.  Probably it is, but it might be a joint answer.

MR. RINGO:  This is Decker from Guidehouse.  I can take a crack at it.  It would change the costs because the costs that we have assumed for RNG production includes the methane plus the environmental attribute.  So, if methane were to be produced and the attribute were to be sold, then that would be a cost -- you know, it would remove some of the cost from the scenario, and that would just be a regular source of methane, so there would need to be some cost allocated to emissions abatement.  It is not -- you know.  We didn't consider in our modelling any RNG absent the environmental attribute.  Does that help, Mr. Brophy?

MR. BROPHY:  I think that helps on the cost side.  And then the environmental attributes, if they are stripped away and, I am assuming, all of the RNG reductions in your report.

MS. ROSZELL:  This is Ms. Roszell with Guidehouse.  I think that from the Pathways study perspective that wouldn't be an appropriate assumption to make, so we are assuming that RNG -- we are not assuming that RNG is just a form of methane.  We are assuming that it is a form of emission reduction, and so, if we were not able to acquire in the Pathways study an RNG supply that was coming with the emission reduction, we wouldn't have included it as a source in the diversified pathway.  So the intent here is to demonstrate a future in Ontario where those attributes would not be leaving and, if they were, then the scenario that we are modelling would be one where you would consider an import of RNG with the attributes.  So we had bounded the study as potentially in Ontario, as you may recall, and we are assuming that the attributes are staying with the RNG.

MR. BROPHY:  And that is different than what we are seeing today in Ontario.  Would you agree with that, Ms. Roszell?

MS. ROSZELL:  I would agree with that, and I think that is part of why we are modelling a future where we are demonstrating the value of keeping that RNG in Ontario.

MS. MURPHY:  Mr. Brophy, if I could just add, as well?  I believe in most circumstances the environmental attributes are being sold along with the RNG for the very reason that, if you strip them off, you are not buying RNG; you are just buying natural gas.  So I believe, when we see for example if it is being bought by a utility in BC, they are buying a bundled product, the RNG with the attributes attached.

MR. BROPHY:  And that is exactly where I was going.  I think it starts to answer my next question, is for Enbridge and Guidehouse, if you have RNG and you strip away the environmental attributes, do you still call it "RNG"?  I think, Ms. Murphy, you have just said no if I am correct.  I am assuming the same is true for Guidehouse.

MS. ROSZELL:  Yes, that is correct.  That was basically what I was trying to describe earlier.

MR. BROPHY:  Okay.  Thank you.  So, if we can go to page 39 of the compendium, this is an article we can -- you wanted to go up to the title, we can.  But I plan just to go to page 39, to see the -- maybe we will just go up to the title for a second.  Okay, back to 39, so people know.  This is an article on RNG being blended into the gas system in Canada.  And it confirms that Fortis BC does not have enough access to RNG.  We already know this from last week's discussion and the TorchLight report discussion.

So Fortis is purchasing environmental attributes from RNG in Ontario and applying them to fossil gas in BC, which is a bit different.  So I don't know if they are calling it RNG; they might be calling it something different.  But it looks from this article that they are actually taking the attributes and just applying them to the fossil gas rather than transporting or arranging to transport the RNG itself.  Is anyone on the panel aware of that occurring?

MS. MURPHY:  I can't speak to what Fortis is doing.  But I would just note that RNG is bought and sold similar to natural gas.  So it can move from one side of the country to the other.  Or even with natural gas:  if you are buying natural gas from Alberta, that doesn't necessarily mean that is what shows up at your meter.  The sort of notional pathway is there for it to get to your premise, but you may not get the exact molecule that was produced.

So RNG can be produced at a distance and, if you are buying RNG and you are paying for its delivery, that green molecule may not arrive at your facility.  And that is, in Enbridge's mind and is acceptable in the industry, that you are still getting the RNG.  You have paid for the RNG.  You have paid for delivery or transportation services.  You have the contract that says you own the environmental attributes.  You have bought the RNG.

So that green molecule doesn't exactly show up but, through the same sort of approved practices for buying and selling of natural gas, that is accepted, that you have bought and had RNG delivered.

MS. GIRIDHAR:  If I may add to what Ms. Murphy said, I don't believe there is any difference in relation to green electrons either, or renewable energy credits related to renewable electricity projects.  I think the same principle applies; the exact electron arriving at somebody's doorstep may not be the one emanating from a wind turbine or solar, but they have rights to the environmental attributes.  And that is a way of making sure the industry grows and is sustainable.

MR. BROPHY:  My read of the article is that they are stripping away the environmental attributes and then applying it to fossil gas, not actually nominally transporting the RNG.  But Enbridge, if you read it or have read it and you have a different opinion, I am happy to take an undertaking to provide your interpretation.  But I am happy to leave it there, as well.

MR. STEVENS:  It is David Stevens speaking:  I mean, I can see from -- we printed out most of the compendia, Mr. Brophy; yours was over 300 pages.  We haven't printed all of it out.  I know that the witnesses have made their way through.  I can't promise that they have read each of the articles within.  If you would like them to take the time to read the article and respond now, then we can certainly do that.  But I am not sure it is particularly efficient to have a long list of undertakings of this nature.

MR. BROPHY:  Okay.  No, that is fair enough.  And if we are ahead on time, we can come back and do what you suggest.

Is Enbridge intending to apply environmental attributes to natural gas for purposes of calling it RNG or something similar?

MS. MURPHY:  I will say no.  And what we are looking at, if you look at our planned procurement of RNG under the low-carbon voluntary program, we would be buying the RNG with the environmental attributes attached.

MR. BROPHY:  The reason I bring it up is if the OEB intends to consider RNG as Enbridge suggests, there needs to be set of rules to define what RNG is, objective guidelines on how to calculate the lifecycle emissions and clarity on when it ceases to be RNG, or it is just plain old methane.  Is that your understanding of what would be needed, if we head down that road?  Or do you think they already exist, there is a clear guideline somewhere we can go to, to understand all of that?

MS. MURPHY:  I am not aware of necessarily a clear guideline in Ontario.  I have seen similar types of documentation, say, from -- the BCUC has recently undertaken to look at some of those questions and has come out with a paper.  So I think there are things in other jurisdictions that we could learn from.  But I am not aware of anything from the OEB or the Ontario government that would outline what is RNG, or all of these issues that you have mentioned.  The only thing I would say is RNG is maybe defined in some legislation, such as the emission performance standards.  It is very vague.

MR. BROPHY:  Okay.  Thank you.  We can move to page 46 of the compendium, this recent slide from Enbridge, a presentation on RNG.  Perhaps somebody on the panel may have even created this slide.  I am not sure.  Does this information look familiar to anyone on the panel?

MS. MURPHY:  I will speak for myself and, if my other panel members have any knowledge -- I don't recognize this slide.  I don't believe I was part of the presentation that is mentioned at the bottom, but I understand; I have seen similar things before.

MR. BROPHY:  Okay.  Thank you.  Do you know what the source of the data is for this slide Enbridge put together?

MS. MURPHY:  No.

MR. BROPHY:  Can you undertake to provide the source of data, on a best-efforts basis of course?

MR. STEVENS:  Mr. Brophy, it is David Stevens speaking.  I see the note at the bottom it says, "Graph from Enbridge OSEA presentation, November 2022."

Do you have more details about what that presentation was, who gave it, just where this document came from?  And I guess I would also ask as to the importance of the information you are seeking in relation to what we are talking about in phase 1 of this hearing?

MR. BROPHY:  Sure.  No, of course.  As you will notice on the graph, all the RNG emission factors indicated by Enbridge are greater than zero for the principal RNG that is proposed.  And therefore, if that is the case, if this information was available, I am trying to understand why Guidehouse wouldn't have used the real emission factors rather than assuming RNG was zero.  So if this is better information and it came from a credible source, then really this is what we should be using, not the Guidehouse information.

MR. STEVENS:  Again, I mean as I eyeball it, I see two are below zero and two are above zero.  But can you give us a little more information about where this came from in terms of us trying to figure out where we would find the information you are seeking, who we would reach out to?

MR. BROPHY:  Sure.  OSEA, I believe, is the Ontario Sustainable Energy Association.  It was a public presentation made by Enbridge.  I don't recall the name, but I am sure I could find it and send it to you.  I would be happy to do that, if I am able to.

MR. STEVENS:  And the information that you are seeking is whatever data sources are relied upon for the information around the carbon intensity of the various types of RNG?

MR. BROPHY:  Correct, yes, on a best-efforts basis.

MR. STEVENS:  All right.  Just a moment, please.  We can undertake on a best-efforts basis to try to find that information and get it to you.  I don't want to be taken as promising the information, because I don't know how successful we will be in finding the presentation, the presenter, and how they got this information, but we will do it on a best-efforts basis.

MR. MILLAR:  The undertaking is J4.1.
UNDERTAKING J4.1  ON A BEST-EFFORTS BASIS, TO FILE THE SOURCE INFORMATION RELATED TO EMMISION FACTORS FOR THE RNG AS SHOWN IN THE ENBRIDGE RNG PRESENTATION TABLE AT EXHIBIT K3.4, PAGE 46.

MR. BROPHY:  Great, thank you.  If we can move to page 49 of the compendium.

MR. MORAN:  Sorry, Mr. Brophy, before you move on.  I have a question on the graph before you move on, if we could just put that back up.  And this is for Mr. Ringo.

I am just keying in on Mr. Brophy's assertion that you assumed a zero factor for landfill and wastewater sludge RNG.  Is that correct?

MR. RINGO:  We did not distinguish the different sources of RNG.  We treated RNG as one whole fuel source, so assuming it would be a mix of the sources shown on the slide and perhaps some advanced technology sources that are yet to be developed.

MR. MORAN:  Well, I guess my question is really:  Did you assume zero for all of that?

MR. RINGO:  We assumed that the carbon dioxide emissions would be biogenic, coming from the earth, and would not be counted -- would have a CO2 equivalency of zero.

MR. MORAN:  Okay.  And if you look at the information that is in this graph, for wastewater sledge and landfill it suggests that it is not zero.  What would be the implications for your study?

MR. RINGO:  That would depend on the mix of RNG deployed in the future, which we didn't attempt to estimate.  So if RNG --


MR. MORAN:  If these were the factors, what would that mean for your study?

MR. RINGO:  I mean, if it were a mix of landfill wastewater, food and green waste, and animal manure, then it could be a positive implication or it could be a negative implication.  Some of the animal manure factors are very negative, capturing methane that would otherwise be released to the atmosphere.  So that, you know, on net, if you are considering the whole volume of RNG, could reduce emissions further.  But, without calculating that net sum, I can't say.

MR. MORAN:  Okay.  Let me be a bit more precise, then.  Let's just look at the emission factor for landfill.  And, of course, none of this has been proven in any particular way, and I understand that.

MR. RINGO:  Sure.

MR. MORAN:  But let's just assume that the emission factor is approximately 50 for landfill gas.  If that was the emission factor for renewable gas, what would that mean directionally in your study?  I take your point that it depends on the mix.

MR. RINGO:  Sure.  No, okay, I will accept that assumption.  Thank you, Commissioner.

If we assume that all RNG in the study has an emissions factor of 50, then the RNG would have positive emissions.  And those emissions, to achieve a net zero target, would need to be offset or a separate fuel source would need to be chosen.  The way we designed our study, the demand for methane is set by the scenario definition, so we would assume, okay, that demand for methane is met by RNG.  And then those emissions, 50 times the volume of RNG, would need to be offset perhaps by direct air capture, perhaps by reforestation or other means.

So the cost would know up, and if you are saying, well, which scenario would be more effective, it would be the scenario where there is more consumption of RNG.

MR. MORAN:  All right.  Thank you, Mr. Ringo.  Mr. Brophy?

MR. BROPHY:  Great, thank you.  And just for clarity, my understanding from reading Guidehouse's report and hearing the panel's testimony last week and this week, I never heard any mention of animal manure, and I didn't plan to go down that rabbit hole, given the dispersion of that across Ontario and the need to collect it and the costs.  I did  have a question to head down there in detail, but I am assuming that, because it was never mentioned as a viable significant source so far, I didn't head down there just for clarity.  So I landed on the same spot, that it would be around an average of the landfill number.

MS. GIRIDHAR:  Mr. Brophy, I agree with you that there hasn't been discussion, necessarily, on the components of RNG that we would procure, but I do believe I had a brief discussion yesterday with respect to the low-carbon fuel fund in the context of innovation in that space, so plug-and-play RNG that could more directly target farms, as an example of the  kind of innovation that would be very beneficial to harness more RNG.

So there was -- I guess I am just saying that there was a very short description of the circumstances that would allow farm waste to be tapped.

MR. BROPHY:  Well, and innovation is very important, as we all know, whether it exists today or in the future, but there is an additional problem that, when it is dispersed so broadly across the province in the form of animal manure, it is the collection and the costs related with that.  It is a much broader thing than just the innovation itself to turn it into RNG.  And my understanding is that, when it is dispersed in that much of a nature, even if you can collect it, then it gets used locally, rather than being collected into -- like, some of the projects we went over with Enbridge earlier, the $80 million investment, those are concentrated RNG operations versus the dispersion one.  So that was my understanding.

MS. MURPHY:  Can I just add there, though, that we could be buying RNG that comes from animal manure sources that is coming from a different province or state, for example.  So it might be the case that, in Ontario, they are dispersed and not easy to get to Enbridge's system.  I am not sure, but it could be the case.  But it might not be the case in other jurisdictions, where it might be easier to get it into the pipeline.  And, similar as we do today with natural gas, we could buy it from other jurisdictions.

So Enbridge would be looking to buy our RNG in the future from any source.  It wouldn't necessarily be restricted to just within Ontario or only landfills, for example.

MR. BROPHY:  Okay.  If we can move on to page 49 of the compendium.  This is a public notice that was posted related to a leave to construct project EB-2022-0203, where Enbridge indicates that RNG is expected to reduce greenhouse gas emissions by 110,000 tonnes per year.  And if we can go to page 47, you will see the Enbridge calculations for the net GHG reductions of 110 tonnes per year reduction.

And there are a few assumptions in this calculation that didn't look right to me.  One is that RNG is zero emissions, and we covered that already a minute ago, so I don't think we need to go through that first one.

If we scroll down to page 48 -- there we are, right there; thank you -- Enbridge's math, in order to come up with the 110 tonnes per year of emissions reductions, is comparing RNG with a zero emissions factor against gasoline emissions.  And I didn't really understand why; those assumptions didn't look right.  Do they look right to you, for application to a gas distribution project?

MS. MURPHY:  I just need a moment to look at these numbers.

MR. BROPHY:  Sure.

MS. MURPHY:  Mr. Brophy, I will just first start with -- I would like to give an explanation on the zero piece, just because I am not sure if we have been clear on that yet.

I believe these numbered would have been not on an life-cycle basis, but on an end-combustion basis.  So, on an end-combustion basis, the emission factor would be zero, which is appropriate because it is a biogenic source.  The province and the Canadian government and other provinces, as well, have stated that, if you are burning a biogenic source -- and that could be something like wood, it could be RNG, other bio sources -- there are zero carbon dioxide emissions that you would count in your GHG calculation.  Of course, it does produce CO2, but that's the CO2 that would have been given off by that source naturally.

So when looking at it only on an end-combustion basis, we would use zero, versus the previous slide that you showed, which was on life-cycle basis.  So I believe that is why the zero.

I am not quite sure if in this project -- I am not as close to this project, so I am not sure in this project if perhaps the assumption is that it is going into the transportation market, I mean the RNG is going into the transportation market.  In that case, it makes sense that they would be showing gas or diesel, just depending, I guess, on the assumption of where it is going.  But I am not a hundred percent on this project where the RNG is going to.

MR. BROPHY:  Are these the type of calculations Guidehouse is using in order to determine reductions from RNG in its study and analysis?  I guess that is a question for Guidehouse.

MR. RINGO:  Guidehouse's study used an emissions factor of zero carbon dioxide emissions.  We did account for the N2O emissions and the CO2 equivalents of those.  But, yes, effectively, it was a multiplication of the annual volume of RNG consumption by the emission factors to estimate the emissions from RNG.

MR. BROPHY:  Okay, and that is to offset gasoline or to offset natural gas?

MR. RINGO:  We didn't have any comparison to gasoline.  This was just totalling up the emissions from different fuel sources.

MS. ROSZELL:  Ms. Roszell with Guidehouse.  Decker, just to clarify, I think we assumed that the RNG was being used to offset natural gas.  Right?  So the -- there wasn't a comparison to gasoline.  Or did we assume it was used in transportation?  I see on this specific document here, in the paragraph below the calculations, it says that the project is displacing gasoline use in vehicles.  And so it would be appropriate in that case to use the gasoline factor, but I am not sure if we did something similar, but I believer that is what Mr. Brophy is asking.

MR. RINGO:  Thanks for the clarification, Andrea.  So, in our modelling, the vast majority of RNG consumption is from the building and industry sector.  I believe there is some RNG consumption, a minority, a very small amount, from transportation.  But we did not calculate the emissions as a displacement, like, you know, RNG steps in in place of gas so we are calculating emissions that way.

Instead, we calculated the amount of fuel consumed from all different fuel types in the years that we modelled, and we used the emissions factors of those fuel types multiplied by the volumes of fuel consumed to total up the emissions for that model year.  So it wasn't on a replacement basis; it was on a bottom-up basis.

MR. BROPHY:  Great.  Thank you for that.  I think all of this goes to show that the devil is in the details, calculating what emissions reductions, if any, are really going to occur.  The challenge with this most recent public posting is that it can be confusing to consumers when they see RNG would reduce emissions in that project by 110,000 when that may or may not be true depending on the inputs.

You know, I can understand with the Markham pilot project, because it is early learnings for Enbridge, why you wouldn't include the emissions of the hydrogen produced in your calculation, even though that should be in, but this kind of public announcement in the newspapers is concerning without understanding that it is really going to save 110,000 tonnes of GHG emissions.  Do you understand the concern?

MS. GIRIDHAR:  I think, Mr. Brophy, Ms. Murphy has already explained that we are not very familiar with the details of this project because it didn't emanate from any of us.  So I can only assure you that we make every attempt to provide clarity on our assumptions.  So subject to check, I have to assume that in this particular project there was an assumption that the RNG produced -- you know.  I am assuming because it was waste connections that perhaps there is -- we know that the waste industry is an early adopter of RNG for their waste collection trucks, and that might have been an assumption, but we would have to go back and look at it.

And I might just say we are in early days in terms of emissions intensity, in general.  You noted that about hydrogen.  I can also tell you that a lot of operational emissions intensity is associated with -- with electricity, consider average emissions factors from the grid as opposed to marginal emissions factors.

We have actually highlighted that in a number of instances, that we really should look at marginal emissions intensity.  So I am assuming that, you know, over the next few years, a lot of these issues hopefully will come to a common understanding and common definition.

MR. BROPHY:  Yes, and, in this forum, I think we can only focus on the approach Enbridge uses.  We can't boil the ocean and solve everyone's calculation issues, although that is certainly a broader goal.  So I was focused on the Enbridge calculations.  I don't want to leave a lingering thought that Enbridge made up misleading numbers.  If you do have backup that actually shows that this is for transportation to offset gasoline, so I think it would be fair if you took an undertaking to validate that and provide that information and then the record would be clear.

MR. STEVENS:  Thank you, Mr. Brophy.  That is appropriate.  Enbridge will advise as to the reasons why the calculation -- I am sorry.  Could we pull up the interrogatory, just I have the right reference?  Enbridge will advise as to whether the GHG reduction calculations in Pollution Probe 6 from EB-2022-0203 are expressed the way they are.

MR. MILLAR:  It is J4.2.
UNDERTAKING NO. J4.2:  TO ADVISE AS TO WHETHER THE GHG REDUCTION CALCULATIONS IN IR POLLUTION PROBE 6 FROM EB-2022-0203 ARE EXPRESSED THE WAY THEY ARE (REFERENCE:  EXHIBIT K3.4, PAGE 48.

MR. BROPHY:  Yes, and to be more clear, just that the information that indicates that the RNG is going to be used to offset gasoline I think is the key element there.

MR. STEVENS:  Understood.

MR. BROPHY:  Thank you.  Enbridge commissioned the Guidehouse study and the two additional updates to that report to address a few of the obvious gaps, but there are still some lingering issues that, if Guidehouse was to do an update, I think certainly us and I think other parties would like to be addressed, and I don't believe that there is an intent for Guidehouse to do another specific update.  Is that correct?

MR. STEVENS:  Yes.

MR. BROPHY:  So, if the diversified scenario, you know, based on what we have gone through and the information that has been brought forward was not really net zero, so it didn't get you to net zero -- and it could be from a variety of factors; I won't go through that list again -- what does that mean for us?  If the diversified scenario had net-positive emissions, what does that mean?  I guess I am not sure if that is for Guidehouse or Enbridge or both.

MS. GIRIDHAR:  I think Mr. Ringo addressed that question already.  If the diversified scenario was not a net-zero solution, then we would -- then the remaining emissions would need to be abated.

MR. BROPHY:  In the technical conference, I think we went through a bit of that in detail, where Guidehouse's model by design is always trying to force itself to meet net zero and that is what caused some of the challenges, is that you make assumptions, and you have to come up with something in there to force it to net zero.  So I guess the challenge is, if it doesn't equal out to net zero, it breaks the model, is what I took away from that discussion.

MS. ROSZELL:  This is Ms. Roszell with Guidehouse.  The Guidehouse model is not forced to achieve net zero.  That is the constraint that we put in place in this case.  I think what Mr. Ringo indicated earlier is that the scenario -- oh, and it is just that, a scenario of many possible diversified scenarios -- would look different if we had used different assumptions.  And that is why we did the updates that we did, and, if we did other updates, there would be a different diversified scenario, but that doesn't mean that there would not be a diversified scenario.

MR. BROPHY:  And if the diversified scenario is more expensive than the electrification scenario, what would that mean?

MS. MURPHY:  I think, Mr. Brophy, in this case we didn't try to make the diversified scenario be a better option.  It is what the model found.  If we had found it was more expensive, that would not have been as positive as what we were hoping to achieve.  But we could have also looked at other solutions.  So we didn't explore other gas or electric solutions.  We didn't, for example, use direct air capture, which the CER study included.  Or we didn't look as much at different technologies such as electric vehicle, like DERs and stuff like that.

So we could have employed different solutions on the gas side to try to see if it could have come out to a better solution or to a lower cost.  There is more than one way to get to net zero, and we just simply haven't included every single technology or fuel source or whatnot, to get there.

MS. GIRIDHAR:  If I could just add, Mr. Brophy, again I think we have said this a few times.  The purpose of doing the scenario analysis in two specific scenarios was to understand what could we glean from the perspective of safe bets for the company to adopt.  And so, from that perspective, the study was only one factor in informing how we should look at energy transition and what are the safe bets that we should consider.

I think we have also spent a fair bit of time noting what is not in the study, and that is the implications for the distribution sector, specifically.  The study is a single-node analysis, as Ms. Roszell has already explained, and we have spent a fair bit of time talking about the implications to distribution infrastructure from changes from today.

So I really think we should put the study in the perspective of what it was intended to do for us, and note the several things that it does not do, as well, in coming to a conclusion of what would it mean for Enbridge.

MR. BROPHY:  And I note that, and have heard Enbridge make statements similar to that in relation to the analysis and study for Posterity and Guidehouse in this proceeding.  One thing I struggle with is, if it is really not meant to be predictive in any way, why did -- and it is a fairly expensive study to start with -- why did Enbridge commission the two updates to be done?  Why not just leave it at the first one, say it is not perfect, and save the effort of the two updates?

MS. WADE:  We moved forward with those updates through the discussions via the technical conference.  So we agreed as part of the technical conference and as part of the answers to the intervenors' questions that those needed to be done.  Part of that process, we were asked to and we delivered on that, so that there could be clarity on what the outcome would be if the inputs under question were changed.

MR. BROPHY:  Are you saying that intervenors were involved in scoping the updates to the two report changes and included in...

MS. WADE:  I would -- sorry is your question -- sorry, Mr. Brophy.  Is your question, if we scoped with intervenors the changes that we were making as part of the updates?

MR. BROPHY:  Yes.  So my understanding is that there were some easy gaps to identify.  Those were brought forward by stakeholders, including more than what was corrected in the report updates.  And Enbridge and Guidehouse decided to do the two updates to the study, but I don't recall any involvement of intervenors in those updates because, if that had happened, there would have been more comprehensive updates to bridge some of these gaps.  It was just a subset of some of those updates.  So Enbridge chose what updates to make in discussion with Guidehouse, but it wasn't the list that intervenors had of what updates should have been made to the study.

So I am getting a little confused.  It sounds like you are suggesting that you took all the issues that intervenors had, and then plugged them into the study.  And that is not my understanding.

MS. WADE:  Just one moment, please.  So I would frame the updates that were made were to address some inconsistencies or some particular items that intervenors did raise.  I would note that as part of the scenario definition, there are certain assumptions made about what that future would look like.  So some of the assumptions I think that you noting that were not incorporated are ones that we believe align very strongly with the future scenario that we had painted.  And so those weren't ones that we did change and, as you noted, felt that this was a good use of time to run multiple scenarios with all of those different pieces, given the work that is happening right now at the provincial level with the Ontario Electrification and Energy Transition Panel also running I think close to five different scenarios.

MR. BROPHY:  Okay.  So Enbridge chose the list of updates to apply to the second and third iterations of the study, is that correct?

MS. ROSZELL:  This Ms. Roszell from Guidehouse.  Enbridge did not choose what updates to the make to the model.  So, as a result of the process that we went through during the technical conference, we did a deeper review of the model.  We work collaboratively with Enbridge, but it wasn't as if we were directed to make updates to specific assumptions.

I think based on the timeline of the original study, we didn't receive a lot of feedback from the stakeholders that are at the table right now, and we are tackling an issue that is broader than just an Enbridge issue from the perspective of integrated planning as we have noted.  And so we are incorporating the assumptions that we feel addressed some of the comments that were made, and that maybe are inconsistencies or improved the modelling.

If you look at the Ontario Ministry of Energy process they that are going through now, and consider the amount of stakeholder feedback that they are going through to try to make those scenarios as reflective of the discussion that is happening in the sector, we were trying to incorporate some of that in a timeline that allowed us to still start the discussion as part of this proceeding.

So it wasn't as if we were directed by Enbridge, which assumptions to update and which ones not to.  We took a look at the model, we tried to enhance it where we could to address the areas of concern that we felt needed to be addressed.  But we were not selective in those in terms of this is something that Enbridge wants us to update, and this is something that they do not.

MR. STEVENS:  I will say Mr. Brophy that the one exception to that that you will be aware of is the final sort of iteration, if I can call it that, that Guidehouse performed on the study to look at the impacts of different emissions factors for hydrogen.  That was something that was at the instance of one or more intervenors that follow in the technical conference; Enbridge Gas agreed to engage Guidehouse to complete that particular additional item.

MR. BROPHY:  Ms. Roszell, Guidehouse has a contract with Enbridge, correct, for this work?

MS. ROSZELL:  That is correct.

MR. BROPHY:  Does Guidehouse have authority to do whatever it wants without direction from the consultant -- from the -- from Enbridge, who owns the contract?

MS. ROSZELL:  No.  But Guidehouse also is an independent professional advisory services firm, which has a reputation for providing advice in the energy sector.  It would be opposing the company's position to do an analysis which we are not -- which is not independent.  I don't know how to frame that incorrectly -- or correctly, sorry.

MR. MORAN:  Mr. Brophy, I think that is all you are going to get on this line of questioning.  If you have some specific questions about what wasn't addressed in any of the updates, perhaps you could move to those.

MR. BROPHY:  Sure.

MR. MORAN:  Thank you.

MR. BROPHY:  Okay, if we can move to page 68 of the compendium, and down to the table.  I think it is on the second page there.  Okay, great, thank you.

There was some discussion, I think, with Mr. Shepherd yesterday and others about inputs and the flow of the modelling from Enbridge, which fed into the Posterity report, which was then taken by Guidehouse and extrapolated, and there seemed to be some confusion around where some of that information came from.  This is one of the examples that we have taken a look at, and this information was provided in an undertaking response by Posterity.  The undertaking, I think, was taken by Guidehouse, but they got the information from Posterity.

This is the data that was provided to Posterity from Enbridge for carbon capture, and one of the challenges with this data was that it didn't have customers; it was just bulk volume data that Enbridge gave Posterity.  So there wasn't the ability to cost out customer cost and how many customers would switch to carbon capture.

Do you recall that discussion?  This was information provided by Enbridge to Posterity.  Correct?

MR. SHIPLEY:  The information on how much the different categories of customers and different regions of the province use came from Enbridge's customer data.  We were the ones who built the model of how much gas is used for different end uses in each of the types of customers.  And there was a joint discussion with Enbridge about which end uses in which industries were appropriate targets for CCS to go, and so then these final numbers that you see in the last column of these tables are based on how much our model says those industries in those specific parts of the province use for those end uses.

And so Enbridge didn't give us those numbers.  What we are doing -- what are showing you is that, essentially, for those end uses, in those parts of the province, for those industries, those end uses are getting saturated with CCS.

MR. BROPHY:  So are you saying that Enbridge didn't give you the information in relation to the customer segments in each of their regions for this table?

MR. SHIPLEY:  Enbridge told us where these customers are and how much gas they use, and our model has information on how much they use for which end use.  And the numbers in this table show you that those end uses are being completely turned over to CCS if that industry is in the right place.

Now, you can see there is an 87 percent in the second-last column in the second row of the table.  That means that some of those customers are not in a specific region of the EGD, the Greater Toronto Area, where you could do CCS.

MR. BROPHY:  And that's where I was going to go to next.  I see the regions and I know, geographically, that those are broad areas.  And, even within those regions, there is currently no geological sequestration in place for CO2 or infrastructure that exists.  So are you saying that you had which customers relate to each of those segments and you could then figure out somehow...?

MR. SHIPLEY:  Yes.  We knew which of the customers were in a part of that region that was geological suitable.

MR. BROPHY:  And then how did you pick where their CO2 would end up?  Like, where it is going to get sequestered?

MR. SHIPLEY:  We didn't.

MR. BROPHY:  So you just assumed that it exists or it is going to be built close to those customers somewhere?

MR. SHIPLEY:  The customer is in a part of the province where there are geological formations where it could be done, but we didn't determine exactly how that would happen or where it would happen.

MR. BROPHY:  Okay.

MS. MURPHY:  Mr. Brophy, if I can add, we believe that the carbon capture, or rather the sequestration of carbon, based on materials that are available from the province or from independent studies, that there would be the sequestration potential that would be near the Hamilton area, as well as Sarnia, for example.  So we did look at --  where you see the EGD GTA, we say 87 percent.  That would mean those that are in that area that would be close enough that a pipeline to that basin to sequester the carbon would be viable.

MR. BROPHY:  And then Enbridge, or some other party, would build the pipeline to take it out to the areas you just mentioned, the Hamilton or Sarnia area.  Is that...?

MS. MURPHY:  Yes.  I believe -- we would be hopeful it would be Enbridge pipelines, and whether that is repurposing existing pipelines or building new, but I think we are hopeful that Enbridge can leverage our experience in pipelines and be able to transport carbon.  But, you know, that is the future.  We will also depend on future studies to be sure the geology can take the carbon, as well.

MR. BROPHY:  Okay, thank you.  Because we didn't need to go into the details at the beginning, because that is still valid information, I believe that we can conclude here.

MR. MORAN:  Thank you, Mr. Brophy.  So we still have some time before our morning break.  I think, BOMA, you are up next.  Mr. Jarvis, are you ready to proceed?

MR. JARVIS:  Good morning, panel.  We just have two lines of questioning on behalf of the commercial building sector this morning.  Could we pull up the compendium, Angela, please.

So I first want to discuss with Guidehouse probably the most viewed exhibit that we have in the whole proceeding here.  Could we just --

MR. MORAN:  Sorry, Mr. Jarvis.  Maybe we can just mark this as an exhibit.

MR. JARVIS:  Yes, thank you.

MR. MILLAR:  K4.1.
EXHIBIT K4.1:  BOMA COMPENDIUM FOR PANEL 1.


MR. JARVIS:  Can we turn to the Guidehouse table, please, on the compendium.  I believe it is the second page.  Here we go.  If you could scroll up just a little bit further, just for the costs.  Yes, thank you.

These are the forecast costs from the Guidehouse report relating to four categories; the gas system infrastructure, the electrical system infrastructure, emissions, and end uses.  These areas have already received a good deal of attention.  I wanted to look at the electrical system piece, if I may, which, we will agree, is the biggest part of the proposed transition costs.  And perhaps this is to Mr. Ringo, unless, Ms. Roszell, you wish to take it.  But you would agree that the biggest part of the proposed costs of the energy transition lies in what is forecast for the electrical system?

MR. RINGO:  Yes, I agree.

MR. JARVIS:  And we are interested in the share of that electrical cost that would be attributed to electrical infrastructure requirements for commercial buildings.  So, thinking specifically of commercial buildings, what are the assumptions involved in whatever that share is of the $300 or the $340 billion that are forecast here under the two different scenarios.

Can you help us a little bit with how much do you see the commercial building sector contributing to the extra electrical requirements that require that magnitude of investment?

MS. ROSZELL:  Ms. Roszell.  So I just wanted to start by reminding folks that the costs on the electric side here do not include the distribution cost --


MR. JARVIS:  Exactly.

MS. ROSZELL:  -- so it would actually be higher than what is here.  And we also have not done an analysis that is down to a rate impact or a rate analysis, to assess which customer class would pick up these costs or where they would be burdened in general.

MR. JARVIS:  So again the question was:  How much in your modelling, how much is the commercial sector contributing to or responsible for this magnitude of investment?  What is the assumption about the incremental electrical demand that is going to come from the commercial building sector?

MR. RINGO:  Your question, if I may restate it:  What is the incremental electrical demand coming from the commercial sector?  And I think you are assuming that portion of demand could be used as a proxy for the portion of cost.  Is that correct?

MR. JARVIS:  I think that would be a good question to answer.  I'll say it.  It is just:  How much of that $300 billion is due to anticipated low growth in the commercial sector?

MR. RINGO:  And would the -- the system would likely be sized based on peak demand, not based on annual consumption.  I believe we have broken out annual consumption by residential and commercial.  I don't know that we have broken out peak demand by residential and commercial, so I am afraid I don't have an answer to your question.

MR. JARVIS:  Okay.  The surrounding assumptions in the commercial sector, what we are seeing, if I can comment, the biggest potential demand reduction which we will look at, peak gas demand reduction which we will look at shortly, has to do with ventilation heat recovery, and the biggest energy reduction is due to recovering internal heat generation with commercial buildings.  Is there any modelling, anything with your model, that carries those kinds of assumptions to see what is being assumed here?

MR. RINGO:  The reduction in gas and electric consumption from the commercial sector in our model is a simplistic assumption of the percent of reduction on a decade basis.  And what we have assumed is that, in the year 2050, relative to the IESO's APS reference case, that commercial building consumption will be 25 to 30 percent less than the reference case, due to energy efficiency improvements such as the ones that you have noted, DOAS and VRF or HRVs or other technologies.  We did not break those technologies out, line by line, to estimate their specific contributions to that efficiency improvement.  We netted the whole efficiency improvement in one total figure, and, like I said, that is, by 2050, 25 to 30 percent reduction in energy consumption for space conditioning, so including space heating and space cooling.

MR. JARVIS:  But no corresponding number around reduction in peak demand?

MR. RINGO:  We did not break out the peak demand at that level of granularity, no.  We calculated peak demand for the building sector as a whole.

MR. JARVIS:  As you say, it is the peak demand that would drive the requirement for additional electrical infrastructure?

MR. RINGO:  Right.  That is my assumption.

MR. JARVIS:  Okay, so, as more buildings are being looked at, the current general practice within the commercial sector is to look to build heat-recovery chiller, heat-pump capacity in the winter to offset gas consumption, emissions reduction, to match the capacity in the summer.  In other words, typically we are finding that that the electrical demand in the winter is still less than the summer with efficient commercial buildings, so we would see at the building level no incremental demand increase.  Would that be reasonable from your perspective?  Does that kind of make sense?  In other words, we are questioning whether the magnitude of additional electrical infrastructure that is being projected as it relates to commercial buildings, whether it is realistic or may be significantly overstated.  So my question is:  My idea for commercial buildings, that in general we can meet the electrification requirement through heat pumps, heat-recovery chillers within the existing electrical capacity of the building.  Does that sound realistic to you, Mr. Ringo?

MR. RINGO:  I don't feel qualified to opine on whether that is realistic or not.  I can tell you that in our model we assumed that, buildings currently heated by gas, some portion of them would be electrified and that that would contribute additional electric load and additional electric peak load because those buildings are no longer heated by gas and they are heated instead by an electrical system.  If I hear you correctly, you are saying that that electrical heating system would come at no additional load because it would either recover heat from somewhere else in the building or have some other means of generating heat.  Do I understand you correctly?

MR. JARVIS:  Yes, you do.

MR. RINGO:  Okay.

MR. JARVIS:  That is exactly the hypothetical and that therefore we are not sure what the component, what share of the $300 billion of electrical capacity, is due to -- in your modelling is attributed to commercial.  And, yes, we are wondering if that would be significantly overstated.

MR. RINGO:  Okay.  I can't comment on the realism of your assumption, but I can say that that is not how our model has projected the future.  As I described, our model has projected electrification as reduction in gas consumption and increase in electric consumption.

MR. JARVIS:  And the corresponding increase in electrical demand based on gas, is that assuming electric resistance heat or --


MR. RINGO:  Oh, no --


MR. JARVIS:  -- is it heat pumps --


MR. RINGO:  -- no, it is assuming --


MR. JARVIS:  -- or something else?


MR. RINGO:  -- a high volume of electric system efficiency, upwards of 200.


MR. JARVIS:  All right.  That is helpful.  Thank you.

MR. RINGO:  Yes.

MR. JARVIS:  If I could move on to perhaps the Enbridge and Posterity witnesses and look at peak estimate, could we move to -- the next page, I think it is.  Sorry.  I haven't got the reference.  So we were trying to establish peak day estimate -- so this is the interest -- and what the profile of that gas demand is and what the associated load factor -- as well as how much of the capacity of the gas system on the peak day is being used.  So we would imagine, for example, that, if it was a flat line, it would be a hundred percent load factor and therefore we are making full use of the system.  On the other hand, perhaps if it is a variable factor, maybe there is a peak in the morning and then it reduces during the day -- and the interest is whether commercial owners can contribute to demand response in a way that could, if you like, fill in the valleys and avoid the peaks and help avoid gas infrastructure costs in the future.  So the focus here is:  Can the commercial building sector with -- a number of which have quite significant loads, contribute to demand response to avoid infrastructure spending?  So we were unable to find information on that profile, the peak gas day, how much, how does the gas use vary over the course of the day.  All I have summarized here is what my IT manager was able to find with the exhibits here.  There was a reference to a peak demand at 9 a.m. on January 22, 2022, at 8,507 thousand million cubic metres.  Can we go to the next -- just scroll down a little bit, please, Angela.  There is a further reference that is again listed here around a peak gas demand in 2019 of 11 million cubic metres per hour.  Again, we couldn't correlate the differences.  If you could comment on that and then the references from Christensen and Associates around load factors that is a bit theoretical?  So, with these three references, we couldn't get a sense of:  Is there an opportunity to reduce that peak day demand through better demand management, and could commercial building owners attribute to that cause?  Is there information that I am missing with respect to that peak day profile, like this is how the gas use on that peak day varied, and, if so, where might we find that?  I am not sure who to address that question to.

MR. STEVENS:  If I may, Mr. Jarvis.  David Stevens for Enbridge.  I heard a few questions in there --


MR. JARVIS:  Sorry.

MR. STEVENS:  -- and I just want to make sure that we are responsive.  The main set of questions that I heard is:  Where can you find information about -- I think you are asking system-wide hourly profile, perhaps, on peak day?

MR. JARVIS:  Yes, system wide, and what does that total profile look like on the peak day?

MR. STEVENS:  Okay.  I am sure that the panel will tell you whether they can provide that information.  I am going to guess that it may be something that we have to provide in writing; it is certainly not something that is ordinarily within the expertise of this panel.

MS. WADE:  Sorry, just one moment, please.

MR. WOOD:  Hello, Mr. Jarvis.  This is Cody Wood with Enbridge.

MR. JARVIS:  Hi, Cody.

MR. WOOD:  I think, if I understood correctly, you are looking for where you could find information about the peak profile or the demand profile on a given day for the gas system.  I am not sure if you saw it or not.  In 4 -- tab 2, schedule 3, page 21, if you look at figure 1, you will see a typical use profile for hourly demand over the course of the gas day.  I believe this section of evidence also discusses the relationship between that design-hour demand that you see there, at the peak, as well as the design-day demand that is discussed there with the black line.

To the extent that we could take detailed questions should you have some, we could do that by undertaking, I think as Mr. Stevens indicated.  But I hope that you find this reference to this demand profile helpful.

MR. JARVIS:  Yes, Mr. Wood, thank you, this is very helpful.  And I apologize for not being more diligent in finding it.  So this implies, is there associated with this the load factor for the day where, if the peak was there for the whole day, it would be a hundred percent.  If it was kind of -- is there a sense of what that overall load factor on the peak day is?

MR. WOOD:  As I just noted, I think we could take or undertake to provide that.  I can't speak to that, off of hand, right now.

MR. JARVIS:  Okay.  But it looks visually that there is quite a lot of room for either filling in or peak shaving, as is done with the electrical system, where demand response fits in there.  And I guess, somewhere in there, there are interruptible gas contracts that have reduced that peak.  But the peak is at 9:00 o'clock or 7 o'clock, 8 o'clock, 9 o'clock in the morning.  Would you agree with that?

MR. WOOD:  Yes, I would.

MR. JARVIS:  That says we have commercial buildings starting up with big ventilation systems, and we have homeowners across the province switching from setback to daytime operation.  Could you give us a sense how much more is being done or can be done to bring that peak down because, presumably, that peak is driving the need for gas infrastructure?

MS. WADE:  I would just note that the design-hour demand is more -- or is applicable to the distribution system --


MR. JARVIS:  Yes.

MS. WADE:  -- moreso than the transmission system.  And, I think to address your question around what are we doing to help address peak hour and reductions, as you have noted, that is how our system is designed.  So I would definitely point to integrated resource planning and the work that we are doing there to identify opportunities to geotarget programs to reduce peak in areas, to avoid infrastructure builds.

MR. JARVIS:  That is helpful, thank you.  And perhaps we need to hold this to till the capex panel, and we did have this conversation, Ms. Wade, in the previous one.  If there was planned infrastructure investment that is linked to the peak, in the current IRP process, is it envisaged that this kind of profile would be created for the part of the system in question, whether it is distribution or further upstream?

And is there an opportunity where commercial building owners, if they were significant contributors there, could engage in that conversation about, look, if we put in ventilation heat recovery, we can make a significant effect on that.  Does the IRP process, as currently envisaged, does it allow for that kind of engagement?  And, if so, how would commercial building owners engage?

MS. WADE:  Yes.  So absolutely, it would encompass what you have just noted.  So when we look at an infrastructure build, tied to that infrastructure build is a peak-hour requirement or a constraint related to that peak-hour requirement.  And what we are doing within each geotargeted area is looking at the customer make-up within that geography, and looking at their contribution as different sectors to the peak.  And then working within that region, through stakeholder engagement or even direct engagement with customers, to identify opportunities to reduce peak.

MR. JARVIS:  And could we turn to the final piece of our compendium, please, to look at BOMA's response to Staff 2 interrogatories around a commercial building load profile?  And I am interested in exploring with you the magnitude of the potential reduction within commercial buildings.  And if you can allow me just context, we find that a lot of the conversation within this proceeding is built around residential.

So, perhaps to reduce the peak demand in a home, attic insulation is appropriate or a more efficient furnace.  And I am wondering if your modelling and the way, again, this is being planned out, anticipates the scale of the ventilation system load in commercial buildings, so the argument, commercial buildings are very different than what seems to be the basis for this conversation.

Could we just scroll down to figure N.1, please?  And we perhaps need to blow it up a little bit.  These things tend to come out a bit blurry.  They are bigger, but blurry.

Just for clarification on what this represents, this is a particularly thermally efficient commercial office building, but it aims to show the -- the brown line on the background there, that is the outside air temperature.  So it gets as low -- and this is in Fahrenheit -- gets as low as close to 10 degrees Fahrenheit over the course of this, on the weekend.  The blue is the daily gas use profile of this office building where, if you look at the weekend, the ventilation systems are not running.

So the apparent effect of the ventilation systems in the profile are clear if you look at the weekend, which would be the building envelope losses.  And then the addition -- you are very familiar with these things.  Does it make sense to you that that ventilation load is so much bigger, it is multiple times of the base building envelope requirements so, as we look at commercial buildings, the magnitude of the additional use due to ventilation systems?

MS. WADE:  Yes, I can see that and that is clear.

MR. JARVIS:  Okay.  As an aside, this comes from the owners' interval metering data and, obviously, we will come back to that one as well, the value of interval meter data and planning for peak demand reduction to quantify these things and allow individual buildings to be determined.

So this for us again will be part of the questioning that we will follow, going through.  The ventilation systems are very different than residential buildings, in commercial buildings, and that the potential for demand reduction and avoiding infrastructure -- gas infrastructure investments by fully incorporating that, is there.

Could we just close by taking a look at the table, table N.1 that follows?  So staff had made the inquiry that you will have seen in BOMA's evidence, that we are looking for 30 percent gas reductions over a period of time with respect to demand side management.  The question that comes back is:  What would the corresponding peak reduction be?

So, in the evidence, BOMA has suggested that the potential reduction in gas annual consumption demand is significantly higher than in the current modelling and we are proposing a 30 percent reduction for commercial by 2030.  Staff had asked the question:  What is the corresponding peak demand reduction?  Which is the concern we have about stranded assets and not spending excessively on the gas system.  The two examples we looked at, one for a K to 12 school, one for a commercial office building, the one we just looked at, were 53 percent and 80 percent.

Does it sound right to you, that the demand reduction due to the actions associated with net zero planning may be equal to, or greater than, the consumption reductions, as suggested in this evidence?

MS. WADE:  Sorry, Mr. Jarvis.  Can you just repeat the question one more time.

MR. JARVIS:  Yes.  Does it sound reasonable to you that the potential for peak demand reduction due to the measures involved in working toward net zero could be equal to, or greater than, the consumption reduction?

MS. WADE:  I would just note it would depend heavily on the measures that are being used to reach net zero.  And so, for energy conservation, we know broad-based energy conservation that is targeted at annual reductions and, as part of the integrated resource planning work that we are doing, and specifically within the pilots, we are will be looking to understand, I think, to get an answer to the question that you are asking, what is the correlation to the annual reductions that we see from energy efficiency measures to the peak hour reductions.  And so that will be a key objective of that pilot.

I would note that other measures that will be undertaken, or potentially undertaken, to reach net zero would likely have different impacts on peak; for example, hybrid heating, which, as we have discussed quite a bit, could drive significant emissions reductions, could have a lesser degree of an impact on peak, given they will be running on the gas system during those coldest days of the year.

Also, there is hydrogen.  We have talked a lot about the heat value of hydrogen.  I think there is going to be a significant amount of energy efficiency and fuel switching happening, as Ms. Teed Martin has noted, by the time we get to the point where we will have high blends of hydrogen.  So we are not yet sure what the additional peak requirements would be.

MR. JARVIS:  Thank you.  That is helpful.

MR. MORAN:  Mr. Jarvis, I would just like to do a time check.

MR. JARVIS:  Yes.  One last little question, just briefly, if I may.

The IRP pilots, are they contemplated to include the kind of commercial buildings we are talking about?

MS. WADE:  Yes.  So we have two areas that we are implementing the integrated resource planning pilots within.  Both have commercial sectors that we will be targeting.  We will be filing that evidence, I think, today or tomorrow, and within it will be AMI, which I know is the metering that you are noting, to be able to really understand what the correlation is between the annual and peak.  As I noted, that is a primary objective.

MR. JARVIS:  That is very helpful, thank you.  Those are my questions.

MR. MORAN:  Thank you, Mr. Jarvis. We will take the morning break and resume at 11:20.
--- Recess taken at 11:04 a.m.
--- On resuming at 11:25 a.m.

MR. MORAN:  Thank you.  Please be seated.

MR. VOLLMER:  Good morning.

MR. MORAN:  I think Three Fires Group is up next.  Please go ahead.
Cross-Examination by Mr. Daube:


MR. DAUBE:  Good morning.  My name is Nick Daube.  I am asking questions this morning on behalf of Three Fires Group and Ginoogaming First Nation.  So, housekeeping first, I was hoping that we could mark the Three Fires Group compendium.  I was hoping we could mark it as an exhibit.

MR. MILLAR:  The exhibit is K4.2.
EXHIBIT K4.2:  THREE FIRES GROUP COMPENDIUM FOR PANEL 1.

MR. DAUBE:  On the compendium, please, I was hoping we could go first to page 3.  Oh, I guess we have got -- exactly.  Thank you.  I believe this is a statement from Ms. Wade:
"And I think you will agree just generally," first paragraph, "that this evidence provides a description of he energy transition assumptions that Enbridge Gas incorporated into its forecasting."

Is that correct?

MS. WADE:  That is correct.

MR. DAUBE:  And it also describes how these forecasts affect Enbridge Gas' asset management.  Is that correct?

MS. WADE:  Yes, that is correct.

MR. DAUBE:  Go to the next page, please.  I believe you have stated, Ms. Wade, that, in the past, Enbridge's forecasts only considered climate policies that had already been implemented.

MS. WADE:  That is correct.

MR. DAUBE:  So, in other words, this is the first time that Enbridge has gone beyond existing policies and considered developing climate policies for the purposes of a rate-setting application.  Is that correct?

MS. WADE:  That is correct.

MR. DAUBE:  Okay.  If we go to page 8, I take it the company's position is that it is now prudent to incorporate energy-transition assumptions into company forecasts where there is reasonable certainty based on policy signals, market trends, and stakeholder feedback.  Is that correct?

MS. WADE:  That is correct.

MR. DAUBE:  But the company's view remains that there is great uncertainty around the pace and nature of how energy transition will take place in Ontario.  Is that right?

MS. WADE:  That is correct.

MR. DAUBE:  I assume you would also say that is the case in Canada more broadly.  Correct?

MS. WADE:  That is correct.

MR. DAUBE:  And around the world?

MS. WADE:  Yes.

MR. DAUBE:  In that context, I believe it is your position that there is no hard and fast way that net zero will be achieved.  Is that correct?

MS. WADE:  That is correct.

MR. DAUBE:  And you have agreed in the past that it is important for other pathways to be modelled in addition to the two scenarios from Enbridge's application?

MS. WADE:  That is correct.  I would say that we support and think that all of the pathway modelling that is being done, including that of the provinces is contributing to an understanding of how different permutations of inputs or assumptions can impact an outcome.  And then I would just add, as I have briefly noted, moving down to that next regional level of modelling is of importance when looking at how it could impact the gas system or electric system specifically.

MR. DAUBE:  That is right.  So, within that, regional, and what you are saying is not just different pathways will it be important to model but different types of questions related to energy transition.  Is that fair?

MS. WADE:  Within the regional model, yes, that is fair.  I would say that what we think would be valuable is to have both the electricity and the gas sector together talk about the inputs and assumptions that would go into a regional analysis.

MR. DAUBE:  Part of the exercise there, I take you to be saying, is that these other modelling exercises will be able to examine, among other things, consequences on different groups within Ontario that these scenarios don't currently capture?

MS. WADE:  That is correct.

MR. DAUBE:  Can we go to page 19, please, my page 19.  If we could go two more, please, so to page 3 of 3.  That is right.  Thank you.  I think this is uncontentious:  Posterity did not directly consider international policy developments and thinking as part of its analysis relating to codes and standards for retrofits and new construction.  Is that right?

MS. WADE:  Yes, that is correct.  As noted there, the assumption is that Canada's energy efficiency regulations are influenced by international policy developments, but we did not look externally or internationally for other guidance.

MR. DAUBE:  But, that qualifier, that is all going to be past-looking, no?  So those are existing standards, and so, to the extent that they are capturing international developments and you are indirectly incorporating that, they won't be forward-looking; they will only look at the world as it existed at the time of implementation?

MR. TIESSEN:  That is true for previous versions of the code, but I think we assume the same assumption for changes that are being made to future versions of the code, as well.  So when we were looking at updates to NECB and NCB, the different tiers and the intention of provinces to adopt those codes, we are assuming those have also been influenced by codes outside of Canada.

MR. DAUBE:  Now, you didn't contact them for the purposes of this report, did you?

MR. TIESSEN:  We did not.

MR. DAUBE:  So this is very indirect.

MR. TIESSEN:  I agree with that.

MR. DAUBE:  Now, if we go down the page a little bit, I believe Enbridge and Posterity have confirmed that they did not consider any international examples beyond the small number listed from the United States, on the question of non-price-driver fuel switching.  Is that right?

MR. TIESSEN:  Yes, that is correct, but I will also point out -- and I think it is mentioned in the last sentence of that second paragraph highlighted on the screen -- the maximum rate of change was determined by the characteristics of the built environment, so the kind of upper bound was more of a feature of the built environment rather than influence from looking at policies or impacts from other jurisdictions.

MR. DAUBE:  "Upper bound of built environment", can you just elaborate on that for me, please?

MR. SHIPLEY:  I can chime in here.  So we assumed that the rate of fuel switching in new construction was limited by the rate of new construction, and we assumed average equipment lives for each end use in the building -- so space heating would have an average equipment life, and water heating would have an average equipment life, and we assumed that those were changing over per year at basically 1 divided by the average life and that that was the opportunity that was available for fuel switching to occur.  We did not assume that there would be early retirement of that equipment.

MR. DAUBE:  I see.  Thank you.  If we go two more pages, when we are talking about those considerations and other considerations that went into your report on the question of non-price-driver fuel switching, we have here the entire universe of the international precedents and examples that you considered.  Is that right?

MR. TIESSEN:  Yes, that is correct.

MR. DAUBE:  I think this is a question for Enbridge:  Do you agree that energy transition policy in Ontario and in Canada, more broadly, won't be set in a vacuum and is likely to be informed by international trends?

MS. WADE:  Yes, we would agree with that, given our per capita emissions are high, that we would be influenced by what is happening internationally.

MR. DAUBE:  Well, this is a problem that the entire world is --


MS. WADE:  That is correct.

MR. DAUBE:  -- dealing with.  So presumably, policymakers are looking to other jurisdictions for how they are addressing it, no?

MS. WADE:  Absolutely.

MR. DAUBE:  Do you agree that international conversations and developments could potentially shed some light on what the international community views as either the likeliest or most viable path forward in energy transition?

MS. WADE:  Yes, I would agree with that.  And I think a good example of that is the modelling or the analysis that was done as part of the Canadian Energy Regulator.  So they looked at two diversified scenarios, one where Canada just reaches net zero, and one where globally we reach net zero.  And it defines the impacts to our country if, globally, it does not keep pace with Canada.

MR. DAUBE:  So that is an important point and, in that sense, I think you will agree with this:  What is happening internationally is going to set constraints or offer advantages with certain paths, create incentives in terms of various policy pathways.  Is that fair?

MS. GIRIDHAR:  We would agree with that statement, but we would also obviously be informed by what are the pre-existing conditions in terms of energy demand and energy supply in our existing energy systems in Canada.

MR. DAUBE:  Of course.  But with that pre-existing context, it is not only that these international developments are potentially the source for ideas --


MS. GIRIDHAR:  Yes.

MR. DAUBE: ...or trends.  They are also shaping similarly the environment that the Ontario energy landscape is going to have to integrate into, onto, draw from and so on.  Fair?

MS. GIRIDHAR:  Yes.  I think a good example that I can think of right there is, you know, I think 20 years ago, if you went to Europe, you would find a lot of energy equipment would have sensors on it; elevators wouldn't simply keep running and, you know, lights would switch off and so on.  And we see increased adoption of that, here.  So I would definitely agree that, over time, we would try to take best practices from elsewhere.

MR. DAUBE:  Now some of those international policy choices are likely to bring implications for Ontario companies in terms of their ability to export products.  Is that a fair statement?

MS. GIRIDHAR:  Yes.

MR. DAUBE:  For example, if we could go to my page 23, which I believe is 25 for the reporter -- sorry, one more.  I got my page wrong.  I don't know how I can expect you to get yours right.

For example, you are aware that certain jurisdictions are examining the possibility of border carbon adjustments.

MS. GIRIDHAR:  Yes, we are aware.

MR. DAUBE:  And, in fact, the European Union has started to implement border carbon adjustments in certain sectors.  Right?

MS. WADE:  That is correct, yes.

MR. DAUBE:  You will agree that the possibility has attracted some attention and some study among lawmakers in the United States?

MS. WADE:  Yes.

MR. DAUBE:  Would you agree that this is a developing policy instrument that appears to be adopted increasingly internationally, and has the potential to be adopted increasingly around the world?

MS. WADE:  Sorry, just one moment.  Sorry, yes, we would agree with that.  And it will be informed by the carbon pricing programs that are in place as well within each of the jurisdictions, as noted in the article.

MR. DAUBE:  If we go to page 29, if I am remembering what the math is -- sorry, my 27.  I believe it is your 29.  You agree with the statement from this report -- one paragraph down, please? -- that there is increasing momentum around the use of border carbon adjustments as countries move forward with the implementation of their domestic climate policy framework?  As a general proposition, it sounds like you are agreeing with that.

MS. GIRIDHAR:  Yes.

MS. WADE:  Yes, that is correct.

MR. DAUBE:  You will agree that instruments like a border carbon adjustment or other tariffs can affect the ability of Ontario companies to export to the jurisdiction that is putting them in place?

MS. GIRIDHAR:  Correct.

MS. WADE:  Yes.

MR. DAUBE:  So when it comes to a border carbon adjustment, to the extent that Ontario or companies within Ontario remain emitters -- and I take the point about it gets complicated with carbon taxes and so on -- but instruments like a border carbon adjustment could affect their competitiveness?

MS. WADE:  Yes, I would agree with that.

MR. DAUBE:  Or even leave them uncompetitive in certain markets?

MS. GIRIDHAR:  Yes, we would agree.  Ask I think we also note that the Ontario government has identified the clean electricity credit mechanism.  I think the most recent Powering Ontario's Growth plan showed the carbon intensity of the grids in certain competing jurisdictions in Canada and the U.S.  So I think we can agree with that.

MR. DAUBE:  But in terms of the materials that you have put before the Board in this application, consideration of the border carbon adjustment in Europe or otherwise does not form part of your analysis.  Is that fair?

MS. WADE:  That is fair.  I would also note that the Ontario Electrification and Energy Transition Panel is part of their pathways modelling.  Subject to check, there is a sensitivity that is looking at border carbon adjustments.

MR. DAUBE:  So they think it is important enough to consider?

MS. WADE:  Absolutely, they think it is important enough.  I take your point, it is not included within the analysis that we have put forth.  I will just note -- sorry, just one moment, please.  Sorry, I just wanted to triple-check that but yes, that is correct.  So I take your point that our study that has been put forth does not include border carbon adjustments.

I would again just note though that there are many different permutations of scenarios that we could do, and so understanding that more modelling was happening, that was not another adjustment that we made later on.

MR. DAUBE:  I think this is uncontentious:  if a company closes, that of course affects both demand that you might face as a company and cost distribution.  Is that fair?

MS. WADE:  Sorry, just one moment.  Yes, I just want to clarify:  your question is could it affect our demand?  Yes.

MR. DAUBE:  And, on the flip side of that, the more that there are favourable economic circumstances, of which energy policy can play a part, that can affect the demand that the energy sector faces in the other direction.  Right?

MS. WADE:  That is correct.  And I think what is happening in the province today is a great example of that, with the clean electricity credits and companies moving into the province in order to benefit from the low-carbon energy.

MR. DAUBE:  Now, I understand from earlier testimony that different customers in different parts of the service area are, at least at first, likely to have different levels of access to hydrogen and RNG as ,under the diversified pathway, they get integrated into the product offering.  Is that right?

MS. WADE:  I would say, from an RNG perspective, there would be equal access and, from a hydrogen perspective, that would be determined post the study being completed and understanding where it can be injected and to what percentages.

MR. DAUBE:  But isn't it likely that different regions of the province are, you know, even medium-term going to have different access levels to hydrogen, then?

MS. MARTIN:  Yes.  We expect that there will be hydrogen hubs.

MR. DAUBE:  So let me ask this:  It is fair to say, is it not, that emission reduction targets are set at the macro level, the jurisdictional level?  At least, when we talk about reduction targets in the context of this proceeding, we are talking about reduction targets for the province as a whole, meaning that, within that, there might be companies and actors that reduce more quickly and even, potentially, certain companies or actors that don't reduce at all.  Is that fair?

MS. WADE:  I would agree with your point that targets are set from a provincial perspective.  I think, as we move toward net zero, the scenario that you have put forward could likely happen where some players contribute more than others.  But I would note that, in a net zero future, I think all players will be required to act in order to achieve that goal.

MR. DAUBE:  All players required to act, but conceivably the province could reach net zero and there could still be actors within Ontario who have lesser access to things like hydrogen and have a harder time reducing their emissions.  Is that fair?

MS. WADE:  That is fair.  And, again, I think the Canadian Energy Regulator scenario points to that type of circumstance, where there could still be some natural gas within the system unabated, and it is offset with, say, a direct air capture or negative emissions --


MR. DAUBE:  And I want to be fair --


MS. WADE:  -- technologies.

MR. DAUBE:  Sorry.

MS. WADE:  No.

MR. DAUBE:  I want to be fair.  That is under any scenario, not just the diversified pathway.

MS. WADE:  That is correct.  I'll see if my panel members want to add anything, but those levers would be available to the government to use for customers that do not have access to hydrogen, or an inability to reach it themselves specifically.

MR. DAUBE:  But we don't know yet, because no one has modelled any of these scenarios, or with that degree of granularity.  Right?

MS. GIRIDHAR:  Sorry, granularity with respect to every net zero constraint being imposed on every individual player in the economy?

MR. DAUBE:  I am asking about differentiated ability to reduce emissions in a context where the province is taking steps to reduce its emissions toward a net zero goal.

MS. GIRIDHAR:  Yes, that is fair.  I think the economics of carbon reduction do realize that determining sort of nationally or provincially determined contributions to reducing emissions should not be applied at too granular a level; otherwise, the cost of achieving these emissions reductions could be very high.  There should be some flexibility underneath that level.

MR. DAUBE:  I'm sorry.  I think I asked whether anyone has performed the modelling and I think the answer was no?

MS. GIRIDHAR:  My apologies.  The answer is:  Not that we are aware.

MR. DAUBE:  Okay.

MS. GIRIDHAR:  Because I think the premise has not been that every individual activity would be required to be net zero.

MR. DAUBE:  Right, thank you.  My page 71, please.  I believe that is 73, for the person kindly pulling this up.  And this, in some ways, may be unnecessary because I think we have stated this.

In that first paragraph to C, Enbridge states that it has not defined exactly what a diversified scenario would mean for each sector in each part of its system.  So that is consistent with what we just discussed.  Right?

MS. WADE:  That's correct.

MR. DAUBE:  And that comes up in the Guidehouse report, for example, where what Guidehouse is modelling is pathways on a net zero -- Pathways to Net-Zero on a province-wide basis, not with sector-by-sector or region-by-region granularity.  Right?

MS. WADE:  Correct.

MR. DAUBE:  So just putting a bow on it, this application does not include an analysis of sectoral impacts for a diversified, or any, path.

MS. WADE:  That is correct.  And I would say that it recognizes the importance of that with the integrated planning safe bet, but, yes, I would agree.

MR. DAUBE:  Or regional -- sorry, is something not...?

MS. WADE:  Sorry, just one moment.

MR. DAUBE:  Yes.

MS. WADE:   Sorry.  Just to clarify, we did look at different sectoral levels, say buildings and residential, and how they would reach that from a macro level.  But I think you are asking more specifically by region, groups within those areas and how they would be affected.  Is that correct?

MR. DAUBE:  Yes.  So more industry groups, for example.  You know, how is the steel industry going to do, and so on.

MS. WADE:  Yes, that is correct.  We have looked at more from a business segment perspective, as opposed to down to a specific regional level.

MR. DAUBE:  And we haven't mentioned, this but I think this flows.  There is no analysis of the impacts for vulnerable customers.

MS. WADE:  This modelling, yes, again, is done at provincial level.  So the answer to your question is yes.  I would have to find the page reference, but I think it does note within our evidence, and within the Guidehouse report, that this is going to be an important consideration in any pathway, in a diversified pathway.  And the consumer choice element that we have also laid out, I think, is an important piece that would support ensuring that the vulnerable communities, or portions of the communities, would have choice so they are not unduly impacted.

MR. DAUBE:  Okay.  Now, I won't spend too much time on this because I think we have two pages in the record already on this, but, if you go to my pages 84 and 85.  So I guess -- thank you.

You and I spoke about this at the technical conference.  I think you agreed that that was more for the purposes of future modelling principles you would apply going forward.  Right?

MS. WADE:  That's correct, yes.

MR. DAUBE:  And nothing is stopping the company from performing that analysis now.  It is just that you thought other modelling was more relevant to the Board's consideration.  Is that fair?

MS. WADE:  I would say the caveat to that, that we have called out a few times, is that, to go down to that granular regional level and understand the impacts to all groups within that specific region, it would need to be done in tandem with the electricity sector to ensure that any assumptions we have made would align; say, for example, that they could take the load on their system.

MR. DAUBE:  Okay.  You acknowledged at the technical conference, at my page 85, that there could be greater impact to vulnerable communities if there are not policies that support reduced costs for those communities.  Is that still your position?

MS. WADE:  Yes, I would agree that, if that is not modelled and understood, then there could be impacts to those communities.

MR. DAUBE:  And a similar position you have asserted on the question of what will the consequences be for remote Indigenous communities.  Right?

MS. WADE:  That is correct.

MR. DAUBE:  Now, is it fair to say that the absence of more granular modelling, sector by sector, region by region modelling, makes it a whole lot harder to determine which assets in the future might be more likely to be retired?

MS. WADE:  I think that is fair, yes.  So our model, as we've noted, is one-node provincial, and, in order to understand the very specific impacts on our system, we would have to get down to a more granular and regional level.

MR. DAUBE:  So, when we talk about safe bets, that is a huge gap, no?

MS. WADE:  I don't think it is a huge gap in terms of the safe bets that we have put forward today.  I think the safe bets that we are proposing recognize the piece that you're noting and are elements that we feel we should be moving forward with regardless of the fact that we don't have that information or because we don't have that information yet.  So, for example, the integrated planning that is a safe bet, that would contribute directly to being able to address your question.  I think the hydrogen grid study, for example, that would address your question as well, and a few of the other ones that we could go through.  But I think it is important that we move forward with those safe-bet actions despite the fact that we don't yet have that information.

MR. DAUBE:  Mr. Brophy touched on this -- oh, also no modelling on potential economic opportunity from any pathway, so on implementations of things like RNG development or carbon capture for specifically First Nations in Ontario.  Right?

MS. WADE:  That is correct, yes.  At this point in time, those have not been taken into consideration, and I guess just one more piece that I would add is critical to this regional analysis talked about is ourselves and the electric sector being at table, but so too will be the guidance provided by the province and policy direction.  That would contribute to the work that we would do together.

MR. DAUBE:  Mr. Brophy touched on this a little bit, so this is in some ways an expansion.  You know, I think it is fair to say that there are a lot of moving pieces from a technology perspective and that that contributes to, I think, a lot of the uncertainty on pathways.  That is me editorializing a little bit.  The question here is:  There is no modelling here on what happens if your assumptions specifically on access to RNG or hydrogen prove overly optimistic?  Is that fair?

MS. WADE:  I would say, within the modelling that we have done, we did some sensitivities on a number of the inputs or assumptions that we made.  We did not model multiple sensitivities -- actually, just give me one moment.  I am going to double check that.  So, to confirm, we did not do any sensitivities on the volume of RNG and hydrogen.  We did do a sensitivity on the cost of the electrolyzers.  So, as we have noted there, there could probably be hundreds if not thousands of permutations of the study that we did, but, for those specifically that you are asking, no, we did not.

MR. DAUBE:  And I think you said to Mr. Brophy that, in the event that emission reductions aren't available through RNG -- I am paraphrasing heavily -- emission reductions available through RNG or hydrogen, that a likely solution under that pathway will be someone will need to incur the cost of abating or offsetting those emissions.  Is that right?

MS. WADE:  In the scenario that we defined, as Mr. Ringo noted, the demand by fuel type was set out, and so, within that specific scenario, if the RNG was not achieved, then other negative-emission technologies such as direct-air capture or nature-based solutions would have been substituted, as Mr. Ringo noted.

MR. DAUBE:  Now, you definitely haven't modelled in that sort of universe the cost implications of a delayed decision to adopt an alternative scenario.  Is that fair?  So for example, we get down the diversified pathway, we get down it 5 years, 10 years, and we realize that RNG assumptions or hydrogen assumptions are unrealistic.  Presumably, the cost of transitioning to electrification is different at that point then it is today.  Fair?

MS. WADE:  I would say that is fair, and I would also say that I would assume that the costs would change, as well, if anything, that we have assumed within the electrification, so, if it can't be sited or permitted in the very aggressive timelines that we have included there, as well, that that would also change the costs.  Yes.

MR. DAUBE:  That is fair.  But isn't that why it is a weakness in what you have presented to the Board, that there is no comment on the probabilities of the various scenarios?  Isn't that a gap?

MS. WADE:  So I will start, and then if some of my panel members want to add.  Typical for this type of scenario analysis, there are not probabilities assigned, and so you will see that very common again with the Canadian energy regulator, the IEA, and probably a couple others that my panel members could add on.

And so this work is really undertaken usually from a business perspective, to understand multiple plausible futures and to look at what the common elements would be across all of those different scenarios, to determine what are the things that would be safe bets.  And so that is what we have done, we have discussed sensitivity or, sorry, probability.

And it would be very difficult because, at this point in time, with the amount of unknowns that we have, you would be assigning a probability to each of the different major drivers, so, for example, a range of possible outcomes for policy and then assigning a probability, a range of possible outcomes for costs and probability, and the layering of this would become extremely theoretical based on where we are right now, today.

My understanding -- and I will let the consultants jump in, as well -- is that that is sometimes done on a shorter time frame, if you are looking at a 5- to 10-year type of planning horizon but not as much so in the 2050-type of horizon that I am speaking about.  But I will see if --

MR. DAUBE:  I am content with that answer --

MS. WADE:  Okay.

MR. DAUBE:  -- and will move on to the next point.  But, if I am interrupting, or that is not a fulsome answer -- Okay.  Thank you.

MS. WADE:  No, it is good.

MR. DAUBE:  Now, moving back one point, isn't it, without modelling it, isn't it extremely likely that a delayed adoption of any pathway -- I take your point about same applying to both diversified pathways and electrified pathways or any pathway -- in the context where we do face these reduction targets and those targets are set within an international context, isn't a delayed adoption almost certainly going to be much more expensive than an adoption that takes place today or in the near future?

MS. WADE:  Sorry.  Just one moment.

MR. MORAN:  Mr. Daube, just while they are conferring, I just wanted to do a time check.

MR. DAUBE:  I am almost -- I would say 5 minutes.  Is that -- sorry.  I forgot to start my watch on this.  Am  I -- thank you.

MS. WADE:  Sorry.  Just to restate your question, so it was:  Any delay in action, would that not have an impact on the cost of a scenario?  Is that correct?

MR. DAUBE:  Yes.

MS. WADE:  Okay.  Yes, I would say so.  And I think a couple of points related to that is the net zero accountability act that we reviewed last Friday has the milestone years, I think, to try to help address this.  I think, without modelling it, we don't know.

But I think, yes, intuitively I think people would agree that the costs could be higher if we are delaying action continuously.  And I think that that supports the safe-bet actions that we have put forward in moving ahead with options that exist in either pathway, to ensure that there is progress made as we are navigating the uncertainty.

MR. DAUBE:  But isn't another way of thinking about that that the more any decision to adopt a new pathway is delayed, the more the deck is stacked in favour of a more or less status quo oriented model.

MS. GIRIDHAR:  I think it is fair to say that delays in implementing a pathway prolong the status quo, if that is the question that you are asking.  Yes.

MR. DAUBE:  This is my final set of questions.  My 75, please, just a general discussion about safe bets.  This is obvious from the page, the definition of safe bet includes maintaining consumer choice.  Right?

MS. WADE:  That is correct.

MR. DAUBE:  I just want to pick that apart a little bit.  I assume you mean -- sorry, I don't mean this to  be -- it means viable consumer choice, right?  Not a hollow or an unrealistic choice that we are preserving.  Right?

MS. WADE:  Yes, viable consumer choices.  Yes.

MR. DAUBE:  We are not talking about preserving every single choice under the sun?

MS. GIRIDHAR:  Correct.

MS. WADE:  That is correct.  Yes.

MR. DAUBE:  You mean that as an aspirational priority.  Right?  You are not saying that, I mean, in line with the discussion we just had, you are not saying that every existing choice will be retained, nor are you saying -- let me zero in on this:  You are not saying that every customer across Ontario is going to retain viable choice if the board accepts your safe-bet actions, are you?  This a generalized point you are making, a macro point?

MS. GIRIDHAR:  Mr. Daube, I am trying to understand what choices that are being taken away by the safe bets at this point in time.  And I fail to --


MR. DAUBE:  So maybe I can clarify, because that is what I am trying to understand, too.

MS. GIRIDHAR:  Yes.

MR. DAUBE:  First of all, you mean customer choice over the rebasing period.  Right?  You don't mean out to 2050, or do you?

MS. WADE:  Yes -- no, longer term.  So absolutely through the rebasing period, but also longer term.  So, for example, the investigation of the hydrogen grid study supports keeping pathway optionality open, but it also supports future consumer choice as well.

MR. DAUBE:  Through to 2050?

MS. WADE:  That is right, over -- in the long term.

MR. DAUBE:  But you haven't examined the implications, for example, for remote First Nations communities under the pathways that you are proposing.  Right?

MS. WADE:  I guess I would just clarify, we are not proposing any one specific pathway.  Through a diversified approach, our thought is that consumers would maintain choice, and that that would be a critical part of a diversified pathway in the future.

MR. DAUBE:  Okay.  Thank you, very much.  I appreciate your time.  Thank you.

MR. MORAN:  Thank you, Mr. Daube.  I guess next up is VECC.  I think that is you Mr. Garner?

MR. GARNER:  Thank you, Mr. Chair.  With your indulgence, I will finish by 12:30, at lunch, and you may throw me out of the room at that time, if you can give me that leeway.

MR. MORAN:  You can take us to the lunch break.

MR. GARNER:  Thank you.

MR. MORAN:  We will hold you to that.
Cross-Examination by Mr. Garner:


MR. GARNER:  Thank you.  Good morning, panel.  My name is Mark Garner.  I represent the Vulnerable Energy Consumers Coalition of low-income consumers.  And I just want to go through a few things, and just premise or preface my remarks with -- and I don't want to sound like a Luddite as I go through this, but some of my questions will go to some of the premises that are in your Guidehouse report and your other reports.

You have told us that the Guidehouse report isn't a forecast, it is a scenario-building.  Right?  It doesn't forecast the future?

MS. WADE:  That is correct.

MR. GARNER:  It is premised on a net zero policy for 2050.  Is that correct?


MS. WADE:  Yes.  Sorry, yes, it is premised on a number of assumptions but that, yes, in 2050, we reach net zero.

MR. GARNER:  Yes.  Fundamentally --


MS. WADE:  Yes.

MR. GARNER:  I mean, fundamentally, isn't it trying to achieve what as I understand it is in the Canadian Net-Zero Emission Accountability Act, that is the act.  Is there another piece of legislation -- not direction -- legislation of the federal government or a provincial government that you rely on for your energy transition policy, to look at to meet, other than the affordability act, or sorry, accountability act?

MS. MURPHY:  From a provincial perspective, the Ontario government has not yet set any targets for GHG reduction beyond 2030.  So there is legislation or there also is the Made-in-Ontario Environment Plan, and that just goes out to 2030 at this point.  So we would be relying on that, as well.

MR. GARNER:  Sorry, can you just repeat the name of that piece of legislation?

MS. MURPHY:  The Made-in-Ontario Environment Plan, and then I am trying to think if there is a policy that states --


MR. GARNER:  I am just interested in the legislation, if that is easier, that is all.  If that is the name of the piece of legislation, then I would let my friend -- he can clarify the record.

MR. STEVENS:  Sure, and thank you, Mr. Garner.  I don't believe that the policies that Ms. Murphy is speaking to are actually legislation, per se.  They are not Ontario statutes.

MR. GARNER:  Thank you.  The point is that is what I am interested in, is statutes, because I do understand there are number of other planning documents, documents out there.  Bit I am particularly interested in the legislative construct that you are trying to get at.  The reason I do so, and I don't have a compendium and I do apologize if this is a little burden to you, but if you would allow me just to read from the website of the Ontario government for their natural gas expansion program.  And what it says, just in preface of it, it says:
"Natural gas is Ontario's most common heating source.  It is more affordable than other sources, such as electricity, oil or propane.  Currently, about 3.6 million homes and 160,000 businesses in Ontario use natural gas.  We", this being the Ontario government, "are expanding natural gas access across rural, northern and Indigenous communities to help keep the cost of energy low for thousands of families, businesses and farmers.  We are expanding natural gas access to thousands of households and businesses across northern, rural and Indigenous communities.  Expanding natural gas will make life more affordable for families and businesses and will help to increase economic development and job opportunities for these communities."

Now that doesn't sound to me like a scenario of natural gas disappearing.  Does it to you, at least from the provincial government's perspective at the moment?

MS. WADE:  I would just note that maybe an additional document is the Powering Ontario's Homes report that was issued from the provincial government, and that they do note within there that low-carbon fuels will have a role to play.  And so I would maybe just look at the system itself playing a role in supporting Ontario in the goals that you have noted.

MR. GARNER:  Yes.  I think the point I am really trying to put to you, and I am in some sympathy to your position you are in, is that you are right now in a environment that, for the lack of a better word -- and I don't like using this word, but for lack of a better word is a bit schizophrenic between the two parts of government, the two levels of government, right now in Canada.  It is a little bit hard to navigate that environment, isn't it?

MS. GIRIDHAR:  Mr. Garner, whether I agree with the phrasing or not, I would agree that it is a difficult environment in which to operate a gas distribution utility, knowing that our customers seek continued access to this very affordable, reliable energy.

As we mentioned earlier, we are constantly trying to find common ground to reconcile what are -- whether they are your description or not, they appear binary, they appear to contradict each other.  But the safe bets approach is a way of reconciling all of this.

MR. GARNER:  Right.

MS. GIRIDHAR:  So this is why, even as we understand that the unabated use of natural gas consumed to the level it is today is not sustainable, we believe that the availability of natural gas to meet reliability and resiliency needs, at a lower cost than alternatives, is something that should allow us to preserve the natural gas system and evolve it into future.

MR. GARNER:  Thank you for that answer.  Where I am going, and not to be clever, is I want to understand how much the company has considered what I would call in quotes the political risk of what it is looking at, as part of its energy transition, because I don't really see an analysis of that sort of thing.

The other area I would like to explore on that -- and maybe, Ms. Wade, you can help me with this because you have studied this much more than, certainly, me and a lot of people in the word -- as I understand it, Canada, on a gross basis, not on a per capita basis, but Canada is not a large GHG emitter.  If you take the largest four or five emitters in the world and compare them to Canada, they would be magnitudes different, wouldn't they?

MS. GIRIDHAR:  That is correct.

MR. GARNER:  I once you read that, if you take the top four or five, it is like 42 percent; and, if you take the next 20, it is like 3 percent, something in that order.  Does that seem reasonable, just as a reasonability idea, about GHG emissions?

MS. WADE:  Subject to check, yes.

MR. GARNER:  So it is possible, as we enter into this existential threat to our environment, that the biggest goal is to going to be reduce total emissions.  Because it doesn't matter where they are coming from, but the faster we get total emissions down is going be the biggest international priority, as my friend was speaking to.  That could be a monumental change to how we do any of this.  So it is possible, I suppose, that Canada, with its wealth of its current methane system, might use that wealth to purchase credit from somewhere like China, which I understand still builds coal plants today.  Right?  That is a possibility that is out there.

So have you studied any of that type of policies, international stuff, as my friend went through in some detail, to understand how your energy transition plan should be -- I think as you, Ms. Giridhar, said -- to pivot at points around those types of things?  Have you done any study like that?

MS. GIRIDHAR:  I think we should distinguish between Enbridge, which is the shareholder of Enbridge Gas, and Enbridge Gas itself.  Being an entity that operates provincially and being subject to provincial jurisdiction, our focus is necessarily on the province.  But I would say that Enbridge, more broadly, is very much attuned to the international and the global goals around meeting emissions reductions, and particularly viewing natural gas as being a very beneficial source of energy to reduce emissions overall.

MR. GARNER:  Right.  But I guess my question, really, the point is that:  As part of the energy transition you did in this, you didn't sit down and create a group like you have had in some other places and say, okay, what are all our political risks?  When we look at legislation, when we look at international, what are our risks here and how do we mitigate them or how do we deal with them?  You haven't gone through that exercise, I take it, yet.

MS. GIRIDHAR:  I think it is fair to say that what we believe we should be doing is highlighting to the political class, as well as several stakeholders, the value and benefits of preserving the gas system.  And I think you can see that in this proceeding, as well.

So, yes, there is political risk.  Have we fully analyzed the level of political risk? I can't say that we have.  But what we control and what we can do as a company is to be able to put those facts on the table and highlight all of the benefits.  And I hate to repeat this ad nauseam, but there is a 3-billion-dollar investment in the gas distribution company that is delivering 250 terawatt hours of energy on an annual basis, at five times the peak that the electrical system is, through under ground infrastructure that would cost 10 times more to replicate on the electric distribution side.  These seem to be compelling facts that, to my knowledge, are not necessarily understood by the political class across the country and/or the numerous stakeholders that are informing the approaches that governments take.

So, yes, there is political risk, and we believe it is our duty -- in the context of net zero.  So we are not suggesting that that is not a goal worth achieving or that we should strike for it.  We believe we should be heading toward that, but we should also recognize the advantages of the system we have.

MR. GARNER:  Thank you.  And let me move on to another -- I want to talk about political risk.  The other one I wanted to talk about, too, was when I looked at the report and I listened to what has been talked about over the last three days, I suppose; four days, now.  What I didn't really understand in looking at your energy transition plan, whether it was done with the help of Guidehouse or Posterity, is I really didn't see -- and maybe I am missing it -- I didn't really see a study that really tries to understand consumer behaviour in transition times like this.

For instance, it would have seemed to me you could look at consumer behaviour in other industries.  I mentioned in my opening statement the fuel oil home heating.  They went through a transition when natural gas took over.  You could learn things from the way consumers acted in those circumstances.

When my friend from IGUA made his opening statement, he proposed in a light way that industrial customers might be the last on the system, and I proposed to you that they are the first off the system, since they are price-sensitive and they can move to jurisdictions much quicker.  I am not moving out of my home, probably, just for this.  Right?  That sort of thing.  But I didn't see anything that really actually goes to answer those types of questions, that really tries to understand what would consumers' behaviour be.

Did you undertake that kind of work?

MS. GIRIDHAR:  I think it is fair to say that we have not undertaken extensive work, you know, that would do precisely that, for a couple of reasons.  I think the first one -- and, again, we have repeated this a few times -- is that what consumers are looking for is energy to meet their needs, whatever source it comes from.  So it is hard to debate, you know, taking away one fuel source without understanding what it is to be replaced with and what the attributes of that are.

However, we have done extensive customer engagement as it relates to the rebasing application -- of course, that is a regulatory requirement -- and there were some questions.  I don't recall the exact questions, but perhaps I can pass that on to the team.

MS. MURPHY:  Yes.  So there were a number of energy transition questions that were asked in the customer engagement.  That included things like asking if Enbridge Gas should minimize impacts on the environment as one of our priority outcomes that matter to the customers.  And they found that, yes, that was a priority for our customers, but that was, I believe, also behind affordable pricing as well as safety and reliably delivering natural gas.

MR. GARNER:  Well, Ms. Murphy, I don't want to interrupt you, but I have limited time and that is not really the question, because that is customer engagement.  My question was really, for instance, there is supposition about, if you have a declining system, who comes off first in residential, high-income people or low-income people.  Right?  It's those types questions.  And that is not really what people will tell you; that is measured by looking at studies that say, in these circumstances, these types of events we expect to happen.  That is what I was really looking for, and it doesn't sound like that's -- I'm missing that bit.  It doesn't sound like you have made that step yet, to say, We want to understand more about our customers.

And let me just tell you one of the reasons.  I also asked you -- I brought you to that quote, and it seemed to me that the Ontario government, for instance, is interested in northern communities and Indigenous communities, so it has some specific, potentially, ideas in its head about who gets served what, and that sort of thing.  So all of that type customer engagement -- customer engagement isn't the right word, but customer studies of behaviour -- you haven't done that type of exercise yet.  That would be fair?

MS. MURPHY:  I think, Mr. Garner, just back to the customer engagement, it might not be quite what you are looking for, but we did also ask preference, for example; we asked general service customers if they would be using the same amount of natural gas or more or less 10 years from now.

So we did ask those types of questions in trying to understand their preference for using gas in the future, and we did find that about 2 in 5 customers said they believed they would be using less natural gas in 30 years, and providing reasons.

So that is summarized in our customer engagement summaries, which are at Exhibit 1, tab 6, schedule 1, and I believe it is attachment 1.

MR. GARNER:  Thank you.  I am going to, as I pivot to something very different now just on this, it is about RNG.  I want to, just before I will speak to this last.  Ms. Giridhar, we are talking about RNG.  You were talking about it earlier in the hearing, and to paraphrase I think what you said -- and I just want to be clear.  Is it:  You were talking about the fact that you were attempting to get RNG, but, because it is sold in the market now on long-term basis, you felt that the Board's rules prohibited engaging into that, into that exercise?  Now, I am not sure I agree with you that the Board's rules do or don't, but let me just ask you this question:  If the Board were to clearly articulate a policy that would allow Enbridge to seek to purchase RNG gas, Ontario or otherwise let's say, under certain circumstances, under long-term contract, would that be of assistance to the utility?  Would that be what this utility would really be looking as an optimum basis to get from the Board because it would be simple, a simple way to get right at that market?

MS. GIRIDHAR:  That is correct.  The ability to sign long-term contracts would provide an impetus for more RNG supply to be able available and therefore procure and develop that as a low-carbon solution, to going down that paths.  Now, having said that, I think I do want to reiterate that the vast majority of our gas purchases or maybe all of it is indexed.  I mean, in the form of natural gas, it is subject to price indices, and they are not long-term in nature, so I wouldn't be able to speak, I am not part of the gas supply panel, but I will definitely say there is really not much precedent in the recent past of long-term gas supply contracts, so it is a change from the way we do procurement today.

MR. GARNER:  It would be, and you would probably agree with me -- I am not in the gas supply business, either.  You would probably agree with me, though, in the near future it is unlikely to ever become a significant portion of the overall portfolio in the sense of over 5 or 6 percent of the portfolio.  Even if at the best day in the next few years, you probably couldn't achieve that, could you, in an RNG environment?

MS. GIRIDHAR:  I think it is fair to say the market is in infancy and --


MR. GARNER:  Right.

MS. GIRIDHAR:  -- needs to grow, and so a 5 percent growth by 2030, for example, is actually significant growth.  And then, again, we must remember we are changing the context around the availability of the fuel and more focused on meeting reliability and residency needs.  We all agree that the use of unabated natural gas needs to decline, so 5 percent RNG could be significant from an emissions reduction perspective when paired with other solutions.

MR. GARNER:  Thank you.  One last question, and I guess to you, Ms. Wade, it is about your safe bets.  Among your safe bets is NGV vehicles.  Is that correct?

MS. WADE:  That is correct.

MR. GARNER:  Now, what confused me about that is I thought one of the more clear aspects of the government's policy was to eliminate internal combustion engines, and natural gas is an internal combustion vehicle, isn't it?

MS. WADE:  So I will start, and then I will let my panel member add on.  So I think we spoke earlier that, for natural gas vehicles specifically, this safe bet specifically was targeted more at the heavy-duty trucking industry, so not at the light-duty vehicle, where the combustion engine piece that you are speaking about is applicable.

MS. GIRIDHAR:  Yes.  If I could just add:  It is particularly important for that sector because the battery weight is an important factor in the overall haulage that heavy-duty vehicles can carry, so it is in fact a significant barrier to meet emissions reductions for that sector.

MR. GARNER:  Right.  Thank you.  I believe that brings us to 12:30.  Thank you, Mr. Chair.

MR. MORAN:  Thank you, Mr. Garner.  With that, we will adjourn for lunch.  We will return at quarter after 1:00.
--- Luncheon recess taken at 12:31 p.m.
--- On resuming at 1:16 p.m.

MR. MORAN:  Thank you.  Please be seated.  Good afternoon.  I think we are ready to proceed with cross-exam by OEB Staff.  Mr. Millar?
Cross-Examination by Mr. Millar:


MR. MILLAR:  Yes.  Thank you, Mr. Chair, and good afternoon, panel.  My name is Michael Millar, with my co-counsel, Ian Richler, I am counsel for OEB Staff.  And I have a few questions for you.

Before we begin, Mr. Chair, I circulated a compendium with OEB Staff's materials for this panel, yesterday, and I would propose to mark that as Exhibit K4.3.
EXHIBIT K4.3:  OEB STAFF COMPENDIUM FOR PANEL 1.

MR. MILLAR:  I am going to begin a with a few questions that were touched on yesterday by Mr. Shepherd, primarily, but hoping to ask a couple of follow-ups, probably largely for you, Ms. Giridhar and Ms. Wade.

First, it relates to stranded asset risk, and the risk related to underutilized assets.  And just kind of to cut to the chase, because I think this was covered by Mr. Shepherd yesterday, is it fair to say that it is Enbridge's view that once an asset has been entered into rate base by the Board through a rate order, that the risk with respect to any stranded assets or underutilized assets would reside with ratepayers.  Is that a fair summary?

MS. GIRIDHAR:  Yes, Mr. Millar, in the context of the regulatory compact.

MR. MILLAR:  Right.  So matters such as -- you know, for the useful life of the asset, depreciation, the cost of capital, all the associated O&M costs, those would reside properly with ratepayers once the Board has determined an asset can be entered into rate base?

MS. GIRIDHAR:  Mr. Millar, I would qualify that to say that from the time that an asset is introduced into rate base to when it is retired, there is an opportunity through the regulatory process to address any changes that may be required in some of those factors you mentioned as a result of utilization during the life of the asset.

MR. MILLAR:  First, I apologize, Ms. Giridhar, there is an air conditioning unit behind me and I find it a little difficult to hear, especially my advanced years.  So I am having a little bit of difficulty picking you up.  If I could ask you to speak a little more loudly into the microphone?  But I think I got the gist of that.

Can you tell me a little bit more about that?  I guess I am just curious as to, I want some certainty around Enbridge's position as to where risk may lie for stranded assets.  And I heard you to say it is with ratepayers, once it has gone into rate base.  But was there a qualifier there?

MS. GIRIDHAR:  Yes.  The qualifier is that I think you have mentioned the words, "once the asset has gone into rate base."  And the qualifier I was providing is that there is an opportunity through regulatory processes in place from the time an asset is put into service to when it is retired, to address regulatory mechanisms that may be needed along the way.

MR. MILLAR:  So would you be talking -- sorry, I didn't mean to cut you off.

MS. GIRIDHAR:  Sorry, I am done.  Yes.

MR. MILLAR:  Okay.  Are you talking about things like accelerated depreciation, like depreciation rates might change over the course of the life of the asset?  Or is it still finding different ways for ratepayers perhaps to pay over a different period of time?  Is that the type of thing you are envisioning?

MS. GIRIDHAR:  That is correct, to leverage regulatory processes and regulatory mechanisms to maintain the regulatory compact.

MR. MILLAR:  Understood.  Okay, thank you.  So if stranded asset risk and the risk with respect to underutilized assets rests largely with ratepayers, if I hear you correctly, what incentives does Enbridge have to mitigate that risk once something has gone into rate base?

MS. GIRIDHAR:  I can think of a couple of things.  I think we did talk about the notion of a debt spiral, the idea that there may be a point in time where you may not have the billing determinants necessary to recover costs.  And so it certainly would be in a regulated utility's interest to ensure that there is the right balance between the costs that it is seeking to recover and the billing determinants that it needs to recover those costs.

MR. MILLAR:  There are also strong financial incentives for the company to get its assets into rate base.  Is that fair?  Your ROE, for example, is based on your rate base.

MS. GIRIDHAR:  I would say from a capital allocation perspective, I don't -- I would say that answer is partially correct.  So, while investors in Enbridge are interested obviously in ensuring the return of and the return on the asset, investors typically have a choice in terms of what kind of return they want and what sort of risk they are willing to undertake for that purpose.  Subject to that caveat, it is true that the growth of the regulated business is good for -- the growth of regulated assets is good for the regulated business.

MR. MILLAR:  Indeed, Mr. Shepherd took you to this yesterday.  But it is also built into the scorecard for executive compensation.  Is that correct, building rate base?

MS. GIRIDHAR:  The scorecard for compensation for employees, including management, reflects EBITDA from growth capital.  So it is not necessarily just regulated rate base.  It is with respect to the gas distribution and storage business, which includes regulated and unregulated activities.  But I would agree that the regulated activity is the larger part of the business, currently.

MR. MILLAR:  We have been over this for the past few days, and I do not intend to repeat many of the things that we have already heard about today.  But I think we can all accept that the energy transition is creating additional uncertainties for the future of natural gas.  We have talked about that a lot, but you would accept that as a statement?

MS. GIRIDHAR:  Yes, I would accept that as a statement.

MR. MILLAR:  And again, we don't have a crystal ball here, but there is a number of pathways that this could take; one is the diversified scenario that you have put forward or is discussed in the Guidehouse report where, you know, there is a slower shift to alternative fuels, and Enbridge stays a major player in the energy market.  And then there are some other scenarios where it is more of a full electrification scenario which, without getting into details, would be much more deleterious for Enbridge, if I can put it that way.  We don't have a crystal ball to see which of those might play out, but those are scenarios that have been talked about in this proceeding.  Is that fair?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  Okay.  And again, these uncertainties are discussed throughout your evidence.  If I could ask you to turn to pages 9 and 10 of OEB Staff's materials?  This is the report by your expert, Concentric, around the appropriate equity ratio for this proceeding.  They discuss stranded assets as one of the -- and you can see if you scroll down there a little, they discuss stranded asset as one of the risks the company is facing.  You will see it says:
"Another risk of the energy transition is that a significant portion of the company's gas plant investment becomes stranded."

And then it go on to say:
"The undepreciated value of the asset, i.e., its net book value, is stranded, the costs to be borne by either investors or customers."

And if I could ask you to flip to the next page?  If we scroll down a bit, there is an indented quote, which is a quote from Moody's.  Then the report goes on to say:
"Like Moody's, Concentric expects the OEB will approve measures to mitigate the company's stranded asset risk, up to and potentially including the acceleration of depreciation rates, as appropriate."

So again, this discussion is not something that has just been brought forward by intervenors; in fact, it is something Enbridge has proactively brought to the Board, including through the report by Concentric?

MS. GIRIDHAR:  That is correct, the investor perspective.

MR. MILLAR:  And I understand, I think from Mr. Kitchen's opening remarks a few days ago -- and let me try and paraphrase Enbridge's view, and if I gets that wrong, you can correct me -- that you certainly need to be mindful of the energy transition.  And you are taking steps now to mitigate risk.  But, in Enbridge's view, many of the energy transition risks are more likely to occur over the medium or the long term?  Is that fair to say, not so much for 2024?

MS. GIRIDHAR:  That is correct.  The impact on 2024 rates from energy transition in our application is in fact minimal.

MR. MILLAR:  Yes.  And indeed, if you look through your capex for example, you are forecasting continued customer growth; the load forecast is more or less flat.  That is true all the way through 2028, which is the rate period we are discussing through this proceeding.  Is that more or less fair?

MS. GIRIDHAR:  My recollection is our customer additions decline somewhat, by 2028.

MR. MILLAR:  I think they start to tail off towards the end.

MS. GIRIDHAR:  Yes.

MR. MILLAR:  But we are not looking at radically different numbers in 2028 from what we have now?

MS. GIRIDHAR:  At this point, and based on the information we have to date, correct.

MR. MILLAR:  Okay.  But again, to give the company credit, certainly you are aware that there are energy transition risks that are on the horizon and, as such, you have developed an energy transition plan which focuses on a number of safe bets.  And those are some of the things we have discussed over the past couple of days.  Is that fair?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  And I think we have some of those materials here.  If you could turn to page I believe it's 15 of the OEB Staff compendium.  You see paragraph 33 there.  You talk about the safe bet actions.  And then, if we flip to the next page, at paragraph 37 -- again, these are direct screen grabs from Enbridge's evidence -- you talk about the safe bet actions that have shaped your energy transition plan.  Is that correct?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  I just want to make sure I am clear on what the scope of the energy transition plan is here.  That is what this entire exhibit is, exhibit 1, tab 10, schedule 6.  But if we flip to page 17 of the compendium, which is again from that schedule, we see at the bottom of that page table 1, a summary of energy transition-related rebasing proposals.  And, on the left there, you also see it lists the safe bets.

MS. WADE:  Yes.

MR. MILLAR:  And, again, those the safe bets that other people have discussed with you earlier in the proceeding, and I don't plan to go through them in any particular detail now, but I just want to make sure I understand what we are referring to in this safe bets context.

First, is it fair to say that this table, table 1, which starts on page 17 of Staff's compendium, that is a full summary of Enbridge's energy transition plan for the proposed rate term.  There is not some other document I should look to to discern the energy transition plan.

MS. WADE:  Yes, that is correct.  The safe bets that are outlined here, which also include integrated resource planning, which is mentioned as one of the safe bets and is highlighted within the asset management plan.

MR. MILLAR:  And if I look through both this table and the entire schedule, I don't see any specific mention of stranded asset risk.  Would that be fair?  For example, the term "stranded assets" does not appear in that schedule?

MS. GIRIDHAR:  Are you asking about the 40 pages that constitute schedule 6?

MR. MILLAR:  I mean, all I did -- well, obviously, I read the whole schedule, but I word-searched it and didn't find "stranded assets."  Risk itself is not specifically mentioned there.  I don't mean it might not be incorporated in other elements of the energy transition plan.

MS. GIRIDHAR:  Yes.

MR. MILLAR:  But you don't have a section on stranded assets in this exhibit.

MS. WADE:  That is correct.  In section 1.10.4, we have a high-level overview of the depreciation, but there is not a section on stranded assets.

MR. MILLAR:  Okay, thank you.  And, indeed, Staff asked you a little bit about this in Staff undertaking 39, which I think you can see at page 12 of our compendium.  We asked a question in respect of stranded asset risk and the idea of safe bets.  And, if you flip to the next page -- and, again, I want to give Enbridge its due.  There is a full response here.  But, if you turn to the next page, the final paragraph:
"Finally, Enbridge Gas's definition of a safe bet action was created with the risk of asset stranding at the forefront."

You see that?

MS. WADE:  Yes.

MR. MILLAR:  Does this statement apply to your energy transition plan, or does it apply to your entire capital plan, or are those actually two sides of the same coin?  Are those the same thing?  I guess, to put the question more specifically, the safe bet idea and the idea of stranded asset risk, does that apply to your entire capital plan?

MS. WADE:  I would say the capital plan is incorporated within the safe bets in the last one, which -- sorry, if you scroll -- I don't know if it is up or down, but it is the one around maintaining a safe and reliable system and consumer choice.  And so the capital plan has been created with that lens to incorporate those elements of energy transition.

MR. MILLAR:  You discuss this a little bit more in the asset management plan itself, which is a lengthy document, but I have some excerpts here.  If we could turn to page 20 of OEB Staff's materials.  And, if you scroll down a little bit, you will see some policy statements.  And if I just refer to the second one, if we could scroll down a little bit more, please.  There we go.  Number 2 says:
"EGI is committed to prudent, value-based decision making that incorporates energy transition for all asset-related investments on a holistic evaluation of cost, risk, and performance."

Do you see that?

MS. WADE:  Yes.

MR. MILLAR:  Does this include any new consideration
-- "consideration" is probably the wrong word -- any new tools to address stranded asset risk?  In other words, specific tools that you are looking at or proposing in this application that would have not a been a feature of the last cost of service proceeding.

MS. GIRIDHAR:  Mr. Millar,  I am searching through my mind for examples, but I think the one example I would offer in terms of incorporating energy transition for all asset-related investments is incorporating the enhanced distribution integrity management idea -- I mean, the capital panel can obviously speak at length to it, but I am happy to offer my high-level -- which is that we have a large number of vintage steel pipelines across the system, which are probably 60 or 70 years old, and many of them are vital mains that serve some of our large areas which were the first to receive natural gas, for instance, in the 1950s or 1960s.

The EDIMP program is an attempt to prioritize a subset of those vintage mains for a higher degree, or an enhanced degree, of integrity assessment and prioritization for replacement decisions.  So I think that that is an example that incorporates energy transition and the need to prioritize on certain criteria that perhaps, prior to energy transition, might have been looked at differently.

I would say, as well, our ELG proposal, while it does not prescribe an end date for our assets, it incorporates the idea that we need to get the starting point right and that we should recognize the consumption of an asset at the time that the benefits from that asset are being derived to users; which is, I think, intrinsically linked to energy transition in that you don't want to start by deferring a bunch of costs into to the future when you have this uncertainty.

We also took a look at asset lives, for example, between the two legacy utilities and said that we really shouldn't be extending the life of an asset as we try to harmonize the assets between the two legacy utilities.  I think that is an example where we have incorporated energy transition thinking.

So I think that the notion of safe bets does permeate a lot of this thinking, how we are thinking about the future of our company.

MR. MILLAR:  That is very helpful.  And some of this, maybe, I will have to bring up with the capital panel, as well.

But just to follow up on a couple of those points, you talked about the vintage steel mains replacement program and I think you mentioned at the end looking at asset lives, perhaps not to defer replacement.  At least as I hear those, those don't sound like stranded -- wouldn't that push -- if there is a stranded asset risk, doesn't replacing assets with new assets make that worse, not better?

MS. GIRIDHAR:  My apologies.  When I was referring to asset lives, it was not with respect to replacement, but with respect to depreciation.

MR. MILLAR:  Oh.  So like an accelerated depreciation idea?

MS. GIRIDHAR:  The idea there is, if you have the same asset and they have different asset lives as a result of the legacy depreciation methodologies of the two companies, we did not adopt the longer asset life.  We tended to look at the shorter asset life, because we didn't want to have the fact of extending life of one of the two legacy assets through the process of harmonization.  That was the example.

MR. MILLAR:  Okay, thank you.  Could I ask you to turn to page 26 of the compendium, please.  Pardon me.  This is your capex -- one moment.  These are your updated capex figures for 2023, pardon me, for 2023 through 2032.  This was part of the capital update that you will be familiar with.  So just a couple of things to look at very quickly, just to frame this discussion:  For 2024, am I correct that your proposed capex is in the neighbourhood of $1.65 billion?  I am just reading straight off the table, under the grand total at the bottom of 2024.

MS. GIRIDHAR:  That's correct.  Oh, you can't hear me.  I am so sorry.

MR. MILLAR:  Again, my apologies.

MS. GIRIDHAR:  I didn't have it on.  I said that is correct.

MR. MILLAR:  Okay.  I didn't think that was a trick question, but I am glad we are in agreement on that.  And then, as part of that, you can see there are two lines for growth, customer connection and system reinforcement, and, if you total those together for 2024, you get about $611 million.  Is that correct?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  And these include customer connections, system reinforcements, and community expansion projects?  I have a reference for that if you need it.  It is at page 28 of the compendium, but I just read that from your asset management plan.  If it is helpful, we can turn to page 28 of the staff compendium.  If you look at paragraph 12, it just says:
"The budget for growth includes customer connections, system reinforcement, including hydrogen blending, and community expansion."

MS. GIRIDHAR:  Yes, I see that there, Mr. Millar.

MR. MILLAR:  If we could flip back to page 26, please, again, when you look at those two growth lines, we have about $611 million for 2024.  By my math, if you add up those two rows for the whole period of 2024 to '28, in other words the proposed rate term, you are forecasting about $1.5 billion for customer connections alone?  Pardon me.  That is not both the categories; that is just the customer connections?

MS. GIRIDHAR:  Subject to check.

MR. MILLAR:  Okay.  I take it from our discussion earlier that the company considers these to be safe bets?

MS. GIRIDHAR:  I think it is fair to say that our customer connections policies as they exist today require us to connect customers that meet certain criteria.  I would say that is just the course of doing business as it exists today, as our rules and policies exist today.

MR. MILLAR:  Sure.  There are rules in -- I don't have it in front of me, but -- the GDAR perhaps and other areas where you are required to hook up people who are already on an existing line, for example.  But your customer connection forecast, I assume much of that we are not talking about filling in the odd house along an existing line; these are new pipelines to serve new communities or subdivisions or something of that nature?  Again, I assume it actually includes a little bit of both, but we are not just talking here about infill along existing lines?

MS. GIRIDHAR:  That is correct.  I would say we have more new construction customer additions than infill customers.

MR. MILLAR:  I hadn't planned to ask this, but is it the company's view -- and maybe it is Mr. Stevens who answers this.  Is there a legal or a regulatory requirement to connect new communities that do not currently lie along an existing pipeline?

MR. STEVENS:  Thank you, Mr. Millar.  It is an interesting question as to whether the legal obligation in -- to connect from the statute applies to, you know, new connections, and it may depend, I suppose, on their proximity to existing lines, et cetera.  But, more broadly, Enbridge understands that it does have an obligation to connect, under the Board's policies and under GDAR, those new projects which pass the feasibility screening guidelines, and so that is the way in which Enbridge conducts itself.

MR. MILLAR:  Okay.  This is not an area I had intended to get to, and I don't mean to put you on the spot, Mr. Stevens.  The regulatory instrument you just -- do you mean GDAR, the Gas Distribution Access Rule, or is there another Board policy we should be looking to?

MR. STEVENS:  Sorry.  I am sure I was mumbling.  I meant GDAR, yes.

MR. MILLAR:  Okay, and you spoke about E.B.O.-18 -- or the Board's customer system expansion policies.  Is that something you would be relying on in that regard, as well?

MR. STEVENS:  I believe so.  I believe that there is a connection between -- apologies for the pun -- there is a linkage between the GDAR and the policies that are set out in E.B.O. 188, as I recall, that there is at least symmetry between what is stated in both those instruments.

MR. MILLAR:  Okay.  Thank you.  I will look at that myself a bit more carefully once we are done today, but that is a helpful answer, so thank you.

MS. GIRIDHAR:  Mr. Millar, you asked us about safe bets.  I would say the idea of offering customer choice is not only in keeping with current government policy but is also identified as a safe bet action.

MR. MILLAR:  Okay.  In this proceeding, the Board is only setting a revenue requirement for 2024.  Is that correct?

MS. GIRIDHAR:  Correct.

MR. MILLAR:  However, you do have an IRM proposal that would run through 2028?

MS. GIRIDHAR:  Correct.

MR. MILLAR:  So the Board won't see you again, if your proposal is accepted, you won't be back here -- well, hopefully not you and I or not me, anyways, but we won't back here for another cost of service proceeding until 2029?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  That would be the rate year, 2029?

MS. GIRIDHAR:  That's right, for the rate year 2029, hopefully sometime 2027 or 2028.

MR. MILLAR:  Okay.  In assessing the prudence of the capital additions that you propose to put into rate base through this proceeding, you would agree with me that the Board should be mindful of the risks, risks in general but in particular risks related to the energy transition?

MS. GIRIDHAR:  I would fully expect the Board to be mindful of the energy transition, yes.

MR. MILLAR:  And many of the assets that we are talking about as part of your capital plan will have lengthy service lives, lengthy depreciation periods, 40-plus years for many of these assets.  Is that fair?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  So the decisions that are made in this case, both for 2024, the cost of service, and I guess to some extent through the rates that run through 2028 -- though I appreciate the Board isn't looking at it on an in-service additions framework for that period -- the decisions made through this proceeding will impact ratepayers for the next 40 years or more?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  Okay, so, when Mr. Kitchen said in the opening statement that we are setting rates for 2024, certainly that is correct, but those actions today will reverberate through the next few decades.  That was too poetic.  I apologize for that.  Ratepayers will be paying for the decisions made in this proceeding for 40 year or more, at least in part?

MS. GIRIDHAR:  I think it is important to provide the full context around energy transition, as well, Mr. Millar, and the context is around energy access.  It is about the regulatory certainty of knowing that we are operating under a certain set of rules and legislation that govern the company's response to requests to connect to the system at this point in time.

So I would hope that the overall prudence is assessed both in terms of the immediacy of the need to deliver energy to those seeking it under policies and guidelines that require the rational expansion and the gas distribution and transmission system, as well as the energy-transition context.  I appreciate it is not as simplistic as just energy transition, but that is the position the company is faced with.

MR. MILLAR:  Okay.  That is helpful.  Thank you.  And we talked about the OEB's consideration of risk, whether it be stranded-asset risk, energy-transition risk, or some other risk, and I think you've just agreed with me that it would be appropriate for the Board to, where it sees risk, the Board should take steps to mitigate that risk.  Is that fair enough?

MS. GIRIDHAR:  Yes, and I would suggest that the Board would look at the risks of energy transition in a more complete sense, which, as I mentioned earlier, includes energy access, energy price, energy resilience, energy reliability and, of course, the energy transition and the future sustainability of our energy system.

MR. MILLAR:  And if we are talking about stranded asset risk in particular, I think it is largely the company's view that this risk would reside with ratepayers after it goes into rate base.  But irrespective of that, whether it is the company's risk or ratepayer risk, the Board should be looking at it -- the Board has a responsibility to both Enbridge and to ratepayers under the regulatory compact.  And you would agree with me that wherever that risk lies, the Board should be considering that and, where appropriate, creating mitigation measures to mitigate that risk?

MS. GIRIDHAR:  I would agree with that.

MR. MILLAR:  Okay.  Thank you.  Indeed, that is what we are doing in this hearing.  Is that a fair statement?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  Now, I asked you before about any new tools that you were proposing in this process to deal with stranded asset risk, and you gave me a list of some ideas, so thank you for that.  But just a couple of things, I want to confirm some things you are not proposing.  One is accelerated depreciation.  You are not proposing that?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  You are not proposing a different revenue horizon for conducting the E.B.O. 188 analysis?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  Okay.  So I am going to move to a new area.  Thank you.  That was kind of meant to frame the discussion; I am going to get into some particular tools that you might consider that may or may not be good ideas, but I wanted to present that as background to frame that discussion.  And I am hopeful it is helpful to the Board and to the parties in framing.  There is a number of ideas that I am not going to get to; they are in other people's reports, and I don't have time to go through them all, but hopefully this discussion will be helpful in the consideration of other proposals, as well.

So with that, let me keep on trucking here.  I have some questions about customer communications and information that you provide to customers in the context, in particular, people who may be considering entering the system, becoming customers of Enbridge Gas.

And again, I approach this from a risk-management perspective and, just to lay my cards on the table here -- no secrets, here -- what we are looking at is obviously if a customer leaves, you know, enters the system and then leaves five or 10 years later, that is not really good for anyone, in part because they are unlikely to actually cover their costs of joining Enbridge's system.  Is that fair?

MS. GIRIDHAR:  In your hypothetical scenario, that is likely true.  But I will just provide a couple of caveats:  The first is, you know, we do know that gas-burning appliances, in particular furnaces and water heaters, do last more than five to 10 years.  So the point at which a customer may be faced with a replacement of an appliance and therefore a decision on what energy source they want is likely not within five or 10 years.  But it is safe to say that it is within the 40-year period that we currently have for depreciation.

MR. MILLAR:  Right.  And indeed, Mr. Neme proposes 15 years, I believe, kind of on that basis, if that is more or less the lifespan of a furnace?

MS. GIRIDHAR:  I believe we expect it to be more like 20 years, but regardless...

MR. MILLAR:  Yes.  In any event --


MS. GIRIDHAR:  Yes.

MR. MILLAR:  -- you are right.  It is more than five or 10, but it is 15 to 20.  Whatever the number is, it is less than 40?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  Okay.  And you would agree with me, just based on the economic tests we have, if you are using a 40-year revenue horizon and somebody stays for a period significantly less than 40 years, then you are probably not at a profitability index of 1.0, at least in respect of that customer, notionally.  Would that be fair?

MS. GIRIDHAR:  I think that was the second qualifier I wanted to provide.  It does depend on the customer and the cost of connecting the customer.  As you know, we use averages in the system, so it is entirely possible that a customer, and I think many subdivision customers are profitable, potentially within five or 10 years, or even less, depending on the actual cost to connect the customer.

But on average, because we try to obtain a rolling portfolio -- first of all, a profitability index of 1.0 per customer, and a portfolio profitability index around 1.0, or around 1.0 or more, it is fair to say that as a whole our new customers have been contributing more than their fair share.

And I think looking back historically -- and I know this is looking backwards and not forwards -- I would say a big reason why Enbridge has been able to keep rates low and below inflation for over the last 20 years, at least as it relates to distribution rates, is because new customers have actually benefited existing customers in that you have had these customers share in the fixed costs of serving the business.  And the revenues that they have brought have allowed costs to remain low.

And I think I have spoken at length about how affordable and low cost the gas system is in Ontario relative to the total amount of energy it delivers.  So that is the historical experience, and I just wanted to make sure we also recognize that.

MR. MILLAR:  That is fair comment, and I absolutely appreciate we are talking about averages here, obviously.

MS. GIRIDHAR:  That is right.

MR. MILLAR:  I am sure somebody might pay it off in five years, but also, somebody might be 50 years in paying it off, as well.  That is how you get the average.  Is that a fair comment?

MS. GIRIDHAR:  I don't believe it would be 50 years, because the application of the PI, the profitability index for each customer and the calculation of the customer contribution in kind, I think would.

MR. MILLAR:  Okay.  Let me try it a different way then.  Let's imagine a project with 100 customers and a PI for that project is 1.0.  And that is based on a revenue horizon of 40 years.  And, after 15 years, every single person leaves the system.  Would you agree with me in that unlikely scenario, but in that scenario, you would not have made your money back from that project?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  Okay.  Thank you.  Okay.  So one of the ways you could address that would be in respect of the revenue horizon.  And I will have a couple of questions about that in a moment.  But another way we would like to explore with you is perhaps customer communications, just to make sure people aren't making a decision that they quickly find out was actually not the most economical solution, at least for them.

So if we turn back to page 16 of the materials?  This is the safe bets, again.  I am sorry, I keep bringing you back to this.  You have heard a lot about it over the few days.  But if you look at paragraph 37 and then (e), we see that the last point there is:
"Supporting consumer choice in the energy transition journey."

Do you see that?

MS. GIRIDHAR:  Yes.

MR. MILLAR:  Okay.  So you would agree that customer outreach, customer information is something that Enbridge is interested in doing and in fact it does do it to some extent?

MS. GIRIDHAR:  It does.  I believe, if you look at our website, we have an entire web page on sustainability where we talk about natural gas, we talk about hybrid heating.  We also talk about non-gas solutions even, including geothermal, solar and a bunch of different options that customers may be interested in.  And we talk about low-carbon energy sources, et cetera.  So we do as much as we can on our website to educate customers about their choices.

MR. MILLAR:  And staff asked you about this, at least in a roundabout way, in Staff Interrogatory 81.  And I think I have some excerpts from that at page 33 of the compendium.  And effectively, turn to page 36, which includes your response.  Again, the question related to providing customers with information about their energy choices.  You state:
"Enbridge Gas serves new or upgraded natural gas service requests from residential and commercial/industrial customers under E.B.O. 188, on the understanding that these customers are sufficiently informed about the available energy and technology solutions, and that they have chosen the alternative that best suits their needs."

Do you see that?

MS. GIRIDHAR:  Yes.

MR. MILLAR:  Do I take it from that that Enbridge is not, as part of this application at least, proposing to do any additional customer education, engagement, any new tools to assist them in considering their energy alternatives?

MS. WADE:  Just one moment, please.  So I would note one of the areas where we are continuing to evolve our customer communications related to alternative technologies or energy sources is in the delivery of the federal Greener Homes program.  So currently, we have a new customer package.  As you know, we have just begun rolling out this partnership over the last four, five, six months, and so that package is expected to evolve and provide that information.

MR. MILLAR:  Thank you, Ms. Wade.  As part of that, do customers come to you about that or do you go to customers with ideas?  Because I think you are involved in installing heat pumps.  Right?  That is what the program you are discussing is?

MS. WADE:  There incentives, yes, for heat pumps.

MR. MILLAR:  Do customers come to you to find about that or are you proactive to in going to customers?

MS. WADE:  The federal Greener Homes Program has a pretty substantial marketing budget tied to it, and so there are communications happening across the province.

MR. MILLAR:  And are those by Enbridge or are those by someone else?

MS. WADE:  I am not leading that work, but my understanding is that those are communications that have been created in partnership with EnerCan and that they are being executed by Enbridge, subject to check.

MR. MILLAR:  Okay.  And, again, if you don't know, that's fine, but, as far as you know, is there anything like a tool that customers can access to, you know, insert, This is my electric utility, here are the rebates that are available, here is the carbon price that is expected in the future, to figure out at least a guesstimate of whether natural gas or an electric solution might be better for their needs?  Do you happen to know that?

MS. WADE:  I don't know the answer to that.

MR. MILLAR:  And outside of that program, Enbridge does not have a tool like that?

MS. WADE:  I would say I am not sure about that.

MR. MILLAR:  Okay.  What got me onto this point was a question from Mr. Poch yesterday.  And I gave Ms. Monforton a head's up; I know how quick she is with this things. It was Exhibit K2.1, Mr. Poch's -- oh, there it is.  That is perfect.  If we could go to page 37.

And this is something he already discussed with you, so I don't plan to go through it in great detail, but that's kind of what this is.  Right?  This is providing information from Enbridge, giving at least -- suggesting, certainly, that natural gas is the cheaper way to go in terms of your home heating needs.  Is that fair?

MS. WADE:  I would agree that that is, yes, what is up on the screen, absolutely.  I guess I would just reiterate one of the points that Ms. Giridhar noted during that cross, which was that this is one of many, many pieces information that our customers receive.

MR. MILLAR:  Yes.  And, as best I can tell, this was an e-mail campaign, it says, there.  Actually, I had not seen this before, so I don't know anything more about it than that.  Would this have been a bill insert or something e-mailed with the bill to customers?

MS. GIRIDHAR:  I have not had the opportunity to check back at the office, but I recall Mr. Poch saying it was a bill insert that he had received.

MR. MILLAR:  Okay.

MS. GIRIDHAR:  I just think the one thing that I did want to mention, it does say EGI e‑mail campaign over the there as the source.  The timing of this, as well.  You know, I think it says that natural gas is still the best value for energy dollars, even with the increases.  I think this is referring to what were fairly unprecedented increases in commodity prices for natural gas through much of last year as a result of the conflict with Ukraine, and the overall message was really one of affordability.  And, as you can see, the Ontario government also has reiterated the message around natural gas affordability.

So I think that is the context in which this should be viewed.

MR. MILLAR:  Yes.  It was almost certainly in response to the QRAMs?  Right?   There were some big jumps in the QRAMs.

MS. GIRIDHAR:  That's right.

MR. MILLAR:  The timing works out very well there.  So not surprising that Enbridge would want to get some messaging out about what is causing these increases and at least Enbridge's view that it is still the cheaper option.

But this wouldn't always be true.  Right?  There would be customers for whom, actually, if it was a pure economic decision and they don't use a gas stove so it is not about the quality of their cooking, or something like that, we are getting to the point where, when you consider the rebates for heat pumps, for some people, that is the more economic solution.  Is that fair?

MS. GIRIDHAR:  I would say it is possible that, for some customers, depending on the building envelope, the size of their home, et cetera.  And as you know, we do support customer choice.

MR. MILLAR:  And, again, I am not meaning to be critical of these bill inserts.  I recognize the context in which they came up.  But something like this would not assist a customer in conducting that analysis.  Is that fair?

MS. GIRIDHAR:  These people are already customers of Enbridge.

MR. MILLAR:  Right.  But, you know, if somebody's furnace is about to die, then that might be time where they might be interested in other options.

This wouldn't assist either a new or an existing customer to determine whether heat pumps might be a better solution for them going forward.

MS. GIRIDHAR:  I would have to -- I agree, Mr. Millar, but I don't believe this is intended for new customers.

MR. MILLAR:  No, and I'm not saying it is.  I am not trying to be critical of this bill insert.  But if a customer was looking for a way to do that analysis, neither this nor, as I far I know, any other tool Enbridge provides would assist them in doing that?

MS. GIRIDHAR:  Subject to check, Mr. Millar, I think we have already said we are not fully aware of what tools might be there, but I did highlight that, if a prospective customer were to go to the Enbridge Gas website, they would see a number of solutions for homes highlighted on our website, including hybrid heating, geothermal, and other solutions.

MR. MILLAR:  And, again, as far as you know, no tool to assist them -- for example, on the OEB's website, you can enter in -- there was a tool to assist people determining, if this was the electricity side, what they would be paying through a retailer or a marketer, versus what they would get from their utility.  You could enter in your usage and your utility and it would spit out an answer.

There is nothing like that that Enbridge provides.

MS. GIRIDHAR:  I am not aware that we have a calculator on our website that would do this for alternative energy sources.

MR. MILLAR:  Do you think that is a useful -- whether Enbridge provides it, or someone else, do you think that is a useful tool?

MS. GIRIDHAR:  It could be.  I mean, we support customer choice.  And I do think, if somebody were to offer a tool that did it for the specific situation of the customer, it could be one factor in their decision.  But if you could -- please excuse me.

MR. MILLAR:  Okay, thank you.  Just in a similar vein, but again getting back to the revenue horizon -- and, again, maybe just in the interests of time, I will just cut to the chase on this one -- I believe, again, the revenue horizon for system expansion is -- is it 40 years or is it up to 40 years?  I get that confused sometimes.

MS. GIRIDHAR:  My understanding is that appendix B to E.B.O. 188 reflects a revenue horizon of 40 years, and that has been used prescriptively.

MR. MILLAR:  Is that still the right number?  Is 40 years what Enbridge -- does Enbridge expect to get 40 years of revenue from a new customer?

MR. STEVENS:  If I may, Mr. Millar.  It is Mr. Stevens.  There is a panel with four or five people to speak to this issue, and Ms. Giridhar will be part of that panel to speak from an energy transition perspective, but there are other folks who are there who understand the current context, understand the costs, understand the current revenue projections, et cetera, that all bear on this question of what is the appropriate revenue horizon.  So, with respect, I suggest that maybe a more complete answer could be sought from that panel.

MR. MILLAR:  Thank you, Mr. Stevens.  And it did occur to me; I wasn't sure if this was the right panel or it was the other one.  If you are telling me that the other panel might be more suitable, I am happy to defer these questions.

Reducing the revenue horizon wouldn't be the only tool that we could use.  And, again, if I have the wrong panel, by all means, Ms. Giridhar, you can tell me that and I will move on.  But Energy Futures Group, Mr. Neme talked about a number of solutions.  Staff asked him about a couple of the, and I am going to put these to you.  I don't know that I need to pull up a document, but, if there is anything you need to see, we can try to find that.

But I understand, first, Enbridge is not proposing to change the 40-year revenue horizon as part of this proceeding.  Mr. Neme spoke to a couple of other ideas; one would be some sort of financial assurance, or exit fee, or something of that nature that would be required from new customers.  And this was touched on little bit yesterday, I believe, but are you able to give me the company's position on that?  Is that a good idea, a bad idea, something to think about further?

MS. GIRIDHAR:  I believe our response yesterday was that exit fees have been contemplated and implemented in certain jurisdictions.  I think I might have referred to a recent decision by the Australian energy regulator in that regard.

So I would acknowledge exit fees as being a tool.  I can say that they were certainly contemplated in the context of, for example, fixed long-term gas supply and transportation agreements, you know, in a previous bundled transportation and gas supply environment for example.  So it is a tool that has been used from a regulatory perspective in the past, perhaps in different contexts.  So I do think it is a tool.

MR. MILLAR:  Certainly, it is a tool, but Enbridge is not proposing that as part of this application.  Is that fair?

MS. GIRIDHAR:  That is correct.

MR. MILLAR:  And you haven't heard anything in the context of the hearing that has changed your mind on that?  You are not considering bringing forward a proposal in that regard, at least not today, not as part of this hearing?

MS. GIRIDHAR:  Not at this point, and I think I've also said previously that we need to understand what the government's view is on energy transition and energy policies in the light of energy transition.  The government is currently engaged, through the David Collie panel, in examining this question.

As recently as last week, the government has endorsed the benefits of being connected to the natural gas infrastructure.  So it seems to Enbridge that it is premature to contemplate the implementation of these tools at this point.  They may well become necessary as a result of changes to the government's energy policies.

MR. MILLAR:  Another tool mentioned by Mr. Neme was some Board determination that we just decide that Enbridge will bear the risk for stranded asset.  I am going to take an educated guess that you do not support that proposal.

MS. GIRIDHAR:  We do not support that proposal.

MR. MILLAR:  Okay.  So, at least in terms of this application, no to a shortened revenue horizon, no to exit fees, and no to some transfer of risk to Enbridge for stranded assets.  Is that a fair summary?

MS. GIRIDHAR:  I would just say the first two are noes in the context of what we know today and in the context of the impending work specifically constituted by the government on this issue.

MR. MILLAR:  Okay.

MS. GIRIDHAR:  And it is a firm no for the third one.

MR. MILLAR:  Okay.  Thank you for that.  I am conscious of the time, so I am going to keep moving here.  Let's talk briefly about -- and again, if this is for another panel, you can let me know -- about uncertainty regarding the customer forecast and the capex associated with that, not just over 2024 but through 2028, which is the rate term.  I think it won't come as any surprise to you -- you have your customer additions forecast and your customer number forecast -- there appears to be some skepticism amongst some parties that that will actually play out as you predict.  In other words, there may be a view that you are going to start losing customers or getting much fewer customer connections than you predict faster than you predict because of energy transition.  I am not asking you to agree with that, but you would agree with me that we have heard some questions around that, that type of thing, about the validity of your customer attachment forecast?

MS. GIRIDHAR:  Yes, we have heard those questions.  I would just frame that in the context of two observations.  The first is that we continue to attach customers steadily.  In fact, my understanding is that as of today, this year, we have exceeded our sort of pro rata customer connections that we would have at this point in time.  Obviously, in terms of the short term, we are also seeing the potential for a dampening of housing starts with the changes in interest rate and so on, but, you know, those are cyclical issues.  And we also note that the government's desire to build 1.5 million homes, building homes faster, is a priority for this government, so I think those are two additional factors that we have to keep in mind.

MR. MILLAR:  In the ordinary course, the way this would play out is the Board approves a capex number for 2024, which will include a customer additions component to it; that will play out over the 4 years of the IRM, just through the IRM adjustment, and then, in 2029, we will come back again, and then you would put the actual rate base number.  There would be an update to rate base to incorporate what actually happened, whether that was higher than you predicted or lower.  But there would be, I think, reporting over the 4 years, but we wouldn't get into rate base again until 2029?

MR. STEVENS:  That is correct.

MR. MILLAR:  Okay.  Thank you.  If the Board were to have concerns about the customer forecast and concerns that energy transition might accelerate -- I don't want to get these mixed up -- accelerate the rate at which people are not hooking up to gas, in other words, if you had overstated your customer forecast, I guess we could wait until 2029 and them there would be true-up to account for that, at least going forward after 2029.  Another idea would be a deferral or a variance account, something which you have not proposed.  Could I get your view on whether that would be a good idea or not?

MS. GIRIDHAR:  Could you explain --


MR. MILLAR:  In the deferral account -- yes, thank you.  I'm sorry.  I should have explained that better.  To track the difference between actual customer additions versus forecast and the capex cost associated with those on a revenue requirement basis.

MS. GIRIDHAR:  So I think we would have to understand how something like that would work with the price-gap determination that will occur in phase 2, so not at this point in time.  Ideally, I mean we are not -- our forecast for the next 5 years is not going to result in capex expenditure at this point in time because, as you know, there is a certain process around when the capital gets put in the ground in order to connect a customer, and there is not a huge lag, I believe, between the capex and the connection of the customer.  My understanding is we have committed to update our asset management plan every two years, with an interim update in between.  So I do believe we have processes to catch any reduction in the customer additions forecast that we have at this point in time, so we should be able to pivot.

MR. MILLAR:  Okay.  I understand that.  Just in the interest of time, I am going to keep moving, but thank you for that.  A couple of quick questions about IRP:  This is again the energy futures group.  Mr. Neme had a number of recommendations in a particular around his idea that you should be trying to repair assets rather than replace them where possible and the idea that, if you can squeeze an extra, whatever the number is, an extra few years out of something, in many cases that may make sense because that might buy you the time to have some other solution instead of a full replacement or a replacement with a smaller pipe or something like that.  You are generally familiar with Mr. Neme's recommendations in that regard?

MS. WADE:  Yes, I --


MR. MILLAR:  I think pushes -- he thinks repair is something you should consider perhaps more than you do instead of just going straight to replacement.

MS. WADE:  Yes.  I don't think it has been proposed in the context of the integrated resource planning frame, but, yes, his proposal in terms of repair versus replace -- and I think that aligns with the enhanced distribution integrity management program proposal that has been put forward.

MS. GIRIDHAR:  I would also note, Mr. Millar, that, you know, we do a lot of things today to repair and extend the life of our assets.  We have a large number of programmatic spends, and certainly the capex panel will be able to speak to it.  So I think I am just taking exception to the idea that we are not doing enough to repair our existing assets.

I think our first attempt is to ensure that we can prolong the life of our assets as long as they are safe and reliable.  And there is obviously a cost effectivity test that we need to apply because, to the extent that operational and maintenance expenses on repairing a system cumulatively account for more than the cost of replacing a system, that is not a benefit to ratepayers, either.  So it is little bit more complex, as you will appreciate.

MR. MILLAR:  Understood.  Now, as I understand, the IRP framework doesn't explicitly require Enbridge to consider and analyze repair alternatives.  It doesn't forbid it or anything like that, but that is not addressed explicitly.  Is that fair, Ms. Wade?

MS. WADE:  I would say that is fair, but I would note that the IRP team works very closely with the integrity management team at Enbridge to understand which of the projects are within the AMP, for example, with the enhanced distribution integrity and management program could potentially be delayed, and the IRP analysis is done within that context.

MR. MILLAR:  So you can confirm then that, the repair option, it is always considered as an option to address system need?

MS. WADE:  Yes.  As Ms. Giridhar noted, it is always something that we are looking at with the context of maintaining a safe and reliable system.

MR. MILLAR:  Can you clarify where that repair-versus-replace option is considered through the IRP framework?  Does the assessment of whether repair is a viable option precede any consideration of IRP alternatives?  Or are those considered simultaneously?

MS. WADE:  The way that our teams are working together today is that that integrity management review or that reliability review would precede the IRP analysis, so that we could have a proper understanding of the scope of the project when looking at an alternative.

MR. MILLAR:  Okay.  One final short area:  Maybe we could turn to page 14 of the compendium?  I have the wrong page.  It was the safe-bets page again, our favourite page.  I think it is page 15.

MS. WADE:  Yes.  Page 15 and 16, I think.

MR. MILLAR:  Yes.  And, I am sorry, it is page 16 where I was going to take you to, which is again back to paragraph 37.  These are just a couple of quick questions about RNG.  And you will see that one of the safe bets, 37(b), is:
"Increasing the amount of RNG in the gas supply."

MS. WADE:  Yes.

MR. MILLAR:  Indeed, you have some specific proposals in that regard which we will review as part of phase 2 of the proceeding?

MS. WADE:  That is correct.

MR. MILLAR:  Okay.  So I have some questions here.  And if you can't answer them or if you tell me they are phase 2, we can take them there.  But I going to try them on you, just to get your thoughts.

For the purposes of this phase 1, does Enbridge agree that increasing RNG in the gas supply is only viable -- or, pardon me -- only valuable as a safe bet in the context of the energy transition if it is based on the principle of additionality, by which I mean that the use of RNG in the gas distribution system must result in emission reductions or removals above and beyond what would have occurred otherwise?

MS. WADE:  Sorry, just one moment.  Yes, we would agree with that.

MR. MILLAR:  Okay.  And just as an example, if there is a viable market for sources of biogas to be used for electricity production, shifting it to the gas system might not deliver any incremental emission reductions?  That is the type of thing I am talking about.  Is that consistent with Enbridge's understanding of additionality?

MS. MURPHY:  Mr. Millar, could you just repeat the question and/or provide more context?

MR. MILLAR:  Let me rephrase it little bit, if that is helpful:  Does Enbridge have any general principles or guardrails, if you will, in place, as to how it might consider and assess the issue of additionality as you are moving to increase the amount of RNG in your system?

MS. MURPHY:  Thank you for the additional --


MR. MILLAR:  Does that help?  Again, if this is a phase 2 issue, you can tell me that.  I have the bright minds of Enbridge, who know about RNG here.  I thought I would give it a try.

MS. MURPHY:  I will just provide the context that we don't have anyone on the panel that is from the gas supply business that would be -- or the department, that would be actually procuring the RNG.  So I can't say for sure if there is or isn't some standard.  I don't believe we have developed anything, so I think the answer is no, we haven't put together any tools to help us look at additionality.

I know today, when we are looking at procuring RNG, we are already asking the producers to provide carbon intensity, for example.  And when carbon intensity is calculated, that would include looking at the full lifecycle of the emissions, and emissions reductions from that RNG source.

MR. MILLAR:  Okay.  That is helpful.  And some of this may be things we pick up.

Mr. Stevens, in phase 2, I don't want to ask for an undertaking here if I don't need to.  Would it be appropriate, any follow-up questions on additionality to be posed in phase 2?

MR. STEVENS:  Thank you, Mr. Millar.  I think any questions that have to do with Enbridge's sort of several-pronged proposal for RNG are appropriate there, including, you know, for example, Enbridge's proposal to procure one percent of its annual gas supply in RNG, increasing by a percent each year.  It strikes me as an area where somebody might well ask, well, what are the alternatives?  What else could be done with that RNG? - which I think is the question you are asking here.

So it is a long way of saying that it strikes me those would be relevant questions in phase 2.

MR. MILLAR:  Okay.  But I want to make sure I don't miss my chance.  I heard from you, Ms. Murphy, as far as you are aware there are no principles or specific policies in place with respect to additionality and RNG supply, no document I could look at that would explain how Enbridge considers that matter?

MS. MURPHY:  I don't believe there is a document, but I can't speak 100 percent with certainty on that.

MR. STEVENS:  We don't want to deprive you of an opportunity, Mr. Millar.  If this is important, it is something we can ask the gas supply team.  I sense Ms. Murphy's reluctance to commit on their behalf as to what policies or documents they have or don't have.

MR. MILLAR:  Mr. Stevens, would you agree to take an undertaking, just if there is a policy or a document you can provide us that speaks to Enbridge's approach to additionality, that it be provided?

MR. STEVENS:  Certainly -- in the context of RNG procurement?

MR. MILLAR:  Yes.

MR. STEVENS:  Yes, we can do that.

MR. MILLAR:  Okay.  We will call that J4.3.  With that, I am exactly at time.  Thank you so much, panel, for your patience.  This has been very helpful.  And, Mr. Chair, my cross is completed.

MR. MORAN:  Thank you, Mr. Millar.  It is now an opportunity for some panel questions.  Commissioner Duff, do you have any questions?
Questions by the Board:


MS. DUFF:  I have one.  I am keen on words, words that describe things.  And listening to, understanding how Posterity provided insights to the Guidehouse work, which provided insights that Enbridge included as inputs into the -- feed into their application, as I understand that process.

One question remains is where did customer choice provide any insights into either one of those studies?  And I don't know that I heard that.  In your application, there is an entire section on how customers provided inputs, and to inform the application and the ask.  But I didn't see it early on in terms of those pathways, and maybe that is not the correct juncture.  But did I miss something?

But I wanted to understand where choice fed into some of the inputs that then provided insights, throughout.  And I just want to make sure I asked you that question, because I wasn't clear.

MS. WADE:  Yes.  Just one moment, please.  Thank you.  We considered, in the inputs and the assumptions that we used in building the ETSA scenario analysis and the Guidehouse study, what would maintaining consumer choice look like across these two different scenarios, so in an electrification scenario and in a diversified.  We didn't just model one; we were looking at different pathways that would have different options and different choices, and how that would come to fruition in a net zero pathway.  Does that answer the question?

MS. DUFF:  I guess.  I mean, you modelled cost.  You didn't model demand.  You didn't model price.  And I look at those as somehow customer influencers.  That is fine; I understand what you did in the context of what you were trying to achieve.  But I want to make sure I didn't miss anything.  Like, as I think of demand drivers, that wasn't part of the objective of those two pathway studies, to look at that aspect, supply and demand.

MR. SHIPLEY:  Perhaps I could help.  Dave Shipley from Posterity group.  We had two drivers in the model, in our model, that were based on price elasticity of demand for the customer, and they were a response to the commodity price forecast and a response to the carbon price forecast.  And so those are, obviously, a mechanistic modelling of consumer choice in response to those price signals, which doesn't include all the things that might influence behaviour, but it is an element of customer behaviour.

MS. DUFF:  Okay, thank you.  And that was in the Posterity and the Guidehouse?

MR. SHIPLEY:  Well, it was in our model, which is the Posterity model, and that informed the scenarios that Guidehouse based their scenarios on.

MS. DUFF:  I think I follow the flow.  Is that sufficient?  Did you want to add something?

MS. WADE:  I was just going to note that the demand was built out using the approach that Mr. Shipley has noted, and then it was extrapolated in the Guidehouse study.

MS. DUFF:  How was it extrapolated?

MS. WADE:  Through time; from 2038 to 2050.

MS. DUFF:  I understand, thank you.  Those are my questions.

MR. MORAN:  Thank you, Commissioner Duff.  Commissioner Elsayed, do you have any questions?

MR. ELSAYED:  Thank you, Commissioner Moran.  I have no questions.

MR. MORAN:  I do have a few questions.  I would like to just follow up a little bit on the last line of the questioning from OEB Staff regarding additionality.

As I understand the approach, Enbridge is considering the emissions from its customers' use of the natural gas.  Correct?

MS. GIRIDHAR:  That is correct.

MR. MORAN:  Okay.  And, in the language of greenhouse gas science, these are scope 3 emissions, as I understand it.

MS. GIRIDHAR:  That is correct.

MR. MORAN:  And these are things that you are tracking as scope 3 emissions.

MS. GIRIDHAR:  That is correct.

MR. MORAN:  And if we look at the scenarios that you looked at, in order to address those scope 3 emissions, you are proposing to rely on renewable natural gas; hydrogen, some green, some blue; and abated fossil fuel.  Correct?

MS. GIRIDHAR:  And non-emitting electricity.

MR. MORAN:  I am sorry?

MS. GIRIDHAR:  And non-emitting electricity.

MR. MORAN:  And non-emitting electricity, okay.  On the renewable natural gas front, you are looking at, obviously, producers who operate landfills.  Correct?

MS. GIRIDHAR:  As a source of RNG, that is correct.

MR. MORAN:  And I know, in the federal carbon pricing system, we have the output-based pricing system that deals with large emitters.  Ontario has now come up with an equivalent system, the emission performance standards, both of which are intended to maintain price stringency, right, in relation to those large emitters?

MS. MURPHY:  Yes, that's correct.

MR. MORAN:  And there are landfill operators who are considered emitters for the purposes of those programs.  Right?

MS. MURPHY:  No.  A landfill would not be one of the covered sectors under those programs.

MR. MORAN:  All right.  So you are not aware of any landfill operators who meet the requirements for the output-based pricing system?

MS. MURPHY:  That is correct.  Because, in the output-based pricing system, they specify -- and in the Ontario EPS -- they specify which sectors they cover, and that wouldn't be a covered sector.

MR. MORAN:  Okay.  And it is fair to say that the landfill gas is an emission from the landfill.  Right?

MS. MURPHY:  Yes, that's correct.

MR. MORAN:  And, as a matter of principle, I take it you would agree that, when it comes to treatment of offsets through the use of renewable gas or hydrogen, or so on, you can't use those offsets for two sets of emissions.  Right?

MS. MURPHY:  Could you explain what you mean by two sets of emissions?

MR. MORAN:  Well, there is the emission from the landfill, which is where it is coming from initially, and then there are your scope 3 emissions.  You can't use the same offset for both of those emissions.  Right?

MS. MURPHY:  Just give me one moment to think about that.

MR. MORAN:  Okay.

MS. MURPHY:  I think I am going to hopefully add some context to what you are asking, Commissioner Moran.  When we do the GHG reporting for scope 3 emissions, if someone is burning renewable natural gas instead of natural gas, the recognition there is that that renewable natural gas doesn't have any carbon dioxide emissions that are counted, because it is displacing natural gas.  That is different than the avoided landfill emissions.

So, when we are doing scope 3 emission calculations, we would not capture any avoided methane emissions from the landfill itself.

MR. MORAN:  Now, in Ontario, I am not sure if you are aware of the fact large landfills are required to manage their landfill gas emissions.  If they don't have any options to turn it into electricity or to turn it into methane for the system, they have to flare it.  Right?

MS. MURPHY:  Yes, that's correct.  They would be required to collect the methane and flare or use it, such as through RNG, or use the biogas.

MR. MORAN:  Right.  And the reason they have to flare it because landfill gas is a significantly more powerful greenhouse gas than the carbon dioxide that results from the flaring.  Right?

MS. MURPHY:  That's correct.

MR. MORAN:  Now, instead of flaring it, of course, they can burn it to boil water, create steam, and produce electricity.  But, in effect, they are still dealing with their methane emission by doing that.  Right?

MS. MURPHY:  Yes.  A flare, or using the biogas directly, or using it as RNG and injecting into the natural gas system, effectively mitigates that methane emission.

MR. MORAN:  And are you aware of any rules that apply to that situation where a government regulation has been in place that prevents that gas from being used from an additionality point of view?

MS. MURPHY:  I think I am not aware of anything that would prevent the use of that gas.  For example, there are --


MR. MORAN:  Just to be clear, I didn't say you can't use it physically.

MS. MURPHY:  Oh, sorry.

MR. MORAN:  Using it for the purposes of an offset, the way you are proposing.

MS. MURPHY:  Currently, there is a landfill gas offset protocol that is available through the federal government, and those offsets can be generated by the landfill producer and then used by companies that are under the OBPS, but it would have to meet the condition of additionality.  So they would have to look at:  Was that landfill gas required to be collected?  As you suggested, there are landfill regulations.  So if they were required to collect it and flare, then turning it into RNG, isn't considered additional at that point and wouldn't be considered to create an offset credit.

MR. MORAN:  Okay.  And therefore, for the purposes of your plan, you wouldn't be counting on it as offsetting scope 3 emissions, then, because it doesn't have that additionality?

MS. MURPHY:  I don't -- I think maybe that is where I am struggling with answering Mr. Millar's question, as well.  I think we would still be able to consider that to reduce the -- if you look at the displacement of natural gas, where you are taking someone who is on natural gas and now they are moving to RNG, whether or not the methane reduction was additional or not, that fuel displacement is still additional, so, in my mind, I don't think there is an issue there.

We would be able to claim that we reduced the scope 3 emission.  If you looked on a lifecycle basis, it would be different, but, from just the end-use combustion, it would be reducing the emissions from that end user.

MR. MORAN:  So, if the landfill operator flared it and produced carbon dioxide but instead of doing that gave it to you and you gave that to an end-use customer who burned it and turned into carbon dioxide, you are saying that can count in both situations?

MS. MURPHY:  Yes, I believe that would count in both situations.

MR. MORAN:  Turning to the question of choice, you've made a lot of references to the importance of preserving customer choice, and it is a word that crops up frequently throughout the written evidence, as well.  So I would like to understand a little bit how Enbridge implements the concept of choice with its customers.

I would like to start first with the community expansion program.  In that program, essentially you are bringing the gas system to a community that is heating its houses and buildings through other means, maybe propane, maybe wood stoves, and the like.  Right?  But these communities are already electric, of course.  They have electricity.  Right?

MS. GIRIDHAR:  That is correct.

MR. MORAN:  And you have mentioned that you are also the delivery agent for the Greener Homes program, which, in addition to including an incentive, an enhanced incentive, for existing gas customers, there is an incentive for people who are on heating oil to switch to an electric heat pump.  Right?  That is part of the program that you are delivering on behalf of EnerCan.

MS. WADE:  Yes, that is correct.

MR. MORAN:  And you also have a geothermal program where you offer to install geothermal facilities in kind of a rental-cost recovery basis.  Right?

MS. GIRIDHAR:  That --


MR. MORAN:  Maybe through an affiliate.

MS. GIRIDHAR:  That is not the regulated part of gas distribution.

MR. MORAN:  Right, but there is a member of the Enbridge family that offers that program?

MS. GIRIDHAR:  That is correct.

MR. MORAN:  Okay.  And then, of course, there is your system, which can provide a similar source of heating and so on for that community.  So, when you go to the communities that you are expanding into, do you tell them about all of these choices that they have in relation to the proposed expansion program?

MS. WADE:  As we go into these new communities, as I mentioned previously, we do have information for our programs, and, as we are evolving that marketing material, it is going to evolve to include, if it doesn't already, the federal Green Homes program.  We are doing that in partnership with EnerCan, so some of that marketing material has taken a bit longer.  But we are not promoting, we are not going in and promoting our affiliates business or solar or geothermal as part of those discussions.

MR. MORAN:  All right, so --


MS. WADE:  The regulated, sorry, utilities discussion.

MR. MORAN:  You will these are all choices for people who are currently on wood stoves or heating oil or propane.  Right?  These are all part of the choices that they could have available to them, but you are not tell them about those choices?

MS. GIRIDHAR:  We don't have -- I think, in the first place, the community expansion program was envisaged as a program to bring natural gas to the communities, as you've noted, Commissioner Moran.  The program, itself, speaks to the benefits of connecting to the gas system.  I think what we heard from Ms. Wade is the coexistence of the Greener Homes Grant as now bringing forward the incentives associated with that program, which obviously includes heat pumps.  But I don't believe we put out to customers -- we may put out to customers the relative costs of being on gas vis-à-vis their current use, whatever it is, wood stoves, et cetera.  I don't believe we are there -- we present the full range, including, you know, geothermal and all of these other options.

MR. MORAN:  Okay.  Thank you.  So how many of these expansion programs have been completed so far?

MS. GIRIDHAR:  My apologies.  I don't have that number.

MR. MORAN:  Okay.

MR. STEVENS:  Thank you, Commissioner Moran.  I can advise that there are folks on the customer connections panel who can speak in more detail to the community expansion program if that is helpful.

MR. MORAN:  Okay.  That is fine.  I am going to move on, then, to I guess what I would call greenfield system access, so new subdivisions.  Now, the difference between new subdivisions and the community expansion program is you don't have any homeowners yet.  Right?  There are no buildings there because they haven't been built.

MS. GIRIDHAR:  That is correct.

MR. MORAN:  In that context, there is nobody to tell who -- there are no homeowners to speak to what your choices are between heat pumps and all-electric versus gas and hybrid and all of that.  Right?

MS. GIRIDHAR:  That is correct.

MR. MORAN:  Okay.  The next thing I want to just touch base on is the reference you made to the importance of resilience as an advantage of the gas system over the electricity system.  If there is a power outage and all those folks that are on forced-air natural gas, I mean, they are not getting heat from their forced-air system because the power is out.  Right?

MS. GIRIDHAR:  That is correct.

MR. MORAN:  So there is no resilience advantage in that context?

MS. GIRIDHAR:  In the context of the current forced-air furnace, that is true.  To the extent that the homeowner has hot water on gas, a fireplace and a gas stove, they would have the benefit of being able to use those appliances and have at least some level of ability to shelter in place.

MR. MORAN:  Okay.  So the resilience you are talking about is kind of limited to the situation where additional appliances -- The resilience advantage is limited to those homeowners that happen to have those additional appliances in their house.  Right?

MS. GIRIDHAR:  That is correct, and I will also note gas-fired generators to the extent that some customers may choose to install that.  I do want to mention, Commissioner Moran, you know, that it may -- because of the low amount of electricity that is needed for a forced-air furnace, I do believe there is at least one Ontario manufacturer that is looking at a solution that would create the ability to generate enough electricity on the furnace to be able to do that.  So while these are not commercially deployed today, that is an option.

There may also be an option to integrate a limited amount of battery storage into a furnace so that it can run for a certain amount of hours.  So I think the point that we were trying to make is that the resiliency in terms of the fuel availability exists because it is not connected through the electricity system, or the situations that might disrupt electricity supply, as to whether every gas appliance is resilient enough itself in the absence of power is variable, as you note, but fixable.

MR. MORAN:  My next question I think is for Mr. Ringo.  In your scenarios, as I understand it, you built in some assumptions relating to gas absorption heat pumps.  Did I understand that correctly?

MR. RINGO:  Yes, that is correct.

MR. MORAN:  Okay.  Why did you do that?

MR. RINGO:  We assumed that customers, a portion of customers, would have a preference for gas-powered appliances -- it is what they are familiar with -- But that, after implementation of the pan-Canadian framework, traditional gas furnaces, gas forced-air furnaces, would no longer be available because they would not meet the efficiency requirements of that framework, whereas gas-absorption heat pumps would.

MR. MORAN:  All right, and did you take into account how customers might view the difference between an electric heat pump with 300 to 400 per cent efficiency versus a gas-fired heat pump with perhaps 110 to 120 per cent efficiency?

MR. RINGO:  We didn't do any customer surveys or polling on that point.  No.

MR. MORAN:  Okay.  Turning back to Enbridge, what take-up is there with gas-fired heat pumps in Ontario, right now?

MS. GIRIDHAR:  I would not have that information at my fingertips, Commissioner Moran, but I think at a high level my understanding is that there is some limited take-up in the commercial market, so larger gas-fired heat pumps.

In the residential market, my understanding is there are at least one or two manufacturers that have the intent of commercially deploying them in 2024 or 2025, I will have to check that, at which point they would become commercially deployable.

If I may, I just wanted to also speak to the coefficient of performance for both gas heat pumps and electric air-source heat pumps.  It is my understanding that there are two categories of electric air-source heat pumps.  The cold climate heat pumps obviously have higher coefficient -- COPs, in colder weather.  But my understanding is that natural gas heat pumps would actually perform more efficiently than a plain vanilla electric air-source heat pump, based on some of the work that the technology team at Enbridge has done.

So I guess I am not entirely sure if the difference is quite, 300 to 400 per cent, versus 1.1.  But that is something that I am happy to take away and bring back.

MR. MORAN:  By plain vanilla, you mean the ones that aren't cold climate heat pumps?

MS. GIRIDHAR:  That is right.

MR. MORAN:  Okay.  The follow-up question around the stranded asset risk:  so as I understand Enbridge's position with respect to existing assets and rate base, your view is that these were all prudent decisions signed off by the Board, and you should be able to recover the depreciation expense and earn the return on equity on those investments.  Right?

MS. GIRIDHAR:  That is correct.

MR. MORAN:  All right.  And with respect to new assets going forward, where we now look at prudence in a prospective way as opposed to a hindsight way, which is I think is what you are concerned about us not doing for existing assets, your position would still be as long as we sign off on it, you should be entitled to recover the investment and the return.  Right?

MS. GIRIDHAR:  That is correct.  I would say, you know, in the context of establishing the need for that infrastructure being made at the point at which the expenditure is done, that is correct.

MR. MORAN:  Right.  You don't disagree that these have to be prudent investments in order to get the go-ahead, in any event?

MS. GIRIDHAR:  That is right.

MR. MORAN:  And that is part of what we are going to do in this proceeding, is determine if your proposed investments are prudent.  Right, okay.

Imagine a world, and I want to ask this question, and I don't want you to interpret this as we have made up our minds about anything.  I just want to know what your response is to it.  If the Board were to say that for new investments, you guys have identified the risk of transition and stranded assets and all of that, and you still want to go ahead and you still want to amortize over 40 years and all of that, if we were to say in that context, then you bear the stranded asset risk.  If your assessment of the risk and your approach to it hasn't panned out, how would that change your approach in the context of depreciation and exit fees and so on?

MS. GIRIDHAR:  Perhaps I could ask a clarifying question:  I am trying to understand the sequencing of it.  So if we were to be told that --

MR. MORAN:  Sometime in December, a decision lands on your desk and the Board, in its decision, in its wisdom, has said on all going-forward investments, you have identified a risk and you have figured out how to manage that risk, and we say that is great, that is your risk.  So if the assets become underutilized or stranded, that is on your side of the ledger, not the ratepayers'?

MS. GIRIDHAR:  I would suggest, Commissioner Moran, that that would have a chilling effect on our ability to invest capital in the business.  The decisions that we would make are in the context of government policies that exist at a point in time.  Given the mismatch between the useful life of our assets and the ability -- I think that there was another individual that talked about political risk, policies may change.

I think to hold Enbridge's investors responsible for events or energy transition that occurs in a way that couldn't have been factored in at a point in time would not be in keeping with the regulatory compact as we see it.  So I think we need a level of regulatory certainty for our investors to want to invest in the business.

MR. MORAN:  All right.  So you are talking about something that couldn't have been factored in.  But I am talking about a situation where you have identified a risk, and so now you can factor it in.  If you are faced with the -- you know, that since you know what the risk is, but you still want to go ahead, go ahead at your own risk, how does that play out in relation to the answers you gave to Mr. Millar around depreciation schedules and exit fees and so on?

MS. GIRIDHAR:  I think to the extent we identify a risk, then we would need the opportunity to mitigate that risk.  So, to the extent that the risk can be mitigated in future proceedings through regulatory mechanisms that exist, we would want to be able to leverage them or not be denied the opportunity to leverage those mitigations.

To the extent that a risk is mitigatable I would say within a shorter duration, then the next time that we come to the regulator, then we would obviously look to use those mitigations.

MR. MORAN:  Right.

MS. GIRIDHAR:  But we would be looking to the regulatory mechanisms and tools in place to manage that risk.

MR. MORAN:  All right.  So if you are a utility that had assets that, over a 40-year period, 25 per cent of them are destroyed because of wildfires, you would probably change your depreciation schedule to address that risk.  Right?

MS. GIRIDHAR:  We would certainly have a change in our asset mix at that point that would dictate changes.  Yes.

MR. MORAN:  Right.  And you may also think about how you implement the methodology in E.B.O. 188 to address that risk.  Right?

MS. GIRIDHAR:  That is correct.  If we had a level of certainty from policies and market changes that indicated that our customers may not stay on the system beyond a particular point in time, then I think that would force a rethink of the revenue horizon.

MR. MORAN:  Thank you.  I want to turn back to you, Mr. Ringo.  And this is a follow-up on some of the questions that you were asked around the carbon charge.  Again, to echo Commissioner Duff, I think terminology is important.  The issue of whether the carbon charge is a tax or not has already been settled by the Supreme Court.  So I would prefer to call it carbon charges, was what the Supreme Court called it.

You indicated you took a macroeconomic approach, looking at Ontario as a single node.  And in that context, we have what is referred to as the carbon charge, which is intended to achieve a price signal for the commodity.  So $50 million gets collected, $50 million goes back into the Ontario economy.  It is revenue neutral.  Why would you choose to treat it as a cost from a macroeconomic perspective, when it is entirely revenue neutral from beginning to end?

MR. RINGO:  Well, from the energy suppliers' point of view, it doesn't seem revenue neutral.

MR. MORAN:  I am sorry, from whose point of view?

MR. RINGO:  The gas consumer or the fossil fuel consumer's point of view, is it revenue neutral?  The costs as we added them up are intended to represent the costs of installing the capital and operating the capital sufficient to meet the energy demand in the scenarios that we modelled.  The carbon charge as you put it would be a cost to operate, whether it be fossil-fuel generation or hydrogen production via SMR; you know, it would be a cost to those processes.  Where that cost gets allocated once it is collected, you know, that was exogenous to our model.

MR. MORAN:  All right.  Well, leaving that aside, if you were to remove that cost from your study, directionally, what would that mean?

MR. MILLAR:  If we were to remove the cost from the study, that would mean that the model would make choices about energy production, and it might make different choices about how energy is produced.  So, if there is no carbon charge, then blue hydrogen may be a more attractive option than green hydrogen in some decades.  Fossil fuel-fired generation may be a more attractive option than hydrogen-fired generation, depending on the cost.  So it could impact the outcomes.

MR. MORAN:  All right.

MR. RINGO:  Directionally, what output metric are you interested in knowing the direction of?

MR. MORAN:  I guess the relative price advantage of one over the other.

MR. RINGO:  Right.  As I noted in statements either yesterday or Friday, it is really hard to predict how the model will respond to changing one input in isolation.

MR. MORAN:  It has a mind of its own.

MR. RINGO:  Well, it surprises us a lot.  And so there is a lot of interpretation that happens, which is why, when somebody says, Oh, just rerun the model with this other input, we say, Hold on, it is a little more complicated than that.

So I regret that I can't offer a simple answer to your question.

MR. MORAN:  No, that's fine.  Your answer has been helpful, so thank you.

MR. RINGO:  Thank you.

MR. MORAN:  Last question, and this is sort of a small-detail question.  I think somebody, and I can't remember who it was, indicated that there are no cast iron pipes in anyone's basements any more.  I was just wondering how you know that.

MS. MARTIN:  That was me.  Yes, actually, it is a possibility that there are iron pipes in someone's basement, in fact.  We don't expect there to be a lot, because it would have to be a very old home, I would believe.  But we would assess or address the type of piping in a home when we did the pre-inspect as we were going to introduce a new fuel source.

MR. MORAN:  Okay, thank you for that.  I was curious because I have cast iron pipes in my basement.

All right, those are all the questions I have.  Mr. Stevens, do you have any redirect?

MR. STEVENS:  We do not, thank you.

MR. MORAN:  My screen has gone off, so I just needed to borrow my colleague's printed schedule.  I think we are at the afternoon break, so let's adjourn for 15 minutes.  We will back at a quarter after 3:00.
--- Recess taken at 3:01 p.m.
--- On resuming at 3:16 p.m.

MR. MORAN:  Please be seated.  So, just before we proceed, I was remiss before break in thanking the last panel for their assistance, and so, if you could, convey to them the Panel's thanks for their assistance in this matter.  We are ready to proceed to the next phase.  I think that is you, Mr. Mondrow.

MR. MONDROW:  Thank you very much, Mr. Chair.  Just before I start with Dr. Asa Hopkins, I would like to -- and I think perhaps all of you know Dr. Shahrzad Rahbar, who has been sitting here today, as well, from, IGUA, IGUA's president, to watch some of the testimony from Enbridge, and of course watch Dr. Hopkins' testimony, as well.

Just by way of materials, just to orient everybody, Dr. Hopkins' evidence has been given Exhibit No. M8 in this proceeding.

Ms. Monforton, you don't have to leaf through this explanation, but the evidence consists first of all of the main written evidence, the main report from Dr. Hopkins; and then as attachment 1 there is Dr. Hopkins' CV, which I will go to just very briefly in a moment; followed by attachment 2, which is the Form A from Dr. Hopkins, acknowledging his expert duty, which I will point out together with Dr. Hopkins in just a moment; and then as a attachment 3 there is a document entitled "Survey of future of gas regulatory context and studies white paper."  That is actually discussed in the main body of the evidence, itself, and is attached at PDF page 72 as part of the filing.

Finally, there is a fourth attachment, which is entitled "Modeling the strategic transition of a gas utility white paper."  It is also described in the main report at some length and attached at PDF page 90 of the filed evidence.

We separately filed Dr. Hopkins' Excel model, which he describes again in some detail in the evidence.  That was labelled upon filing as Exhibit M8, Attachment E.  Why we flipped from numeric to alpha numbering, I don't know, but it is on the record as attachment E to M8.  It was provided with confidential treatment by the Board at our request upon filing, and so access has been provided to parties who have signed the confidentiality undertaking.

Of course, a nonconfidential version, a live version with live cells, was filed with the Board.  Dr. Hopkins also responded to a number of interrogatories posed on his evidence by various parties, and those responses have all been designated with Exhibit N.M8.  That constitutes the evidence that Dr. Hopkins has filed and I am sure parties will take him to.

MR. MORAN:  Thank you.  Mr. Mondrow, if I just might make a quick comment:  To the extent that anybody needs to go into the confidential material for the purposes of cross-examination, please let us know so that we can go in camera and manage it appropriately.

MR. MONDROW:  Absolutely.  Thank you, Sir.  As other parties have done, Mr. Chair, we circulated a note to everyone prior to the commencement of the oral hearing, indicating that we are proposing to qualify Dr. Hopkins in the manner I will put on the record in just a moment, and asking if there were any concerns, and there were none.

So our proposal was and is to qualify Dr. Hopkins as expert for the purposes of this proceeding on the future of electric and gas utility regulatory and business models and associated business risk in the context of deep building decarbonization objectives.

In light of the fact that there were no objections and subject to you checking, Sir, I will take just a few moments, a very few moments, to introduce Dr. Hopkins formally on the record and just orient his position and the overall focus of his work without going into any detail, and then I have no substantive direct examination and Dr. Hopkins would be offered for cross-examination.  If all that suits and, Sir, subject to requesting if there are any objections, if Commissioner Duff could administer the oath, I will launch right into it and get him going.

MS. DUFF:  Yes.  Thank you, Mr. Mondrow.  Dr. Asa Hopkins, you are about to give evidence in his hearing.  This Panel is dependent on you telling the truth, and the law requires you to do so.  Therefore, before you testify, I must ask you this:  Do you solemnly promise this Panel that you will tell the truth, the whole truth, and nothing but the truth?

DR. HOPKINS:  I do.

MS. DUFF:  Do you understand that breaking this promise would be an offence under our law?

DR. HOPKINS:  I do.
ENERGY TRANSITION – IGUA M8 PANEL

Asa Hopkins; Affirmed.


MS. DUFF:  Thank you.  Please proceed.
Examination-in-Chief by Mr. Mondrow:


MR. MONDROW:  Thank you, Commissioner Duff.  Mr. Chair, just very briefly as I said, no substantive direct examination but just in terms of orienting Dr. Hopkins' expertise and experience, as I mentioned, attachment 1 to Exhibit M8 is Dr. Hopkins' CV.  Ms. Monforton, if we can turn that up?  Thank you, on the screen already.  If we just go to the first page, we see your name and doctorate designation, Dr. Hopkins, and your current title is vice president at the firm of Synapse Energy Economics Inc.?

DR. HOPKINS:  That is correct.

MR. MONDROW:  And you have held that position since March or April of 2019?

DR. HOPKINS:  That is correct.

MR. MONDROW:  In that position, you lead Synapse's consulting practice regarding the future of gas utilities in the manner I described?

DR. HOPKINS:  Yes, among other work.

MR. MONDROW:  Among other work, and, if we look on your CV, the first line down under professional experience, it says that you were principal associate until March 2019.  That was your previous job, but I gather your current scope of responsibility is the same as described there, under your previous position, just at a more senior level?

DR. HOPKINS:  That is correct.  I have other responsibilities with respect to the running of the business and such, but, with respect to the substantive work, I am continuing the same general thrust as I was before.

MR. MONDROW:  And that is to conduct research and write expert testimony and reports related to state energy policy and planning, energy efficiency, strategic electrification, deep decarbonization, and the present and future of electric and gas utility regulatory and business models?

DR. HOPKINS:  That is correct.

MR. MONDROW:  Thank you.  On page 2 of your CV, Dr. Hopkins, quickly we see under "Education" your educational qualifications, and they include a Doctor of Philosophy in physics and Master of Science in physics, both from California Institute of Technology, Caltech I think it is called --


DR. HOPKINS:  That is correct.

MR. MONDROW:  -- colloquially.  Thank you.  Your CV goes on to list selected projects, reports, articles, and testimony, a very good number of which are in the area that I have asked to qualify you in for this proceeding, the future of electric and gas utility regulatory and business models and associated business risk in the decarbonization context?

DR. HOPKINS:  That is correct.

MR. MONDROW:  Okay.  And have you appeared before this commission before?

DR. HOPKINS:  I have not.

MR. MONDROW:  Have you appeared before any other energy regulatory bodies in Canada?

DR. HOPKINS:  I have testified or otherwise appeared three other times.  I appeared before the Régie in Quebec regarding electric utility demand response programs, a team on which I was a member and which I physically came to testify.  I worked for the staff of the Newfoundland and Labrador regulator regarding the Muskrat Falls issue regarding the cost of that facility.  And then, most recently, I appeared on behalf of IGUA in a gas utility cost of capital case in Quebec.

MR. MONDROW:  And that case in Quebec, Dr. Hopkins, you were qualified and accepted as the Régie as qualified as an expert on energy transition in the gas industry and business risk?

DR. HOPKINS:  That is correct.

MR. MONDROW:  As I understand it, your qualifications in that matter were quite extensively argued over a number of days, and, following the presentation of arguments, the Commission accepted your qualifications as you have just stated them.

DR. HOPKINS:  That is correct.  That was fun.

MR. MONDROW:  Thank you.  We might not have that fun here, hopefully, but thank you for that.  Very briefly, Dr. Hopkins, if you could turn to attachment number 2 to your evidence, that is the Form A acknowledgement of expert's duty, and you will confirm that is your signature as of May 8, 2023 at the bottom of that form?

DR. HOPKINS:  Yes.

MR. MONDROW:  And you confirm that you have read the form and you acknowledge the responsibilities as laid out in that form, above your signature?

DR. HOPKINS:  Correct.

MR. MONDROW:  Thank you.  Mr. Chair, if the Board would acknowledge acceptance of Dr. Hopkins' qualifications as I've related them, I would appreciate that, and, if so, then Dr. Hopkins would be available for cross-examination.

MR. MORAN:  Thank you, Mr. Mondrow.  We haven't heard any objections, and, in the absence of any objections and on the basis of what we just heard, we are prepared to accept Dr. Hopkins as an expert as offered.

MR. MONDROW:  Thank you very much, Sir.  He is available to be cross-examined.

MR. MORAN:  I think you are up first, Mr. Elson.
Cross-Examination by Mr. Elson:


MR. ELSON:  Yes, I believe so.  Thank you, Mr. Chair.

Good afternoon, Mr. Hopkins -- Dr. Hopkins, I should say, my apologies.  I am going to be asking you some questions which, for the sake of other people in the room, will follow the outline of our opening statements, starting with some questions relating to the likelihood of gas declines and then moving on to actions that might be taken to address the possibility or probability or whatever adjective you use, of gas declines.

I will start with some big picture or maybe some basics, I guess, regarding the likelihood of gas declines.  And I know that this is somewhat obvious, but the big-picture driver for potential declines in gas is that emissions from gas are a major contributor to overall GHG emissions.  That is fair?

DR. HOPKINS:  Yes.

MR. ELSON:  And that would include both the combustion of gas but also leaks from methane into the atmosphere all along the way from extraction, storage, transportation, compression, distribution, customer pipes and customer appliances?

DR. HOPKINS:  Yes.

MR. ELSON:  And the reason that policy makers are concerned about leaks is that a tonne of methane released to the environment has far more global warming potential versus carbon dioxide, in the range of roughly 84 times higher?

DR. HOPKINS:  It depends on the time frame over which you would make that assessment for the global warming potential.  But I have heard that number; I forget which number of years that it goes with, but...

MR. ELSON:  That is sufficient for our purposes.  Now another driver could be market forces and price signals, is that fair to say, at a high level?

DR. HOPKINS:  Yes.  Customers could choose to make different choices about how they use energy.

MR. ELSON:  And that would be based on a competition between methane gas and other non-pipeline-based fuels such as electricity or maybe onsite hydrogen from electrolysis?

DR. HOPKINS:  Yes.  Customers would look at the various options that are available to them and make the choices that make the most sense to them.

MR. ELSON:  And another driver might be government policy?

DR. HOPKINS:  Yes, acting through the various other actors, you know, government policy might change the way that consumers make their choices, or it might change the way that a utility acts, or something like that.  But it is unlikely to be direct government action in an individual's building, for example.

MR. ELSON:  That actually gets to my next question, which is that it seems to me that these are not watertight categories.  For example, the price on carbon is a policy, but then that ends up impacting market forces and price signals.  Is that fair to say?

DR. HOPKINS:  That is correct.

MR. ELSON:  So I have some questions again of an introductory nature about the big picture of the potential pathways to decarbonization.  And I think you agreed in your interrogatory responses that the greatest uncertainty for the future of gas is whether it will be feasible and cost effective for customers to adopt hybrid, RNG, electric heating instead of all-electric heating.  Is that fair to say?

DR. HOPKINS:  Yes.  I address that in the interrogatory.

MR. ELSON:  And if you end up with all-electric heating dominating your building stock, that results in a major drop in both annual and peak demand?

DR. HOPKINS:  Demand for what, sorry?

MR. ELSON:  Gas.

DR. HOPKINS:  Yes.

MR. ELSON:  If you have a substantial portion of customers moving to hybrid heating, you have a major drop in annual demand but less of a decline in peak demand.  So that is the significant distinction between the all-electric and the RNG/electric pathways.  Is that fair to say?

DR. HOPKINS:  Yes.  The extent to which the peak demand on the gas system would change, obviously there are questions of the industrial sector and other things, outside buildings.  But just looking at buildings, the extent to the impact on peak depends on who is using gas on peak and for what.  Right?  And if a lot of folks are -- who are using gas today are continuing to use gas on peak, then the demand is relatively unchanged for those.

But from an emissions standpoint or from an annual consumption standpoint, the total volumetric sales may be down quite a lot, while peak demand may stay higher.

MR. ELSON:  In a scenario with a lot of hybrid heating, I assume the impact on peak demand would depend in part on whether heat pumps continue to get more and more efficient at cold temperatures.  Is that fair to say?

DR. HOPKINS:  I guess there is a customer adoption and customer behaviour and controls and whatever, between the technology and its impact, right?  So to the extent that heat pump technology improves, that customers adopt those higher -- those better heat pumps that are more able to meet their needs in colder and colder climates, more and more people would, you know, and that it is economic to run them in those conditions, right? -- that the folks would, you know, respond to the availability of that technology, the buy signals, the rates they are faced with, et cetera, and potentially change, you know, how much they are relying on their gas system versus the heat pump.

MR. ELSON:  In other words, in a hybrid heating scenario for buildings, the impact on peak demand is somewhat uncertain?

DR. HOPKINS:  Yes.

MR. ELSON:  Now the industrial sector is different from the building sector in that a portion of industrial demand doesn't have an obvious and cost-effective electrical alternative.  Is that fair to say?

DR. HOPKINS:  That is my understanding, yes.

MR. ELSON:  And you may have RNG as an alternative, hydrogen as an alternative, electricity as an alternative, or potentially new technology?

DR. HOPKINS:  Correct.  It might be that an entirely new process becomes developed or something that, you know, shifts demand more than just a -- you know, sort of more like-for-like replacement.

MR. ELSON:  And if it turns out that -- some people say gaseous, some people say gaseous; I never decide which is better.  But a gaseous or gaseous solution is adopted at a substantial rate, there could be different delivery mechanisms.  That could be through provincial pipelines or it could be generated locally with electrolyzers, or it could be piped, you know, in more local networks.  Is that fair to say?

DR. HOPKINS:  Yes.  There is a wide range of options of what the necessary infrastructure would be to deliver whatever the fuel of choice is to given customers, whether it is local or transnational or what.

MR. ELSON:  So I will turn now to low-carbon fuels.  And again, I am still -- probably all today, I will be in the general area of the likelihood of gas declines.  And one of the ways to keep the gas system working is to fill it with RNG instead of fossil gas.  But I think you will agree that one of the main challenges of relying on RNG to replace fossil methane is that there is only so much feedstock available?

DR. HOPKINS:  That is correct.

MR. ELSON:  And we saw some estimates for the RNG potential in earlier questions that I was asking in the range of 2.5 percent of the current fossil methane throughput.  I am not going to ask you to confirm or deny that figure.  For the sake of these questions, I am going to propose to assume a potential that is twice that, namely five percent of current use, just for the sake of this discussion.

So let's just say that the RNG potential was five percent.  The obvious and simple consequence is that 95 percent of the fossil methane gas annual throughput couldn't be replaced with RNG alone.  I think that is obvious.

DR. HOPKINS:  Yes.

MR. ELSON:  If RNG potential is in the range of, whether it is 2.5 or five percent of the fossil methane gas, or even 10 percent for that matter, that could set up price competition between uses, for example, price competition between industrial customers and between residential customers, if some residential customers wanted to keep natural gas equipment?

DR. HOPKINS:  I think it depends a little on how the market for RNG develops.  You know, does the market for RNG develop to the extent that there is a daily spot market sort of as mature as the current treatment for fossil gasses?  Are assets under a long-term contract, you know, sort of supplying particular customers, particular utilities?

But, broadly speaking, if there is a limited supply and demand that meets, or even potentially exceed, that supply -- well, if it exceeds it, someone is going to be unhappy -- but suppliers will try to sell their commodity into that market.  And whether it is a slow-moving market or daily spot market, there will be some level of competition.

You know, that is the classic creation of market, where you a scarce resource and demand from multiple parties.  You figure out what the value of that fuel is to them and decide what to buy for it.

MR. ELSON:  And so would you agree that a consideration, from a policy perspective, in terms of the promotion of RNG used across the system, including for residential customers, is that that used up a scarce resource which would have greater benefit going toward the hardest-to-decarbonize sectors, such as industrial uses?

DR. HOPKINS:  Again, I think it depends a lot on the pathway of how you are getting there.  If there is a resource that can be harnessed now, and there may not be demand from one set of customers now, but maybe that sector will come along later, the way that a resource may be allocated by market and regulatory forces today may be different than it would be allocated in 10, or 20, or 30 years.  But, generally, there is going to be some amount of -- you know, there is only so much resource.

MR. ELSON:  So I guess, coming out of that, you wouldn't want to take steps that would necessarily lock you into a certain allocation, if that would be different from a future optimal allocation.

DR. HOPKINS:  I think it is important to look to see where you are going and not back yourself into an alley that you have going to have to turn around and come back out of, at some cost.  Now, it may be that that is a minor cost for six months and on you go.  Right?  So I think it would be important to look forward, do the analysis, figure out what the implications of using resources one way or another might be, and take that into account when figuring out an appropriate path.

MR. ELSON:  One of the other questions, when it comes to RNG as a replacement for fossil methane gas, is whether it will be cost effective versus alternatives like electrification.  Fair to say?

DR. HOPKINS:  Right.  As I said earlier, given that a building owner or consumer of some sort is going to look at the various options that are available to them and what the cost and benefits of those options are, if RNG is more or less expensive than electricity for the purposes that they need, that would obviously inform their decision making about what makes the most sense for them.

MR. ELSON:  I understand that RNG has an increasing supply curve; maybe even, say, a steep supply curve.  And that is because, generally speaking, the more RNG potential that is captured, the greater the cost as suppliers begin to tap harder to access more expensive types of RNG.  Is that your understanding, as well?

DR. HOPKINS:  That is generally true.  You commonly see reports detailing RNG supply, you know, generally upward-sloping; you know, supply curves are sort of almost by definition going to be upward-sloping.  But there is an important sort of time dimension there that is hard to capture in those figures, where early on -- you have these competing forces where, early on, the resources -- you don't yet have economies of scale, and so things might be more expensive.  On the other hand, you are tapping the lowest cost, most easily accessible resources, which tends to drive prices down.

As you go forward in time, you are at the other end of that, where technologies are getting more mature  and it may be more possible or more efficient to generate RNG using more advanced technology, so that might be driving prices down.  On the other hand, your feedstock prices are going up because you have used all of the cow methane, all of the cow-related waste in your given area and you move on to thermal gasification or some other thing that has a higher feedstock cost.

So there are competing forces there, but, generally, I haven't seen a lot of analysis that would show costs declining.  It is more a question of, sort of, they start out where they are and then they sort of settle into some area and they tend to kind of stay there, or inch their way up or down.

MR. ELSON:  Maybe it would be helpful if we could turn, Ms. Monforton, to our cross compendium for panel 1 at page 68, if you could put that up on the screen.  And at page 68, if we turn down to the next figure below, this is a study that the Guidehouse report relied on, not for the cost of RNG, but for RNG potential.  And I am just looking at figure 26, which is the potential RNG production cost estimates, and the last column, which is the total cost dollars per GJ.

And just to situate ourselves and give you a chance, Dr. Hopkins, to look at the table, you will see that the best-case landfill gas is roughly $6 per GJ; a more average landfill gas is $15 per GJ; but the other resources are in the $40 to $50 to $55 per GJ range.

Do you see that there?

DR. HOPKINS:  I see it.

MR. ELSON:  Setting aside the question of economies of scale and technological improvement, generally speaking, if there is enough demand to develop the RNG at $50 per GJ from urban organics, for example, there would be enough demand to bid up the price of RNG from landfill gas to give or take $50 per GJ.

DR. HOPKINS:  I guess one caveat I would put on that is it depends a little bit on what the folks who are buying the RNG are trying to buy.  There was discussion, I think, near the end of the previous panel on the emissions associated with different kinds of RNG.  So it depends -- you know, if the value of the RNG is associated with how much emissions reduction is associated with it, rather than a blanket assumption that all RNG is the same, then you would want to have sort of a dollar-per-tonne-avoided metric and not necessarily a dollar-per-gigajoule metric.

And so it is possible that, if landfill gas is only a minor reduction in emissions and manure is a much larger reduction in emissions, the cost might look different than are purely here.  But, regardless, to take  a step back, in either that market or -- if it is a market based on emissions or a market based on energy, if the demand in that market is high enough that it exceeds the supply from the low-cost supplier, then the next suppliers would tend to set the marginal price and the people who can make it for less sell it for more and make more money.

You know, Saudi Arabia produces oil at a few dollars a barrel and sells it for $50-something and makes a bunch of money and buys soccer teams.  So just because your cost is X doesn't mean you sell for X, or X plus a percent.  You sell at what you can sell for.

MR. ELSON:  So the market price for RNG will generally correspond to the most expensive resource that is being tapped.  Is that fair to say?

DR. HOPKINS:  In the assumption -- like I said before, depending a little bit on how the market is structured -- in the assumption that it is a pretty liquid market, that people are being able to make choices about the different resources that are available to them, then you would end up a situation where the point where the supply and demand curves meet in your Econ 101, that is setting the price.  Longer-term, on a longer average, even somebody that doesn't have a daily spot market is still going to broadly look like that.

Even if it taking the course over a number of years with different contracts, if someone is offering a long-term contract for their supply, they can produce for $10 a unit, but they know that they are cheaper than the other suppliers at $20 a unit, they will look for a buyer at $20.

MR. ELSON:  So, in other words, it just depends on how long it takes for that price to be met.  Either it is quickly or it more slowly if there is are more long-term contracts, basically.

DR. HOPKINS:  Yes.  There are no guarantees that the market hits a clearing price boom; we are set, everybody knows.  It is not a stock traded on the stock market.  It is a different kind of a thing.  But, broadly speaking, you should expect that the marginal resource is going to set the price.

MR. ELSON:  And so RNG has a particularly upward-sloping supply curve because of this limited supply of feedstocks and the differing costs to develop those different resources and the limited supply compared to overall methane gas.  I am just comparing that to, you know, other commodities such as electricity.  Is that fair to say?

DR. HOPKINS:  That, yes, each of those different points you put out there I think is something we have explored over the course of the last few minutes strung together.  Yes, subject to all the caveats that I said along the way.

MR. ELSON:  Sure.  Thank you.  I think that what I am trying to add to it is that that's different for example than the supply curve for non-emitting electricity, where it is much more scalable, there is a larger of variety of resources.  Is that fair to say?

DR. HOPKINS:  I think the underlying market dynamics are comparable.  It is a question of the relationship between supply and demand.  There, there is also a question of long-term contracts, and other, right, so some of the issues are the same.  But, you know, we are not suffering from a limited amount of sun and wind in the way that there is a limited amount of biogenic feedstock for RNG, for example.

MR. ELSON:  Thank you.  I will turn now to hydrogen blending.  My understanding is that hydrogen blending is promoted as a way to increase the overall low-carbon gas by combining it with RNG in a net-zero future.  Is that fair to say?

DR. HOPKINS:  That's definitely one of the ways that people think about using hydrogen as part of a pathway towards deep decarbonization.

MR. ELSON:  I will get to a hundred percent hydrogen, but I am just looking specifically at hydrogen blending to keep them separate.  One of the main challenges of course is that hydrogen blending can only take place at very small concentrations.  Right?

DR. HOPKINS:  Yes.  Whether the appropriate blending limit is 5, 10, or 20 percent by volume, it is not -- yes, there are substantial issues, as I understand it, past about 20 percent with respect to customer equipment and pipelines and compressors et cetera.

MR. ELSON:  We heard earlier that Enbridge expects the maximum concentration that they are going to come up with to land somewhere between 5 and 20 percent by volume, which is I believe one 1.5 to 6 percent by energy content, and it sounds like that is roughly within the range of concentrations that you have seen elsewhere, in other pathway studies or in your work.  Is that fair to say?

DR. HOPKINS:  Yes, that is consistent with what I have seen elsewhere.

MR. ELSON:  And this limitation is compounded by the limited feedstocks for RNG in that it is the amount that is left in the pipe, and so, if you only have 2.5 percent of your overall methane throughput that you have right now as RNG, then you are looking at an even smaller proportion of a smaller proportion?

DR. HOPKINS:  Sorry.  Could you explain what particular scenario you are trying to think through there?

MR. ELSON:  I will give you some something specific.  So, if RNG volume is, let's say, 2.5 percent and hydrogen blending by energy content is 1.5 percent -- those are the sort of low-case numbers -- that means that blended hydrogen could replace only 1.5 of 2.5 percent of our existing fossil methane, which comes to 0.04 percent of our existing fossil gas.  Are you following that?

DR. HOPKINS:  I think I am following that in the context where you are imagining that there is -- confirm for me if this is the scenario you are talking about because this is what I heard.

If there is no fossil methane, right, you have got a certain amount of biogenic RNG methane in the pipe; you then have a blending limit of how much hydrogen you can blend in with that, which is -- I think then you get to that sort of multiplicative effect where there is only so much gas that is in the pipe and you only blend that up to some amount.  Is that the situation you are talking about?

MR. ELSON:  Yes, thank you.

DR. HOPKINS:  Okay.  All right.

MR. HOPKINS:  So that is the situation that would arise?

DR. HOPKINS:  Right.  You can't say, well, we will put 20 percent hydrogen and 5 percent RNG, and that is what is going to go in the pipe.  That doesn't add up to 25.  Right?  It is 20 percent by volume hydrogen and the rest RNG, so it is a fraction of that RNG number.

MR. ELSON:  Got it.  So you end up with a fraction of a fraction.  I did the numbers for an RNG potential of 5 percent and hydrogen blending up to 6 percent, and I still only came up to replacing 0.3 percent of our fossil gas with blended hydrogen.  Do those numbers make sense to you?

DR. HOPKINS:  Sure.  I never do math on the stand, right, but --


MR. ELSON:  Subject to check?

DR. HOPKINS:  Subject to check, yes, I trust your math.

MR. ELSON:  So, moving on from hydrogen blending, we then get to 100 percent hydrogen, and that has some significant potential for industrial customers, I think you would agree.

DR. HOPKINS:  Yes.

MR. ELSON:  I think you said in an interrogatory response at the same time that it is highly unlikely that a substantial portion of buildings would be served by 100 percent hydrogen in Ontario in 2050.  Is that fair to say?

DR. HOPKINS:  Yes.  I explained it further in my interrogatory response, but I don't think of that as a likely outcome.

MR. ELSON:  And there are two reasons for that.  The first, I would characterize as feasibility in that 100 percent hydrogen would require a difficult and/or expensive large-scale changeover of customer equipment to support a new fuel.  Do I have that right?

DR. HOPKINS:  Yes, that would definitely be an impact for folks deciding whether they were going to use a hydrogen system.

MR. ELSON:  And I think the second point that you raised related to, I guess you could say, cost effectiveness and customer behaviour in that you assume that customers are more likely to switch to electric equipment compared to hydrogen equipment when faced with the impacts on the pocketbook and otherwise.

DR. HOPKINS:  Yes.  I guess I sort of feel that those are sort of two sides of the same coin, I guess.  You know, when customers are looking at the different kinds of upgrades and changes they might need to make in the systems in their buildings, say, all right.  Well, I could make the following set of changes and stay with a combustion fuel and switch over to hydrogen as my source, or I could make some other choice to, I guess, potentially use a delivered fuel or use electricity or something else, you know, comparing those different options.  The level of hassle, right, associated with those changes would be -- is a cost even if it is not a monetary cost, but it might even be a monetary cost in terms of just what all needs changing, whether it is changing out aspects to support an electric solution or an aspect to support a hydrogen solution or what have you.

MR. ELSON:  Thank you.  We have explored that in some detail with the Enbridge panel, so I will move on to another subtopic, I guess.  We have heard some comments earlier in this hearing from the gas company casting doubt on the feasibility of wide-scale electrification, and I would like to explore that a little with you in terms of a comparison of an electrification- and a gas-based pathway.  For electrification at a high level, would you agree that the issue is or maybe one of the main issues is whether we could build the generation facilities and the wires fast enough and at a reasonable cost, but the technologies are generally known and tested?  Is that fair to say?

DR. HOPKINS:  I think that is generally fair.  There are definitely issues at the how you get to the real final end state kind of questions on the grid.  But, broadly speaking, we know how to build an electric distribution system.  You can build it to meet a higher peak.  You can plan for that peak and build the assets.  We know how to put more generating capacity on the system.  There is the particular challenge of getting more generating capacity on the system that is also zero emission at the right times, so that is a particular challenge.  There are a number of ways you could go about doing that.  I think, pricing through and figuring out what makes sense and working with grid operators and others, you figure out practically what makes sense.  Broadly speaking, the technologies are generally available.  It is a question of integrating them and what cost they would come to.

MR. ELSON:  And it seems as though gaseous solutions are a lot more uncertain from a pure technological perspective.  I am going to give you some examples.  One example would be whether carbon capture and storage will actually work and be cost effective over the long run at scale.  Would you agree that that is a technological uncertainty?

DR. HOPKINS:  Yes, I agree it is uncertain, the performance and cost of CCUS technologies, and sort of exactly how that system -- exactly how that would all work, in practice.

MR. ELSON:  And another would be whether blue hydrogen can be created with high enough capture rates and low enough upstream leak rates to make it sufficiently low carbon in a net zero future.  Would you agree that is a technological uncertainty?

DR. HOPKINS:  Yes.  I think that is -- they are related to the CCUS uncertainty, but, you know, it brings the -- other aspects about, you know, the tightening upstream leakage and such.  Like, that is less technologically uncertain.  I think the primary technological uncertainty is really in the -- in my mind, is in the CCUS part of that story.

MR. ELSON:  And whether the estimates of feasible RNG potential will actually be developable in the real world?

DR. HOPKINS:  I think that is less of a technological problem and more of a sort of how would you actually scale this kind of problem.  And you know, in that sense it is a little bit more like the how do you scale the workforce and deployment to get heat pumps into millions of homes.  It is an execution challenge, a little more than it is a technical one.

To the extent there may be, you know, next-gen technological options in any of these cases, there is potential for that to come in under many different guises.  But broadly speaking, you know, generally know how to, you know, digest organic waste and turn it into RNG.

The question of getting it to happen at the appropriate scale and a cost-effective way of scrubbing it and the cost of pipes to extended to pick it up, like, those are more execution-cost questions then they are technological ones.

MR. ELSON:  Got it.  That is helpful.  And whether hydrogen blending up to 20 percent volume will actually be deemed to be safe versus a lower percentage, would you agree that that is a technological uncertainty, still?

DR. HOPKINS:  I guess I might want to make a slight distinction between sort of, like, an engineering uncertainty and a technological one.  I don't know that it is a question of, like, developing some new technology that enables that to be possible, so much as really assessing what the material impacts and, you know, leakage rates and other things are that might be, to assess whether it could be blended up to -- safely blended to five, 10 or 20 percent.

MR. ELSON:  Got it.  And I should have clarified between existing systems versus new systems because, obviously, new systems can handle up to 100 percent.  Right?

DR. HOPKINS:  Provided, you know, if you design something to be able to handle whatever fuel, then presumably you have done a good design and you should be able to handle it.

MR. ELSON:  Yes.  Okay.  By contrast, you know, we know how to build electric heat pumps, many types of non-emitting generation.  We know how to build wires.  And so there seems on the electrical side to be not a technological impediment, but the potential for technological advancements that could make it less expensive.  And let me run through some of those:  I understand that there is uncertainty around whether -- or the degree to which heat pump efficiencies will continue to improve and by how much.  Do you agree with that?

DR. HOPKINS:  Correct.

MR. ELSON:  And there has been a steady trajectory of increasing efficiencies in heat pumps, and we have not reached, I guess you could say, anywhere close to a theoretical efficiency level.  Is that correct?

DR. HOPKINS:  Yes.  I have seen theoretical efficiency levels that are much higher than what has been achieved.  There is a little bit of back and forth between cold climate capacity and overall efficiency.  The systems that are cold climate systems may give up a little bit of efficiency at higher temperatures in order to maintain capacity and efficiency at lower temperatures.  So, you know, the particulars of a given situation may vary a little bit.

But broadly speaking, you see the market generally delivering improving efficiency, and that there are -- there are products that are at the high end of that, that everybody could at least come up to the high end, right?

And you know, the manufacturers and government researchers and whatever working on, you know, how do you push that higher.

MR. ELSON:  And another technological possibility on the electrical side would be whether we start seeing significant improvements in residential thermal storage.  I know we already have market-available residential thermal storage, but I am talking about more of the advanced phase-change thermal storage; that is an area where we could see technological advancements?

DR. HOPKINS:  We could see some, yes.

MR. ELSON:  And then I think there is another category where again the electrical technology exists today; there is not a technological barrier.  But we don't know how far a certain, you know, approach is going to proliferate.  One example would be vehicle-to-grid technology used to smooth demand and lower peak requirements on grids.  Would you agree that that is an area where it has the possibility to have a significant lowering impact on the cost of electrification by reducing peaks?

DR. HOPKINS:  Yes, I think that is -- you know, I think there is a great deal of uncertainty about exactly how you would harness the power in batteries, and what consumer acceptance of that would be.  And everybody's, like, warranty on their new EV, and whether it is going to -- you know, like the car manufacturers have to.

There are, like, various hurdles there, as well as just getting the integration and the controls and the communications and whatever.  But if you think of just how much battery capacity there will be in all of the EVs, that is -- if you could harness some portion of that as a real grid resource, you could have a noticeable impact on what is going on the grid.

MR. ELSON:  And I think that is just an example of the question of whether we will see significant increases in distributed energy resources, which can also lower requirements on the grid.  That is another way where we could have an advancement from the future state that would lower electrical costs on a unit basis.  Is that fair to say?

DR. HOPKINS:  Yes, depending on what the DER has situated as your resources are, and how they are deployed and what the particular challenge is you are trying to solve on the grid.  Not every DER solves every problem, right?  If your issue is winter morning demand from heat pumps, pure solar is probably not your high-leverage solution, right?  So there are -- you know, different kinds of DERs are going to, you know, play to solve different kinds of problems on the grid.

MR. ELSON:  So maybe one way of trying to encapsulate the point I am trying to confirm with you, you know, you had said earlier we know how to build distribution systems, we know how to build generation systems.  We could pursue electrification through the hub-and-spoke model, and we know what the cost of that is.  But there is a potential for an even more efficient approach as we go forward with some of these other technological advancements, or pursuit of new approaches that we haven't fully adopted so far.  Is that fair to say?

DR. HOPKINS:  I think that is fair, that the sort of classic -- you can see how to do it with the classic approach.  You put more arrows in your quiver, right?  Maybe you can do other things, right?  You get to Dawn (ph) wireless alternatives and integrated planning of all sorts, right, how to think about using these resources in the best possible way as part of an overall portfolio.

Hopefully, with good analysis, you can figure out which pathways are better/cheaper, and trying to head that way.

MR. ELSON:  Enbridge has emphasized a number of times that natural gas meets 30 percent of the province's energy on an annual basis, and almost double that served by electricity, at 16 percent.  I think they say this to suggest that electrification will be difficult.  But it seems to me that that misrepresents the magnitude of the challenge, and that is because a lot of gas is used for heat, and heat pumps can be three to five times as efficient as current gas equipment, meaning one joule of electricity can replace three to five joules of gas used for heating.  Do you agree with the logic that I have used there?

DR. HOPKINS:  The logic is sound.

MR. ELSON:  And we have also heard about the many billions of dollars that would need to be invested in electricity infrastructure as part of electrification.  But it seems to us that that isn't necessarily too much money or too expensive, as long as the cost per megawatt and the cost per megawatt-hour is reasonable.  And that is because electrification brings about more revenue to pay for our electricity infrastructure.  Do you agree with that logic, as well?

DR. HOPKINS:  Generally, yes.  And I think it is important to be trying to do the electric system design and planning as effectively as you can.  Not to say there is going to be a bunch more megawatts-hours, so okay.  Right?  You will divide it by a larger number, and it will all come out okay.  I think there are, you know, all of the same issues about justice and affordability and trying to have rates be, you know, just and reasonable from only prudent expenditures.  All of that is still true on the electric system.  So you want to do a good and careful job of planning ahead what that looks like.

The additional generation supply does not have the same sort of "divide by a larger number" savings that you might get on the transmission or distribution system, so I think it is important to think about what the overall total cost to people will be.  People pay bills, not rates.  Right?  So thinking about what the total energy burden on a given household or building owner will be, you know, taking a comprehensive look across what they pay today and what they could pay under option A or option B or option C, thinking about what they get in exchange for that and where sort of the best deal might be.  To some degree, there are choices there, and that is where policy and regulation and whatever come in and set some level of direction.

MR. ELSON:  Now, I think we are saying the same thing, and so let me confirm.  I don't think it is enough to say, oh, gosh, electrification is going to require this many more megawatts, this many more megawatt hours, and that is a big number.  And it is going to cost this many billions of dollars;  that is a big number.

What matters is what you described as the energy burden, which is more relating to unit costs and how much it is going to cost customers to drive their cars or heat their houses.  And so the overall numbers don't tell the whole picture.  What tells the whole picture is how much a customer's heating costs are going to be, which factors in the fact that they are saving on other fossil fuels.  Is that fair to say?

DR. HOPKINS:  I think, as I said, people pay bills, you know, the total amount they are going to pay.  And I think the sort of province-wide total-number cost, I mean, this is sort of the perspective that is in the Guidehouse analysis, for example.  There is a total cost to taking pathway A versus pathway B.  How those costs get allocated, whose bills they show up on, in what amount, the total is going to add up to the total.  Right?  And so trying to find the overall lowest-cost solution toward achieving whatever the objectives are, that is really where the regulator and policy makers should be headed.

MR. ELSON:  Got it, thank you.  I am going to turn now to another driver for electrification, which is price signals and market forces.  Ms. Monforton, if you could turn up Mr. Neme's evidence at page 3, table 3.

And, for buildings, I think we already discussed this briefly, a potential driver for electrification would be savings from heat pumps versus gas.  Fair to say?

DR. HOPKINS:  I am not sure where we are on the exhibit.

MR. ELSON:  Page 23, please.

DR. HOPKINS:  Generally speaking, a building owner or a building decision maker is going to look at what the costs of the different options are that are available to them.  They are going to compare operating costs and capital costs for those different solutions and figure out what makes the most sense for them.

MR. ELSON:  Now, Mr. Neme's evidence found that electrified heating would save the average customer over $15,000 over the lifetime of the equipment.  And this seems to be consistent with your evidence, for some reasons that I am going to try to confirm with you, even though I think some people might initially wonder how.  And I think that is because Enbridge's short-term forecast, and your evidence, are one thing, and then long-term is another question.

Let me say that in a more logical way and ask you to confirm something for me.  One of the ways that there is consistency, I think, is that it take a while for fuel switching to occur on a mass basis, and that is because fuel switching is most likely when a customer's existing equipment is at the end of its life.  And so it will take some time for price signals to result in changes in demand.  Is that fair to say?

DR. HOPKINS:  Yes.  Because even if it is more cost effective to use a different technology, if your existing equipment has six more years of life in it, then you might not save enough from switching fuels to be worth doing early replacement.  Besides, people just behaviorally tend to just sort of wait until stuff gets kind of old and cranky before they decide to replace it.  Right?  So that sets kind of a natural maximum pace at which some new technology might be able to be adopted.

MR. ELSON:  And another reason why these numbers -- these, I mean, very significant savings numbers -- could be consistent with Enbridge's short-term forecasts, and your evidence about the lack of significant short-term risks, is that customer awareness of heat pumps is growing, but it is sill very much at its early stages.  Would you agree with that?

DR. HOPKINS:  I haven't seen any particular data from Ontario about how aware people are of heat pumps or not.  I don't think that my social circles are representative.  I have had various friends talk to me about heat pumps, but I don't think I am representative.  I think I would want to see market data about what people are up to.

I do know that I have seen U.S. national data that heat pump adoption is increasing.  I think, subject to the quality of my memory, that heat pumps outsold gas furnaces in the U.S., in a recent year, for the first time in a long time, or forever.  That indicates some level of market interest and uptake beyond where we were a few years ago.  People talk about the Inflation Reduction Act in the U.S., and other things like that, sort of driving the conversation.  But I think actual market insights from actually talking to customers in Ontario and seeing, like, have you heard of heat pumps?  Are you considered a heat pump?  We would want to get answers to things like that.

MR. ELSON:  That is a fair response.  Maybe the most important issue here is that, in your report, you noted that risks related to decarbonization can be mitigated with good planning.  And so, even if there is a significant price differential and customers are going to have an incentive to switch from gas to all-electric heating, you are saying that that risk can be mitigated but, in order to mitigate that risk, you need to do a scenario analysis and good planning.  Have I summed that up properly?

DR. HOPKINS:  Yes, I think that is a pretty fair summary.  You know, a world in which customers largely sort of set out right away to say, like, oh, the next time I need to get a new heating system, I am going to get a heat pump.  I need a new water heater; I am going to get a heat pump water heater and get myself an induction stove.

You know, all of those pieces over the course of a few years, that case looks kind of like the electrification scenario in the Guidehouse analysis.  It looks broadly like the scenario that I analyzed and modelled in my pre-filed testimony in which, in that case, my evidence shows that there is time in that context to take mitigating actions from a utility standpoint to make appropriate changes.

MR. ELSON:  If we could go back to our compendium at page 229, please.  Sorry, I said 229; I meant 299.  And if you could scroll down the page to this table showing 2019 to 2032. Sorry, to 2030.  I think you can probably get it all in there.  Perfect, thank you.

Dr. Hopkins, this shows the carbon price expressed as cents per cubic metre.  Do you see that that there?

DR. HOPKINS:  I see it.

MR. ELSON:  And just to help situate us and you, we are currently in 2023 and it is 12.93 cents per cubic metre and, in 2030, it is going up to 32.4 cents.

DR. HOPKINS:  I see those, yes.

MR. ELSON:  What I would like to do is just see if there is a potential distinction between some of the analysis that you would have seen in the United States in terms of the cost effectiveness of heat pumps versus what you see here, in Canada.  I take it that the carbon price here, in Canada, is one of those distinctions between or with what you would have worked on or seen in other jurisdictions.  Is that fair to say?

DR. HOPKINS:  Yes.  I don't recall working in a jurisdiction with a clear price on carbon that applied to deliver natural gas in this case.

MR. ELSON:  And so that could result -- well, presumably what that would result in -- well, let me keep going, actually.  Ontario has a largely decarbonized electricity generation supply, and that is a potentially another difference between other jurisdictions that you might have been looking at?

DR. HOPKINS:  Yes.  I have, you know, worked in a number of different jurisdictions that have various different electric supply.  You know, in Oregon, with access to a bunch of hydroelectricity, it is a different electric mix, but, yes, I think my understanding at least is that Ontario's electric mix, at least in terms of average emissions, is cleaner than most places in the U.S. and most places where I have worked.

MR. ELSON:  Other things equal, these two factors make it likely that we would see comparatively more price-driven switching to heat pump in Ontario versus some of the other jurisdictions where there have been pathway studies or future-of-gas proceedings.  Is that fair to say?

DR. HOPKINS:  Sort of.  All other things equal, yes, I think you would want to check on the overall economics of the overall picture from a customer standpoint.  Labour costs, the underlying electric rates, the underlying gas rates, the delivery costs, other policy drivers, you would want to look at the whole picture.  But those factors you just identified would tend to pull that picture in favour of it being financially beneficial for a homeowner to choose to use a heat pump.

MR. ELSON:  I mean, from the table, you can see that the carbon price is slated to increase by 20 cents per cubic metre between now and 2030.  Doing a bit of math, multiplying that by average consumption of 2300 cubic metres, comes to $520 including tax, and it seems to me that that would be enough to impact customer choices as between gas and electricity if that delta today is going to change by $520 by 2030, other things equal.

DR. HOPKINS:  You know, I think the extent to which, you know -- well, 2030 versus today, the economics will be more favourable in 2030 than they are today.  Whether for a given customer, like where a given customer's sort of breakpoint is on that in terms of -- you know, maybe even the 2030 numbers aren't enough to encourage that.  The individual customer is going to want to look at the overall picture, but it will be, all other things equal and what the electric mix will be in the 2030 et cetera, et cetera, just you change that one thing, it will be -- a customer would have, you know, more reasons to be considering a heat pump in 2030 than they would today.

MR. ELSON:  I think the comparison that I have been doing so far is a bit unfair to heat pumps because I am comparing a largely decarbonized and, in the very least, net-zero-ready technology with continued use of fossil fuels.  I assume you would agree that the cost comparison would improve even further for all electric heat pumps if on the other side of the leger we have more expensive low-carbon fuels such as RNG or somehow manage to have 100 percent hydrogen.  Would that be fair to say?

DR. HOPKINS:  I think you would want to -- you know, I keep saying this, but I think you would want to run the numbers to understand what that looks like.  Those low-carbon fuels wouldn't pay this carbon charge, right, so you would want to, you would have to account for that and net that out, right, and see what the actual economics were.

MR. ELSON:  Fair.  Fair.  Good point.  Now, I think you would agree that heat pump efficiencies have increased significantly over the last 5 years or so and that cold-climate heat pumps are now readily available in which, you know, in ways that they weren't previously.  Let me just stop there.  I have a follow-up question.  You agree with both of those points?

DR. HOPKINS:  I guess I don't have good numbers at hand about the improvement of heat pump efficiency just as a class over that time period.  I think that sort of the transformative thing over the course of the last half decade to decade has been the cold-climate efficiency and the cold-climate performance.  You know, people have been using heat pumps in warmer climates at pretty good HSPFs, heating season performance factor, an equivalent of coefficient performance, at temperatures over 30 degrees, over 40 degrees, for a long time.

I don't know that the performance at 30 or 40 degrees has improved.  I imagine it has improved somewhat.  I don't have good numbers on that.  The transformative thing is the capacity and the efficiency at -- sorry, all my numbers are in Fahrenheit -- 10, 5, 0 Fahrenheit.  Those cold-climate performances, that is where the transformative change has come.

MR. ELSON:  And so, other things equal, it would seem to me that newer, more recent assessments of heat pump cost effectiveness and assessments of the likelihood of fuel switching such as Mr. Neme's are likely to be more accurate and show heat pumps to be more cost effective than ones that might have been done 5 or 10 years ago?

DR. HOPKINS:  I think we know more about real-world performance.  We know more about what the state of the technology is today.  Particularly, we know more about the state of the technology today than we did about the 2023 state of technology in 2017 or what have you.  Right?  Like, we have a much more concrete sense of what is actually available today and how its real-world performance is.  There are a lot or more occasions with the advent of cold-climate heat pumps and such, efficiency programs are off doing evaluations of real-world performance and trying to figure out, you know, if they're like -- we just know a lot more about what performance of real-world systems is, and there is more attention to what the potential direction of improvements might be than there were a few years ago.

MR. ELSON:  I want to talk to you briefly in my last 5 minutes today about this market signals, price signals, driver of electrification as it relates to capital planning.  I think you would agree that it is possible that we may see uptake of all-electric heating increasing gradually over the next 5 years but then accelerating as awareness of heat pumps increases and as carbon price increases.  Would you agree that that is a plausible scenario?

DR. HOPKINS:  It is possible, yes.

MR. ELSON:  And, even if the big changes are not occurring for, let's say, 5 years or even 10 years, we have to be planning for that possibility.  Right?

DR. HOPKINS:  Yes.  I think looking forward at a range of possible futures, right -- we don't -- yes, I would include that in the range of possible futures.  Right?  You know, what, what, you know, what are the -- what is the potential range of possible different kinds of amounts and shapes of demand on the gas system, for example, from different classes of customers.  Right?  You know.


And then think about making capital decision planning in the context of, you know, what that range of outcomes is, understanding that it is uncertain.  Right?  But trying to figure out, like, okay, like what is a reasonable path forward here in terms of how likely is it that we are going to need this asset, right, and to perform in what way.

MR. ELSON:  And that is because Enbridge is putting 50-plus-year assets in the ground today, so the relevant question isn't how many people might convert to a heat pump this year or next year or the year afterwards; it is how many people may convert to a heat pump over the life of that asset and the potential impact on the project economics.  Is that a fair way to put it?

DR. HOPKINS:  Yes.  I think if you are trying to decide, you know, what your -- you have a challenge on the gas system.  Right?  You have a need to meet peak capacity, or you have an aged asset and you are trying to decide whether to replace it or repair it and, if so, if you are going to replace it, replace it with what.  Right?  You want to think about the lifetime of that asset and what uses and what value you are going to get from that asset over its lifetime, what are the different demands going to be on it.

The different options are going to cost different amounts.  They are going to have different potentially even revenue implications in terms of, you know, if you build the asset, then different customers are connected in different ways or what have you.  So you want to look at, you know, put those pieces together and understand, you know, what the cost benefit of those different options are.

Maybe there is no option that is -- you know, that meets your safety and reliability needs and is cost effective, right?  But you have an obligation to be safe and reliable, and so you pick the best one, right? - but looking at where the uncertainty is and where those different futures might take this asset and try to make the best choice.

MR. ELSON:  One significant concern is that we could have modest demand increases over, let's say, the next couple of years, and we build for those, whether that be a growth project on the transmission or the distribution system, only to have demand drop off.  And that strands the growth spending that we just did in 2024 or 2025 or 2026.  Is that a fair concern?

DR. HOPKINS:  I think there is some risk that you build an asset and then it is not used the way that you thought it was going to be when you made the decision to build it.  You might, you know, project that shape, forward of sales, and still it is the right decision to build up a given asset, because you have compared it against all the appropriate alternatives and, you know, it still was the winner.  Right?  So it is not like a -- you know, there is no guarantee of -- that anything built in the next little while is not going to pan out.

Also, I want to be careful that stranding means various things to various people.  The revenue associated with a given system expansion maybe doesn't pay the full carrying cost of that asset.  Right?  That might not be the same thing as that asset being stranded.  Right?  It is still used and useful.  It is still -- so there is the question of, you know, the financial treatment of the asset is a little separate from, you know, the use of the asset.  So, you know, sort of -- yes, I will leave it there.

MR. ELSON:  So, I mean, I think the complicating factor could be, you know, let's say that you build a pipe on the Dawn-Parkway system, which is our major transmission system here, and your demand goes up, but then it dips below the threshold that you needed that pipe for, but it still has gas in it.  So it is still used and useful, but you never needed to actually build it in the first place.  And then the question there is how do you deal with that from a financial perspective.  Is that what you getting at?

DR. HOPKINS:  Yes, that kind of situation.  I mean, that is what forward-looking IRP planning is supposed to be able to enable you to catch and do that kind of analysis, to figure out, like, you know, if there is -- if you are really only going to need an asset for three years, well, like, what are the kinds of solutions you could do that give you a three-year bridge?  Can you, you know, truck LNG to somebody for three years, right? - in order to avoid building a particular piece of pipe or something, right?  Like, buying time is valuable in an uncertain context in terms of -- before making an irreversible large decision.

MR. ELSON:  Mr. Chair, that is a good point for me to break, if that would be acceptable to you.

MR. MORAN:  And it looks like the perfect time to end the day.  Thank you, Mr. Elson.  We will resume tomorrow at 9:30, and you will be continuing your cross at that time.

MR. ELSON:  Thank you.

MR. MORAN:  Thank you.
--- Whereupon the hearing adjourned at 4:31 p.m.
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