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1--- On commencing at 9:34 a.m.


1ENBRIDGE GAS INC. - PANEL 1, ENERGY TRANSITION, HYDROGEN/LOW CARBON ENERGY, resumed.



T. Teed Martin, J. Murphy, C-L Wade, M. Giridhar,


A. Tiessen, D. Shipley, C. Wood, A. Roszell,
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Friday, July 14, 2023
--- On commencing at 9:34 a.m.

MR. MORAN:  Good morning, everybody.  I think we are ready to proceed, but just before we start, we understand that an updated settlement proposal has now been filed with us.  We will obviously take a moment to review that.  As I indicated yesterday, we will set out a process to address the clarification questions that we have.  On that basis, I guess we are ready to continue, Mr. Stevens, with your first panel, and Mr. Poch, I think you are up first.
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.

Cross-Examination by Mr. Poch:

MR. POCH:  Thank you, sir.  Panel, we were kind of rudely interrupted by the audio system yesterday.  Livestream -- we've got it.  When we were interpreted yesterday I asked about the fact that distribution system cost changes were not included in the analyses and, as a result, confirmed that and indicated that that is because the study had been at a provincial level and not at a regional level, if I can paraphrase.

I am wondering, was no attempt made to estimate costs for distribution system changes on a province-wide basis?

MR. RINGO:  This is Decker Ringo with Guidehouse [audio dropout]  Andrea, you had your card up.

MS. ROSZELL:  Yeah, you can go ahead first, Decker.  I'll add on after.

MR. RINGO:  Okay.  So we included transmission costs and new capacity costs on a province-wide basis, but we did not include distribution costs for new hydrogen infrastructure, nor for new electrical infrastructure.

MR. POCH:  And my question was if any attempt had been made before that was determined that you wouldn't include that.

MS. ROSZELL:  Andrea Roszell with Guidehouse.  So that was not the scope of the study at this point in time, David.  So it was an Ontario-wide single-node study, and so we didn't look at the distribution level cost at this time.  But as Decker mentioned and just emphasized, it wasn't only the gas distribution cost but also the electric distribution costs which were not included.  In many studies in other regions that we've looked at, we've actually found that that may change the cost gap in either direction, so you might actually find a much wider cost gap if you were to include the distribution cost on the electric side because of the number of investments that electric utilities need to make in order to monitor all of the DERs that are going to have to be on the system as they electrify, as well as all of the demand response which is going to happen as a result of the electric vehicles and heat pumps that are going to be on the system.

MR. POCH:  All right.  And presumably if there's more DERs then there would be less central generation that would have to be built, correct?

MS. ROSZELL:  To some degree that is correct.

MR. POCH:  All right.  And who decided not to attempt to include distribution system costs on either side of the scenarios?  Who scoped this?

MS. WADE:  Carolyn Wade.  It was the energy transition planning team, and the decision was made for a number of different reasons.  So first is the scope of the actual projects would have been much larger, but there is also a great degree of information that would be required to be able to do that in a meaningful way, and so one of the inputs that we are hoping will feed into that or will feed into that type of more regional approach is the work that is proposed as part of the hydrogen grid study.  In addition, one of the safe bets that we have highlighted, which is coordinated energy planning, will contribute greatly to be able to truly understand how either scenario could come to fruition in any specific region.

And so as we wait for the Ontario electrification and energy transition panel's recommendations and any resulting decisions or policy direction from the government on coordinated energy planning, we do believe that that will support and help that next really critical step, which is that regional deep dive into how either of these scenarios could come to fruition.

MR. POCH:  Just another follow-up question from matters that preceded.  You had a conversation with Mr. Ladanyi yesterday, and you talked about -- I think the numbers that came out were about how much hydrogen could go into the system.  You variously spoke about 15, 20, or even 30 percent.

Can I just confirm that was by volume, not by energy?

MS. MARTIN:  Tracey Teed Martin.  Yes, by volume.

MR. POCH:  So in that range, 15 to 30 by volume, that would be approximately 5 to 10 percent by energy?

MS. MARTIN:  Tracey Teed Martin.  Yes, that is correct.

MR. POCH:  Okay.  Thank you.  Panel, I am going to get into my cross, and we are basically going to start by trying to just nail down a few numbers that will not be terribly interesting, but I think it is important to get clarity.  To do so I am going to use materials that you filed that are included in my compendium, so perhaps we could get an exhibit number for that compendium.

MR. MILLAR:  That will be K2.1.
EXHIBIT K2.1:  GEC COMPENDIUM FOR ENBRIDGE PANEL 1.

MR. POCH:  Thank you.  And I should preface this by saying we are concerned that a significant drop in demand will leave future customers with an unfair share of undepreciated capital assets or a risk of underutilized or stranded assets.

To see what that likely minimum drop is, I would like to examine with you the evidence you filed about future load, and I would like to do that looking at annual energy, peak energy, and at peak volume in the Guidehouse scenarios, and in particular the impact on general-service customers.

So let's start with annual gas energy in the two scenarios.  If you turn to page 2 of the compendium you will see reproduced there the figure 8 from the Guidehouse report.  And looking at that, we see in the diversified scenario buildings, annual demand, going from 543 petajoules, which is 59 percent of the 922 total, to 256 petajoules, which is 24 percent of the 1,148 total, a 53 percent drop.  Is that -- is my math confirmed, to your understanding?

MR. RINGO:  This is Decker Ringo at Guidehouse.  Yes.

MR. POCH:  All right.  You can see I just included the math at the bottom of the page there for reference.

And so it is fair to say that general-service customers, buildings at least, will be getting less than half the energy they currently get from the gas grid in that scenario?

MR. RINGO:  Yes, on an energy basis.

MR. POCH:  Just on a share basis it goes from 59 to 24, so there is a 59 percent drop in their share relative to other customer groups.  Is that right, I trust?

MR. RINGO:  Yes.

MR. POCH:  All right.  And in the electrified scenario, the building sector drops from approximately again 543 petajoules to 64 petajoules, and that's a drop of 88 percent, and their share drops from 59 to 15, which is a 75 percent drop in share?  Agree with that?

MR. RINGO:  Yes.

MR. POCH:  Okay.  Is it fair to say the building sector in these scenarios is largely synonymous with the residential and commercial customer sector?

MR. RINGO:  Yes, this accounts for residential and commercial customers.

MR. POCH:  All right.  And so in both scenarios we see big drop for general-service customers and a share shift towards industrial and transportation, and that was for annual energy, but I think we can agree that the distribution system costs are predominantly driven by peak demand, not annual, fair?

MR. RINGO:  This is Decker Ringo from Guidehouse.  I can't speak to the share of costs borne by the distribution system.  Perhaps the Enbridge Gas panel can.

MR. POCH:  I wasn't referring to distribution versus other things.  The distribution costs are driven by peak demand rather than annual throughput, for the most part?

MR. RINGO:  Yes, panel can confirm that.

MS. WADE:  Cara-Lynne Wade.  Yes, the gas distribution system would be built for the peak demand, and just to clarify, it would be for the peak volume demand, not the peak energy demand.

MR. POCH:  Right.  Right.  All right.  And just that point, we can look at peak 2.  One is gigawatts energy terms and the other is volume terms, and I think, as you've indicated, it is volume that determines how big your pipes have to be.  But can we agree that it is gigawatts, which is what the customers value?

MR. RINGO:  Gigawatts, I mean, that is the energy that they use to power their lines and heating systems, so they need energy.

MR. POCH:  And in effect, that is what customers value, is gigawatts, not volume per se.  Fair?

MR. RINGO:  I can't speak to the breakdown on their energy bill and whether it is expressed in terms of volume or energy.  So do they personally value it?  I don't know.

MR. POCH:  All right.

MR. RINGO:  What do they pay for?  My bill is in terms of cubic metres in the U.S.

MR. POCH:  Yes, I know how they are charged.  I was saying that what customers want at peak is energy.  They don't care how much space it takes.

MS. GIRIDHAR:  Malini Giridhar from Enbridge.  I think I would say, Mr. Poch, that what customers value is the comfort emanating from the energy they receive.  So that would be not just the existence of the energy, but its reliability, its resilience, its affordability, all those things.

MR. POCH:  And what they can do with it.  I take it your point.

So in the diversified sector scenario, where you have assumed a fair amount of hydrogen, that will fill up the pipes but will, as we spoke of earlier, deliver about a third of the value to customers at peak because of its lower energy content per cubic metre.  Fair?

MR. RINGO:  I mean, I can agree that the energy content of hydrogen is about a third on a volume basis, compared to methane.


MS. GIRIDHAR:  Mr. Poch, if I may.  This is Malini Giridhar.  I just want to reiterate my previous point, which is that I don't think we can define value so narrowly, only in terms of the energy itself.

It is the resilience, reliability, and the knowledge that the energy is there when you need it.  And that is the context in which we should look at these --


MR. POCH:  Sorry to interrupt.  I was just trying to distinguish what customers value as between volume and energy.  Is it the energy that they want.  I agree with you, there are other services that you may be providing in the process that may be of value to a customer.  Fair enough.

So let's start with energy, then, rather than volume.  If we turn to figure 10 from Guidehouse, which is on page 3 of the compendium, this is for all sectors and this is for gas peak demand.  This is energy, and it falls, in the diversified scenario, 36 percent, by my math, from 121 to 77 gigawatts.  And, in the electrified, it falls 74 percent.  Do you agree with that math?

MR. RINGO:  Yes.

MR. POCH:  All right.  And on the next page of the compendium, page 4, I reproduced part of exhibit I.1.10-JC-15.  The table 3 there shows a 50 percent drop in building sector, building sector alone, peak demand in the diversified and an 89 percent drop in electrified.  Agreed?

MR. RINGO:  This is in terms of gigawatts of energy?

MR. POCH:  Yes.

MR. RINGO:  I agree.

MR. POCH:  All right.  And on the fifth page of the compendium, we have the answer to JT9.6 and we see a slightly different set of numbers there, from my math.  There, instead of a 50 percent drop, we see a 64 percent drop for buildings in the diversified, from 71.3 to 20.7 plus 4.8.  The numbers are little more aligned for the non-buildings.

I am wondering if you can explain, if it is easy to explain, why we get different numbers from these two sources.

MR. RINGO:  I don't know off the top of my head.

MR. POCH:  All right.  For today's purposes, I don't think it matters.  I would appreciate us knowing by the end of the day, so perhaps I could just ask for an undertaking if they could reconcile the change in buildings-sector peak gigawatts, or the difference in building-sector peak gigawatt drops shown in JT9.6 as opposed to that shown in I.1.10-JC-15, table 3.

MR. MILLAR:  That would be J2.1.
UNDERTAKING J2.1:  TO RECONCILE FIGURES FOR THE CHANGE IN BUILDINGS SECTOR PEAK GIGAWATTS BETWEEN JT9.6 AND I.1.10-JC-15, TABLE 3


MR. STEVENS:  I apologize. It is David Stevens speaking, counsel for Enbridge.  I am on the same audio system, but it takes me a moment to get in.  We are certainly prepared to provide that undertaking, Mr. Poch.

MR. POCH:  Thank you, Mr. Stevens.  In any case, for both annual energy and peak annual energy demand, general service is going to see a dramatic drop in either scenario.  Fair?

MR. RINGO:  A drop in energy, yes.

MR. POCH:  Yes.  And going back, then, to page 4 of the compendium, we did the math using those numbers for the building sector and your figure 10 data, which I had shown earlier, for all sectors so could figure out what the non-building sector is seeing, the difference between those two.  And we calculated that there would be a 10 percent drop for the non-building sector in the diversified scenario and a 44 percent drop in the electrified.  Sound about right?

MR. RINGO:  I am afraid I don't follow you there.  I am looking at your calculations on page 5, but were you referring to something else?


MR. POCH:  I'm looking at page 4 of the compendium.

MR. RINGO:  Okay.

MR. POCH:  What we did was take these building sector figures and looked for the difference between the building sector in this data and the all-sector in system peak information from your figure 10.  And, at the bottom of the page there, I have done the math and found a 10 percent drop in the diversified scenario and a 44 percent in the electrified scenario.

MR. RINGO:  Okay, I understand.

MR. POCH:  And, subject to check, those are the numbers.  Let's leave it at that.

If we look at the following page, which is again back to JT9.6, in the diversified we get a 20 percent drop for industrial and a 2.2 percent rise for non-buildings; that is, both industrial and transportation.  Agreed?

MR. RINGO:  Subject to check, yes.

MR. POCH:  All right.  A moment ago, I cited the number of 10 percent drop when we compared JC15 to table 10 for industrial transportation.  Here, we see a 2.2 percent rise so, again, we are having trouble reconciling this.  So if we could ask for a similar undertaking, if you could reconcile the change in the scenarios that we see in JC15 and table 10, calculating it that way, and the change we see in JT9.6, I would be most appreciative.

MR. STEVENS:  Again, David Stevens for Enbridge.  Mr. Ringo, that is clear to you, what is being asked?

MR. RINGO:  Yes.

MR. STEVENS:  Enbridge Gas will answer that question, Mr. Poch.

Just before we go on, I heard you say something before the last undertaking about -- I am not sure if you said you need the information at the end of the day, as in as part of the record, or you need it at the end of today.  Because I don't think you are going to get it at the end of today.

MR. POCH:  No, I don't need to today.  It would be nice to have it before the depreciation panel, let's put it that way.

MR. STEVENS:  We will see what we can do.

MR. POCH:  Which is really what all of this is about, is to understand the changes that are going to happen and then to see how -- we will be coming back in the depreciation panel to discuss this point about what we see as a disparity between the two.

MR. MILLAR:  Okay.  It's Michael Millar.  I am going to mark the new undertaking as J2.2.
UNDERTAKING J2.2:  TO RECONCILE THE CHANGE IN SCENARIOS FOR INDUSTRIAL TRANSPORTATION IN JC 15 AND IN JT9.6, TABLE 10


MR. POCH:  Thank you very much.  And just to complete the picture, for electrified there, we see a 52 percent drop for industrial alone and a 48 percent drop for the combined industrial and transportation.  And you can see where I have laid out the math.

In any event, can we agree that industrial as distinct from transportation will also see a significant drop in peak energy demand even in the diversified scenario, though not nearly as significant as you model for the residential and commercial.  Is that fair?

MR. RINGO:  Yes.  We are speaking about peak energy demand for gaseous fuels --

MR. POCH:  Peak energy, right.

MR. RINGO:  -- from gaseous fuels.

MR. POCH:  Peak energy, correct, from gaseous fuels.  Exactly.  So then let's look at peak volume.  If you turn to figure 11, which we have reproduced at page 6 of our compendium, figure 11 from the Guidehouse report, if your diversified scenario comes to be, I presume because hydrogen has less energy density, and you imagine a large transportation sector demand, the volume of gas at peak goes up 64 per cent from 11 million to 18 million cubic metres per hour.  Correct?

MR. RINGO:  Yes.

MR. POCH:  So is it fair to say in your diversified scenario at least some of your gas customers will be asked to bear the growing capital costs of a gas system expanding its volume capacity to accommodate that 64 per cent?  And that is really a question for Enbridge, I guess.

MS. GIRIDHAR:  Mr. Poch, Malini Giridhar from Enbridge:  We don't yet know obviously how these increases in demand will be met, in volumetric demand, will be met.  But to the extent that there isn't -- one would expect that, depending on the level of utilization of existing assets, versus new infrastructure, that it is a reasonable assumption that there will be investments in hydrogen infrastructure.

MR. POCH:  Pardon me, I am sorry.  I missed that last part.  There will be...?

MS. GIRIDHAR:  It is reasonable to assume that there would be additional investments in order to move the higher volumes.

MR. POCH:  In that scenario, by way of example and we appreciate these are just examples, we see this capacity volume needs to grow 64 per cent.  Am I interpreting you correctly saying it might be 64 per cent, you know, in pipe size, or it might be some mix of pipe size and, for example, local electrolyzers serving an industry or a transport hub.  Is that fair?

MS. GIRIDHAR:  That is correct.  That is what I meant when I said that we don't know exactly how the system will evolve, and therefore we don't know if this is all pipe infrastructure, necessarily.  But I think it is reasonable to assume that investments have to be made in the system.

MR. POCH:  All right.  If we look at page 7 of our compendium, we have reproduced table 2 from Exhibit JT9.6 again.  This table breaks it out by sector.  And again, it is volume at peak, of gas.  And it shows by our math there that the industrial peak volume grows 84 per cent in that scenario, versus a 20 per cent drop of industrial peak energy we saw in table 1.  Is that fair?

MR. RINGO:  I am looking at your numbers here.  That adds up to me.

MR. POCH:  Okay.  And just to complete the picture in electrification, the building sector peak volume drops 63 per cent in your scenario versus the 92 per cent drop in peak energy for buildings that we spoke of earlier?

MR. RINGO:  The 92 per cent drop was a drop in energy.  And we are comparing that to this drop in volume?

MR. POCH:  Yes, that is right -- at peak, in the electrification scenario.

MR. RINGO:  Yes.

MR. POCH:  Thank you.  Doesn't the drop in the share of energy and capacity utilized by the building sector also suggest that if allocation is to bear any relationship to what customers are receiving, that we are going to see an allocation -- quite a shift in the allocation of costs between customer segments if anything close to this scenario were to -- these scenarios were to evolve?  That is really a question for Enbridge, I guess.

MR. RINGO:  Yes.

MS. GIRIDHAR:  Malini Giridhar, Enbridge:  It is fair to conclude that if the share of peak energy or volume shifts between the different sectors, that it would result in a change in cost allocation -- if that was your question, Mr. Poch.

MR. POCH:  Yes.  The kind of changes we have just spoken of for the last 15 minutes would suggest that the shift in cost allocation will be fairly significant in these scenarios, if either of these scenarios were to come to be?

MS. GIRIDHAR:  I think, Mr. Poch, you also stated previously that we don't exactly know at this point.  And we haven't modelled how that energy will be delivered to the customer, whether similar to the electricity sector, they could be more of a DER-type of idea.  So, where in the system is the energy being injected and what is the distance that it is travelling, all of those would be factors in addition to the actual peak contribution.  So I think it is a little bit more complex than what you have suggested, here.

MR. POCH:  Sure.  Would you agree that most studies, and this is I guess for the Guidehouse folks but, Enbridge folks, feel free to chip in:  Do you agree that most studies and commentators suggest that the industrial and transport sectors and electricity generation are the most likely candidates for using hydrogen, and I am talking about concentrated hydrogen, in future?

MS. ROSZELL:  Andrea Roszell of Guidehouse: I would reframe what you stated.  I think that the greatest uncertainty is in the building load in terms of how that is going to be served.  And that is why there are additional studies that are going to be required in terms of integrated view between electric and gas systems.  The other thing which I would note is that there are not very many jurisdictions that have the same climate as us that have made decisions about how to address buildings and have sorted out how that is going to flow through to customers from a cost perspective.

MR. POCH:  All right.  Let's look at what happens or what might happen to the customer account while all that is happening.  At page 8 of our compendium, we have reproduced page 80 of the Guidehouse report.  And near the top of the page you say:
"To comply with the pan-Canadian framework, gas-equipped buildings are assumed to shift to gas-powered heat pumps, post-2035."

And below the table for water heating, you indicate that:
"The diversified scenario assumes that just over half of homes will still rely on gas via hydrogen or RNG.  This is consistent with space heating, since a high penetration of integrated space for water heating systems is assumed."

So, from that I conclude in your diversified scenario you assume that residential gas heat pumps and integrated water heating technology will be both available and affordable, as will sufficient RNG and hydrogen, and it can be delivered to that sector.  All of those things have to be the case for that scenario to work out, as you have modelled?

MR. RINGO:  This is Decker from Guidehouse:  I agree.

MR. POCH:  All right.  From table B1, we see that by 2050, depending on the scenario, 40 per cent of households in diversified and 85 per cent in the electrified will be heated by electricity, either air-source or ground-source heat pumps.  Correct?

MR. RINGO:  Yes.

MR. POCH:  And the first bullet below table B-2 again refers to how electric water heating will be the norm in the electrified scenario.  Correct?

MR. RINGO:  Yes.

MR. POCH:  All of us, I guess, have been reading a lot about the need for us to either get rid of our well vent, our gas stoves indoors for air quality reasons.  Would you agree that it is reasonable to presume that folks that stop heating their air and water with any gas will likely, by 2050, move away from cooking with gas as well?  They are not going to remain hooked up just for that end use, if they have the possible to get off it?

MS. GIRIDHAR:  Mr. Poch, Malini Giridhar from Enbridge:  I would like to respond to this question, because I think we are getting more and more conjectural in our thinking here.  The first thing I would like to say is I understand -- my understanding of this line of questioning is the presumption that we will have not only lower volumes but also lower number of customers connected to the gas system.

I think it was Mr. Ladanyi yesterday in his opening remarks who said that we cannot contemplate the decline of the gas system without contemplating what it will be substituted by.  I feel there is a singular lack of interest here in terms of what could that alternative look like in terms of affordability, reliability, resilience.

We know from looking at that recently issued report from the Government of Ontario, "Powering Ontario's Growth", that the Ontario government continues to believe that natural gas continues to be a very cost-effective solution for all sectors -- buildings, industry, et cetera -- that it would be aided by the availability of lower carbon fuels in the future, and there is the whole issue of reliability and resilience that the government has highlighted as important considerations that has not been modelled here at all.

So I just want to point out to a couple of things here.  So for example, it is entirely possible that even customers who have become all-electric would consider retaining their connection to the gas system for reliability and resilience purposes, and I think if you look at the fact that the Government of Ontario has said in its report that only 15 percent of household needs are currently met by electricity, and this is considering that 15 percent going to 100 percent.  When we consider the fact that the government in its direction to the OEB asked the OEB to consider the resilience of the electric distribution system and that has not been resolved, I think we have to ask the question, how can we assume away the need for resilience of the energy system in totality.  We know that the gas system is highly resilient in circumstances where the electricity sector is not.

So I think I put that to you that that is the second consideration.

Let's also look at reliability.  We know that the electricity system relies on gas-fired generation.  It actually runs for very few hours, 13 terawatt hours, plus or minus, out of 137 terawatt hours that the electricity system uses.

That same report tells us that the cost of that to the end-use customer 11.3 cents.  I think I could point to that, perhaps, but maybe I can come back with the reference there.  But if you could just accept this number.  That is approximately $1.5 billion that the IESO and the government believe is appropriate to spend on gas-fired generation.

You know, our system, the gas distribution system, costs $3 billion per year and it delivers somewhere between 250 terawatt hours and 260 terawatt hours currently.  I put it to you, Mr. Poch, that even if that number declines significantly, in fact, even if it went down to the equivalent of 13 or 20 terawatt hours, which is what gas-fired generation provides today, you are looking at a very cost-effectively provided resilience, and to presume therefore that everybody would disconnect from natural gas because they have electrified many of the uses at home and that they would not care at all about resilience or insurance or the cost to the electricity system is premature.

MR. POCH:  Thank you for that.  We could probably dispense with final argument now.  I hear you about resilience and reliability, and you are talking about the system overall.  My question was about your scenario in the diversified scenario in the -- for the general-service customers where you in your modelling have said 40 percent in diversified, 85 percent in the electrified are going to -- basically fully electrified, and my question was, if that scenario comes to be, say 40 percent in the diversified, is it not reasonable to assume that in a system where you have got your distribution costs largely in a fixed charge, that many of those customers will want to avoid that charge and leave the system?

MS. ROSZELL:  Andrea Roszell with Guidehouse.  I think, as Malini just stated, we don't think the value of the system is going to be only related to energy, and so we can't make that assessment, but your original question, Mr. Poch, I think was about -- related to cooking and whether or not we believe that consumers are going to stay connected just for gas cooking appliances.  We didn't model consumer choice specifically.  But I don't think that we would be able to opine on that.  And I know that that is more of an opinion-based statement that you made, I think, than a fact.  I don't think we would be positioned to be able to respond to that.

MR. POCH:  All right.  You didn't model that.

MS. ROSZELL:  We did not model specifically what a consumer would choose, in terms of gas appliances.  We modelled the specific percentage of gas cooking appliances in future years.

MR. POCH:  All right --


MS. GIRIDHAR:  Mr. Poch, it is Malini Giridhar from Enbridge.  I'd just like to respond to the presumption that customers would not want to pay higher fixed charges than they do today for the resilience of the gas system.  So in SEC-28 --


MR. POCH:  I am sorry to interrupt, but that is not my question.  It is the question whether they want to pay any fixed charge.  If they can get -- if they can avoid your fixed charge, which is hundreds of dollars a year, by switching off their one remaining use, you know, gas cooking -- not everyone will be able to do that.  Who knows what -- but assuming they've got their 200 amp service already for their electric heating.  My question was, don't you think it is -- a lot of customers are going to opt for that.

MS. GIRIDHAR:  I think that is exactly what I am addressing.  We don't know that for a fact because, as I said, the cost of resiliency has not been factored in, and I just want to put it back to you, Mr. Poch, that the current cost of staying connected to the gas system is $50 a month, assuming that all of our charges were fixed.  In this scenario, let's say 40 percent get completely electrified in their building use.  I don't think that we can conclude that they are not willing to pay, 60, 70, 80 dollars a month in the knowledge that on the coldest day of the year they will stay warm in their homes.

So I think it is premature to conclude that customers will electrify their appliances, are interested in disconnecting from the gas system altogether because, as you know, we have not yet costed out the value to customers of resilience.  I mean, I think you could look at other things we do, for example, life insurance, there is all sorts of insurance we take on appliances, on our lives, on our cars, and people believe that it gives them great value whether they need it or not.  We know we live in a cold country and we have extreme temperatures.  So I would suggest that that conclusion cannot be made at this point.

MR. POCH:  All right.  We will let the data speak for itself.  As you have indicated, you just didn't model those customer-choice questions.

I would like to turn to the Guidehouse report.  And as we have seen, there were a number of criticisms of that report in Mr. Neme's, the Energy Futures Group report, and let me say this at the outset.  We appreciate several of the concerns have been raised are the result of scenario choices or constraints that Enbridge chose not necessarily Posterity or Guidehouse, you know, so feel free to tell us when you were just following orders.  We're not -- I don't want to blame anyone in particular.

Let's start with the question of the inclusion of carbon tax in your economic comparison of these two scenarios.  Your study originally found -- that is, the Guidehouse study originally found that the electrified scenario was $181 billion more expensive.  You made some, as you've indicated, you made some corrections, reduced it to 167 billion differential initially, then we went through the technical conference, and you went back to make some further changes as a result of that and found other corrections that needed to be made.  I think for one of the large ones was the salvage value of customer improvements by way of example.  The difference between the social cost of the two scenarios as you have defined it is 41 billion.  That is the history.  Fair?

MS. ROSZELL:  Andrea Roszell with Guidehouse.  I would say that, just to clarify, we are doing scenario analysis here.  I think we can all agree based on the opening remarks which everyone made that we are tackling what is one of the most complex issues that humanity has ever faced.  There isn't any certainty in terms of what 2050 is going to look like.  And so, as we have gone through the process, we have refined the analysis to reflect a lot of the feedback that we have got from the intervenors and to reflect a lot of the dialogue that is happening in the Ontario sector.

The changes are happening on a daily basis.  As we have seen, the Ontario government has just released the Powering Ontario report, so we could remodel a number of different scenarios based on that report now and find different findings which would probably be more favourable than the reduction that we have seen from that original $181 to the $41 billion that we now have.

So I just want to make sure that it's clear that it is a scenario, it isn't a forecast, and we could continue to refine it, but there isn't any value in doing that, given the number of studies that are still happening in the sector.

MR. POCH:  Let me just clarify.  The changes that I spoke of, from $181 billion difference to $41 billion, they weren't because of new findings from outside.  They were where you made corrections in your analysis.  Fair?

MS. ROSZELL:  Mr. Poch, I disagree.  It is changes in terms of reflecting the way that we had -- feedback that we received from intervenors in terms of how they would be more comfortable with the results.

There are different modelling approaches that we could have taken.  We could define scenarios in a number of different ways.  We made the scenarios more consistent.  If you look at the CER report which was recently released, you will find that they used different costs for different technologies across the scenarios.  That is another modelling technique which you can use.  In this case, we made those more consistent across the scenarios, which narrowed the cost gap between the scenarios.

MR. POCH:  All right.  Let's turn to page 9 of our compendium, where we reproduced figure 18 of your study, your Guidehouse study.  There, we see the $41 billion difference that I have highlighted in the tables below.  That is the difference between the $122 and the $179 billion in 2020 real dollars.  I am sorry; in the in the total cost of the two scenarios.

Can we agree that $57 billion is the difference just attributable to the difference in emissions, which is carbon costs, carbon charges, between the two scenarios?  Fifty-seven billion dollars, that is the difference that I am noting between the highlighted numbers in the table below there.  Correct?

MR. RINGO:  This is Decker Ringo from Guidehouse.  Yes.

MR. POCH:  All right.  So that difference alone is greater than the $41 billion between the scenarios overall.

MR. RINGO:  Decker Ringo.  I'm sorry, was that a question?

MR. POCH:  Well, I guess that's obvious.

MR. RINGO:  You want confirmation?  Yes.

MR. POCH:  That is obvious.  Now, let's be clear this is intended to be a societal cost analysis, not a consumer price analysis.  Correct?

MR. RINGO:  This is, as Ms. Roszell stated in the opening statement for the panel yesterday, a technoeconomic cost analysis looking at -- it's a price tag approach.  What is the cost of installing and operating, the production capacity and transmission capacity, and end user equipment, you know, with all of the limitations and caveats we that we have provided throughout the process.  So calling it a societal cost, you know, I think paints it in a different light than what the study intends.

MS. ROSZELL:  Andrea Roszell with Guidehouse.  I would recommend that we take a short breakout room here to make sure we are addressing the question that Mr. Poch is asking appropriately across Mr. Ringo and the rest of the panel, if that is possible.

MR. STEVENS:  Just as we are doing this Commissioners -- David Stevens for Enbridge -- I just want to point out, because it is not clear, there is not a camera for our whole room here, but I am sitting at a table with the regulatory group, and the witnesses are also here.  It is not appropriate for us to be part of the breakout session, so we will be leaving the room as the breakout session starts.  But that is probably going to lead to very slight delays as we get called back into the room when the breakout is done.

MR. MORAN:  Perhaps before we break out, Mr. Ringo, can you indicate whether you understand Mr. Poch's question, please.

MR. RINGO:  Thank you.  It would be helpful if it was phrased clearly and succinctly.  I don't quite understand the question, no.

MR. POCH:  Your scenario analyses were intended to look at the cost of the scenarios overall to Ontario, as opposed to the how the individual customers would -- what individual customers would pay; that is, customer price facing the customer.

MR. RINGO:  Okay.  Thank you.

MR. MORAN:  So are you able to answer the question Mr. Ringo?

MR. RINGO:  I think we should take Ms. Roszell's suggestion of a breakout room.

MR. POCH:  And just for clarity, I think Ms. Roszell may have been focussing on the title I gave these things.  I was referring to the first; that is, the overall cost for Ontario as a societal cost approach.  And we understand you can have broad societal or narrow societal, depending whether you monetize externalities -- we get that -- as opposed to a consumer cost approach.  With that, I will let you have your chat.

MR. MORAN:  Well, again, I am trying to avoid as many breakouts as possible, given the logistics associated with them.  Mr. Ringo has indicated he understands the question, so I think he can go ahead and answer it.  And if Ms. Roszell has something that she wants to add to it, she should feel free to do so.

MR. STEVENS:  It's David Stevens for Enbridge.  With respect, Commissioner Moran, in the ordinary course, all of the witnesses would be in the same room and they would be able to briefly discuss amongst themselves and answer.  I regret that technology and other issues put us in different places, but this is the first time in two days that the witnesses have asked for this accommodation and I submit that it is reasonable from time to time that they may want to be able to have a quick discussion with Mr. Ringo before they answer the question.

MR. MORAN:  I understand that completely, Mr. Stevens.  I think, in the particular circumstances, regardless of the logistics associated with breakouts, if the witness understands the question and is able to answer it, he should answer it without needing to go to a breakout.  So why don't we start with that.  If Mr. Ringo can't answer the question, then I guess he can indicate that and Mr. Poch can pursue it from there.

MR. RINGO:  Thank you.  Decker Ringo from Guidehouse.  I will attempt.

Mr. Poch, your question was:  Do these numbers represent the total cost to Ontario?  As we have indicated in prior testimony and filings, they do not include the externalities that you noted; impacts of emissions, impacts on health.  We have not attempted to capture the commodity costs of different fuels.  So, with those limitations and others we have cited before, the cost analysis is the way we have described it in the report.  It is a price-tag approach, which is the cost of installing and operating infrastructure sufficient to realize these scenarios.

Does that answer your question?

MR. POCH:  I think that is sufficient for my purposes, thank you.

MS. WADE:  Cara-Lynne Wade.  Sorry, Mr. Poch, if I could just add something from Enbridge's perspective, just to ensure clarity on the question.

From our perspective, we just want to note that it is a cost to society, but it is not a consumer rates analysis.  And so it is not like a societal test that has been done by a utility.  It is meant to capture the costs, just like the technology costs to the end consumer, the cost that would exist in Ontario for society for either of these scenarios coming to fruition.

MR. POCH:  Right.  And, in fact, it is a hardware and operating cost, as opposed to anything to do with price.

MR. RINGO:  This is Decker Ringo from Guidehouse.  I agree.  And we, in this analysis, treated emissions taxes, carbon taxes, as an operating cost because the operation of emitting equipment will require the operators to pay that cost.  And what the government does with it after it is collected, we have not accounted for that.

MR. POCH:  All right.  If you turn to page 10 of our compendium, I reproduced part of the transcript from the technical conference of April 27, actually.  Yes, it is noted there.

Mr. Rubenstein asked you, Ms. Roszell, to confirm that both the original study and the updated study didn't take into account the federal announcements of tax incentives for hydrogen, clean electricity, clean tech, carbon capture and storage, for example.  Can you confirm that?  You can confirm that again, today, I take it?

MS. ROSZELL:  Yes.  Ms. Roszell:  I confirm.

MR. POCH:  All right.  And you went on in the next page, which we have reproduced at the following page of the compendium, to ask if it would have changed the result.  And you answered:
"No, because the studies look at total cost and your scenario is worried modelling policy-based levers."

Do you recall that?

MS. ROSZELL:  That is correct.  So Guidehouse is defining what a future demand scenario is going to look like, and then modelling the total cost of supply infrastructure required to support that demand.  There is inherent in those decisions about the demand some assumption about what the policy will be that will lead to that demand.  But we are not specifying in this case specifically policy-based or consumer-based decisions that lead to those demand profiles.  We are defining them and then, as a result of what the result of the pathway is, assuming that some policy decisions will be made that will help support these costs, reliable and resilient pathway.

MR. POCH:  All right.  I am trying to reconcile this because here, you just acknowledged, as you did with Mr. Rubenstein, that there were taxes or incentives being offered that were policy levers and were taxes.  And you chose not to include those, but you did include the policy lever and tax of the carbon price.  And in fact, you did it differently for the two scenarios.  And I am wondering why that distinction?

MS. ROSZELL:  Sure.  Ms. Roszell with Guidehouse:  To begin with, those tax credits and incentives were not actually announced at the time that we completed this analysis.  And so it would not have been possible to include them in the pathways.

MR. POCH:  But you were asked about that, and you specifically said it wouldn't have changed anything if you included it, because you just wouldn't have included them.

MS. ROSZELL:  That is correct, because we are not -- let me reframe it:  We could actually remodel them, and it may change the outcomes.  I will change the record.  I will say that it is because of the way that we are modelling that I framed it this way.

But we could consider the tax incentives that are now available or will be available from the federal government for hydrogen.  And suppose that maybe it is actually more likely now, that hydrogen would be a part of the future in Ontario and in Canada as a result, where we feel more comfortable with that assumption, and that may inform our demand profile.

In this case, because the two pathways modelled what would cover the range of potential demand, that I think we could see even with those policies in place, I don't believe that we need to change what those two pathways were.  But we could model a new one.  You could model any number of scenarios.

MR. POCH:  You didn't count the taxes elsewhere in your scenarios.  For example, you didn't count the HST in your assessment of the cost of end-use equipment, and you included the cost of end-use equipment.  Correct?

MR. RINGO:  I don't recall whether HST was included in the cost values that we used for end-use heat pumps.

MR. POCH:  Can we get an undertaking to get an answer to that question?

MR. RINGO:  Yes.

MR. STEVENS:  David Stevens for Enbridge:  Can you just rephrase the question, David, so that it is clear for the undertaking?

MR. POCH:  Were sales taxes included in your assessment of the cost of end-use equipment?

MR. STEVENS:  Yes, we can provide that answer.

MR. POCH:  Thank you.

MR. MILLAR:  That is J2.3.
UNDERTAKING J2.3:  TO CONFIRM WHETHER SALES TAXES WERE INCLUDED IN THE ASSESSMENT OF THE COST OF END-USE EQUIPMENT.


MR. POCH:  So earlier, I think you agreed this is a hardware and cost-of-operating study.  And I think we have just established that you did include this, at least one tax, this carbon tax which is both as a -- you felt it was an important policy driver.  You included it as a cost.  Let's look at how you did that.

At page 13 of our compendium, we have reproduced your figure 19 from your study.  It shows, I think you will agree that in the -- there are the two lines on the graphic there that, in all periods, at least as far as I can tell from that, or certainly overall -- the electrified scenario emits less at all times or the same, roughly, as your diversified scenario.  Is that fair?

MR. RINGO:  Yes.

MR. POCH:  And so overall, the GHG emissions are lower from the electrified scenario than the diversified?

MR. RINGO:  Yes.

MR. POCH:  You discuss this on the next page of our compendium in answer to JC.38 in (a).  And the way got to the odd conclusion of higher emission costs for the electrification scenario -- remember, this is the $57 billion difference between the two scenarios, despite it being lower emissions at all times and overall -- was because you took the carbon prices from Posterity's ETSA study, E-T-S-A, which assumed a higher carbon cost per tonne of emission for electrification scenario as a means to drive the electrification.  Fair?

MR. RINGO:  Yes.

MR. POCH:  You could have assumed any number of other means to do that.  You and Posterity -- and feel free any of the panel members to speak up -- you could have taken the tax incentives, like the ones that Mr. Rubenstein noted the government has provided to producers, you could have looked at grants and loans, as we indeed are currently seeing given to Ontario consumers by the federal government.  You could have chosen regulations, building codes, appliance standards.  That was a choice you made in designing your scenarios?

MS. WADE:  Cara-Lynne Wade, Enbridge:  That s correct.  There are a number of assumptions that we made in our scenario analysis as I mentioned in my opening remarks.  In defining a scenario, understanding which inputs align with that scenario and making decisions is part of the Pathways work.

I would note that there are a number of policy-related assumptions that were made in the original energy transition scenario analysis work to come up with the demand that that was then built upon as part of the Pathways study.  So, for example, there was inherent assumption made for a new build in the electrification scenario, that there would be a gas ban at a particular year.

So in the year 2020, when we started this analysis, there was a requirement to make a decision on certain policy-related items that would support the scenario definition that we were moving forward with on the diversified, and on the electrification scenario.

And I would just note that, you know, there was a lot of discussion on the carbon charge specifically.  And the decision was made to increase that cost for the electrification scenario because, as noted in other studies as well, the cost of carbon is expected to have to rise in order to drive -- it is expected to be one of the levers that could be pulled to drive take-up of the electrification pathway.

MR. POCH:  All right.  And had you chosen say, appliance standards, that $57 billion difference in your scenarios would have disappeared?

MR. RINGO:  I can't predict how the scenarios would have reacted if we had used that as an alternate lever.

MS. WADE:  Cara-Lynne Wade:  Sorry, Mr. Poch, can you just clarify that question?

MR. POCH:  If you had chosen a policy lever instead of a different carbon tax in that scenario, if you were to have said, say, We are going to do this with more federal grants and loans, but you didn't count the federal grants and loans in your study, did you?

MS. WADE:  Well, in the costing of each scenario it is the cost to operate.  So is not a cost to consumer or a rate.  So there could be costs that are redistributed and potentially in the form of an incentive, and I would just note even the recently released Canadian Energy Regulator Scenario analysis also made an assumption around the carbon cost.  So again, it is an assumption.  It is an assumption that we believe is informed by studies and other, you know, thoughts on what would need to occur in order for deep electrification from a consumer perspective to happen.

MR. POCH:  Let me ask my question again.  You didn't include the cost of federal grants and loans in your scenario, correct?

MS. WADE:  We did not at the time.  That is correct.  And I would just state we did not -- the Energy Transition Scenario Analysis work that determined the demand that the Pathway study then modelled was done in 2020.  Had that existed, for example, in 2020 and there was great certainty that that would continue all the way to 2050, theoretically that could have changed the demand forecast.  It could have increased maybe hydrogen earlier if there was great investments in it.  But the Pathway study does not include that.

MR. POCH:  You didn't include those costs that the federal government was incurring as a tax expenditure or however they do it.  You didn't include that in your scenario costing.  Correct?

MS. WADE:  Yes, the Energy Transition Scenario Analysis was done in August of 2020 so, no, that is not included within it.

MR. POCH:  And that was well known by the time you got to Guidehouse starting to cost things and you didn't include it.

MS. WADE:  I just need one moment to confer, please.

[Panel members confer]

MS. ROSZELL:  Ms. Roszell with Guidehouse.  So to begin with, I think we want to make sure that we are very clear on the record that policy levers are included in terms of -- and I think Ms. Wade stated this -- how they impact demand in the two scenarios.  So we have modelled what we think may be potential policies, not necessarily the ones you specifically referred to, Mr. Poch, because at the time they were not announced yet, but we've made some assumptions about what policy is going to be in place, and that impacts what demand we have in 2050.

The Guidehouse Pathways model is then using that demand to optimize.  It is a technoeconomic analysis to optimize what the total costs are from a perspective of the supply and infrastructure that is required to meet that demand.

And so for something like a tax credit for hydrogen or a tax credit for DER, the total cost of that technology doesn't actually change, and it is going to have to be burdened by society in some way, shape, or form.  And so that has been incorporated from that perspective --


MR. POCH:  Yeah, I think understand your point that you -- obviously you had to make some assumptions about what was a realistic scenario, that would [audio dropout] policy tools brought to make it occur.  We understand that.  In this case, though, you chose to include the cost of one of those policy levers.  You didn't include the cost of other policy levers that were certainly extant by the time you were revising your numbers after the technical conference.  You kept this one in and you used different values in the two scenarios.  That is what I was wondering about why you chose to do that.

MS. ROSZELL:  Ms. Roszell with Guidehouse. I first want to make sure that it is clear that we didn't actually go back and update the study with more recent policy decisions.  We didn't make it a 2023 study.  So I just want to make sure that that is clear in those updates that we made.  And then I think I will allow the Enbridge team to help respond on the question of the carbon tax.

MS. WADE:  Cara-Lynn Wade, Enbridge. I would just also note what Mr. Ringo stated earlier with regards to the operating cost of the technologies that are using gas and that a carbon charge would be applied to that.  And so it was also incorporated from that perspective.

MR. POCH:  I guess I am just wondering.  It seemed ironic to me that you -- the one policy lever that you used and you applied the cost of tax, you applied the cost of in your analysis, is the very one that has a refund mechanism to Ontario for all of the equal or greater value than the tax, and I know there are other economic implications which they have studied, but if you were looking at it from a provincial perspective, wouldn't you have wanted to net back out the refund that the federal government gives to Ontario consumers of that tax?

MS. WADE:  Mr. Poch, I would just note, the intent of having a carbon charge is to drive the behaviour of the electrification, as we have noted earlier, which we think would be required in order to reach such deep electrification in that pathway.  It is not done for the rebate.  So it really is intended to drive the electrification behaviour.

MR. POCH:  I totally understand you assuming a policy driver would be there to underlie your scenario to the attainability of your scenario.  But you have included it in the cost, even though that cost gets refunded to Ontario.  So I am wondering why that cost persists in your study, when you say this is a cheaper scenario diversified than electrified, when that 57 billion is going to get refunded to Ontario.

MS. WADE:  I would also note that the study extends out to 2050.  The rebate exists today.  We did not include an assumption that the policy regarding a refund would extend all the way to 2050.  And I think I just want to reiterate Mr. Ringo's point that it is different in the sense that it is tied to the operation of the equipment that is being used within the facility, unlike the incentive that would be given on investment in a certain technology or energy supply.

MR. POCH:  Okay.

MR. RINGO:  This is Decker Ringo at Guidehouse.  May I offer another point here.  Mr. Poch, you portrayed this as the only policy lever included in our study, but several pages back in your compendium you had highlighted a section on our inclusion of the pan-Canadian framework driving increases in assumed appliance efficiency, which in turn drive increases in appliance cost.  So that is just one example of another policy lever that has been included, to your point, appliance standards that was not, you know, directly reflected --


MR. POCH:  You are -- sorry to interrupt.  You are saying -- you recognize that policy lever, it drives the scenario, the scenario has different hardware costs, and you have recognized the differential of those costs of hardware, fair?  That's what you just said?

MR. RINGO:  That's right.

MR. POCH:  Right.  Whereas here it is just a tax.  It is a tax, and it gets refunded, and you've counted the tax and not the refund.  I am not disputing about the cost of the equipment that it would drive.

MR. RINGO:  Okay.

MR. POCH:  All right.  You understand the distinction I am making?  And if we look at compendium page 15, this was from JT1.28, which you can read there, slightly, attachment 11.  These were slides used as part of a discussion back in September 2021 about how to extended the Posterity study out to 2050.  Correct?

MR. RINGO:  Yes.  This was before I was involved in the project, but that is my understanding of what this relates to.

MR. POCH:  Okay.  And in slide 2, there, we see you were at least considering -- I have highlighted it; it is hard to read -- but you were at least considering the alternative of using mandated electrification.  Correct?

MR. RINGO:  I see that highlight, yes.

MR. POCH:  So that was an example of a policy driver that would have certainly changed your scenario and the way that you wanted to drive it so that you could get to net zero, but it wouldn't have been this cost that you would have included per se.  It would have been the same in the sense that you would have driven to the same set of appliances that are in your diversified or your electrified scenario, in this case, but you would have gotten there through a different route with a different policy tool and it wouldn't have shown up as a cost; other than the appliance costs, which are, in fact, captured in your scenario, however you drive them.

MR. RINGO:  I think, to answer this line of questioning, we will need a breakout room, because these slides were developed before I was involved in the project and I would like to confer with --


MR. POCH:  You know what, rather than put everyone to that level of hassle and time, I think it speaks for itself, so I am just going to leave it at that.  I don't need a further answer, that's fine.

MS. MURPHY:  Mr. Poch, it's Jennifer Murphy at Enbridge.  I am happy to try to give an answer without taking the breakout.

We contemplated, as we developed the scenarios in the energy transition scenario analysis and then further into the Pathways study, we contemplated that there could be various ways that, in an electrification scenario, there would be that shift.  Some of those might be non-price-driven or some might be price-driven; some might be mandates by government.  Those types of things were thought of for each of these scenarios, and how electrification would occur in each of them.  And I would say more so affect the demand and less on the cost, but some of it could be price-driven switching.

So it is, I think, less important why the electrification occurs, but, in the electrification scenario, that it occurs in a greater amount.

MR. POCH:  Right.  I think we agree.  If you want to compare these two scenarios, you have to look ultimately at the end point you get to and what those appliances cost and what those fuels cost, and so on.  Really, I was just focussing on whether you include this tax or not.

Just on the nature of the inclusion, we did ask you about it in JT9.1, which is -- hang on one second here.  I have got my sequencing wrong here.  Yes.  Back on page 14 of our compendium, backing up a bit, and that is I 110 JC 38.  In answer to B, you said -- and this was a Guidehouse response:
"This analysis treated carbon taxes as a material cost that represents the impact of GHG emissions."

I am wondering how that can be, that you can say that, when a tonne of carbon emitted in, say, 2040 in one scenario, you have given a different monetized value to than in the other scenario.

MS. MURPHY:  Jennifer Murphy from Enbridge.  I can give a bit of -- the thinking that we had was just that -- I think, in the wording here, you may be reading into this to say the impact, like, to society of GHG emissions.  I don't think that is was intended here.  But the fact that a GHG --  one tonne has been emitted, there is a carbon charge on that.

And so, in the two scenarios, we just envisioned that, in a world where electrification is the main focus of Ontario, or the federal government, that is a lever that would be pulled harder than in a world where they are going down a diversified pathway.  So I don't think you should read into this that it is the societal impact or the impact to the environment on a GHG emission, but the impact to the end user, that there is a cost they would need to pay for each tonne of GHG emissions.

MR. POCH:  And there is a refund that they would get.  Let's leave it at that.

MS. GIRIDHAR:  Mr. Poch, it is Malini Giridhar here.  Just in the context of this, I think it is conjectural, as well, as Ms. Wade said, to assume that, if we were going to go down the path of electrification and carbon taxes needed to be sort of significantly higher than the $170 per tonne, in fact, that entire differential will also be returned to customers.  I think it is the point Ms. Wade made.  We don't know what are the tax-allocative decisions governments would make at that level of carbon charge.

I mean, we also know electrification is extremely expensive.  We have talked about the fact that there are issues of resilience and reliability and affordability that have to be addressed in that extreme electrification scenario.  When you go from 15 percent of energy use to 100 percent, the allocative decisions around taxes could be entirely different, and I think it would be very presumptuous of us to base any conclusions out of study on the presumption that all of that is going be returned to customers.

MR. POCH:  Right.  So instead, you assume that the government isn't going to do what it is currently doing.  Correct?

MS. GIRIDHAR:  We are assuming that, at the level of $170 per tonne that the government has communicated, it will be returned.  They have not communed that $250, or whatever was assumed, that entire amount would be returned.  That is a hypothesis.

MR. POCH:  You didn't even confirm that.  For the first years of this study, when we know what the carbon tax is and we know what the current policy is, you didn't net out the refund to customers, did you?  In 2024, in your study, you didn't net out.

MS. WADE:  Cara-Lynn Wade.  So in the ETSA work, we did not cost out.  The study began in 2030 for the P2NZ that built upon it.  So that assumption really begins in 2030, not today.  And, as you have noted, in 2030 the world could look quite different and, in order to reach a deep electrification, as Ms. Giridhar is stating, it is too earlier to presume they are not going to take those dollars that they are collected today and redirect them to support the policies that they are putting in place.

MR. POCH:  Well, I am sure Alberta would have something to say about.  Let's move on.  We --

MR. WOOD:  Excuse me.  Sorry to interrupt you, Mr. Poch.  It is Mr. Wood with Enbridge.

I just wanted to say it sounded to me to, to clarify here, that you are indicating that there is a benefit that you are accounting for when you are saying that the dollars that are collected by the carbon tax are returned to the end-use consumer.  And I just wanted to reiterate that I think Ms. Roszell pointed out earlier that this is a cost study, so it looks at the cost to the consumer.  That's one side of the ledger, from my perspective.  So we are looking at the cost and the buildup of those costs; we are not necessarily looking at the benefits on the other side of that.

So, from a cost standpoint, this is what the build-up is and this is what the costs look like.

MR. POCH:  Thank you.  We were interested to know what the net effect would be.  We saw the $57 billion difference, but we wanted to know if you actually ran your model with the same externality -- or rather, carbon  cost -- including the carbon cost, but including the same one in the two scenarios, what it would do.  We asked that and, in JT9.1, you provided an answer, and you see table 1, and table 2.  I am sorry, this is in our compendium at pages 16 and 17.

And we see the difference -- what happens is that the cost of the electrification scenario drops by not $57 but by $67 billion.  And you place a caveat on that response saying that, if you didn't rerun the model with an updated optimization, things would shift around if you did that.  That is understood.  Mr. Neme, in his report at page 28, observes -- and I will quote this:
"If the model is truly optimizing for cost, further optimization should only make the total cost of the electrification scenario even less costly."

In other words, the $67 billion reduction of costs should be the minimum reduction in total cost of high electrification that would result from the use of a lower carbon cost.

Do you agree with that, Mr. Ringo?

MR. RINGO:  I don't -- I am not in the business of telling people what my model is going to do if I ever run it, so I am hesitant to say that this is what the outcome would be.  I'll note that the model optimizes around net present value and what we are reporting here is real 2020 dollars, without discounting, so it could lead to a different outcome.  I don't agree with Mr. Neme's conclusion.

MR. POCH:  We'll leave it at that.  I'm going to go on to another topic.  Mr. Chairman, I don't know when you wanted to take a break this morning.  I am going to switch direction a little bit.

MR. MORAN:  If you are moving to a different topic, maybe we will take our morning break now.  We will resume at 11:10.

MR. POCH:  Thank you, Mr. Chairman.

MR. MORAN:  Thank you.
--- Recess taken at 10:55 a.m.
--- Resuming at 11:12 a.m.

MR. MORAN: I think we are back.  And back to you, Mr. Poch.

MR. POCH:  Thank you, Mr. Chairman.  Witnesses, I would like to talk a little about hydrogen.  If you turn to page 18 of our compendium, we have reproduced JT9.6 there, again.  And it provides a breakout of gas peak demand by content and by scenario.  We have added a column there, you see I have highlighted, showing the percent of the buildings demand that is hydrogen as opposed to methane.  And in the diversified scenario, by 2050, it is 81 percent and that is by energy, and 94 percent by volume, which is the table 2.  Does it conform to your understanding?

MR. RINGO:  This is Decker Ringo from Guidehouse:  That looks right.

MR. POCH:  Okay.  Now elsewhere, Enbridge has indicated you don't have a roll-out plan for how you could implement hydrogen delivery.  We are talking here about 100 percent hydrogen.

MS. ROSZELL:  Ms. Roszell with Guidehouse:  Mr. Poch, these are only scenarios, right, not a forecast of the future.  And so at this time, the intent is not to leverage this one single scenario as the only diversified scenario that may occur in the province.  There are a number.  If you look at the CER report, for example, they have a much higher percentage of natural gas that remains in the system for residential customers, which is offset by nature-based solutions and DAC, both of which have not been considered in our scenarios.

MR. POCH:  Right.  All right.  I could imagine, just looking at this scenario, that you could have dedicated hydrogen generation or storage facilities for delivery to big industrial or generation customers or transport depots.  But to serve general service customers with 100 percent hydrogen, you would need to ensure that all the appliances in the affected buildings are hydrogen ready.  Correct?

MS. MARTIN:  Tracey Teed Martin:  Yes, that is right.

MR. POCH:  All right.  And so you would need to make sure that all the pipes within those buildings are hydrogen ready.  Correct?

MS. MARTIN:  That is correct, but the latest studies show at the pressures that we operate at, they actually are ready for hydrogen.

MR. POCH:  That is for 100 percent hydrogen with iron pipes, for example?

MS. MARTIN:  In the home, yes, that is right.

MR. POCH:  Would you need to do any inspection in advance to make sure that homes are hydrogen ready?

MS. MARTIN:  Yes.  We would have to inspect the appliances to ensure that they were appropriate to receive any fuel-mixture change.

MR. POCH:  Right.  And so you would have to check the service pipes too, I assume.  The service pipes would have to be hydrogen ready?

MS. MARTIN:  If they are following the building code, which I am assuming they are, then they should -- it should be appropriate for hydrogen.

MR. POCH:  Okay.  In your materials, you talked about a portion of your pipes are polyethylene and a portion of them are metal, and that at least the metal ones, you would have to inspect and possibly coat or otherwise treat, in both at the distribution level and the transmission level, to be hydrogen ready.  Have I got that right?

MS. MARTIN:  No.  Actually, we don't really know that yet.  The system-wide blending engineering assessment is intended to study all of the components in our system to understand what if any modifications need to be made at what percentages of hydrogen blend, up to and including 100 percent.

MR. POCH:  Okay.  And what about meters?  Are they hydrogen ready?

MS. MARTIN:  They are hydrogen ready up to a certain blend.  They may need to be modified beyond that, but Measurement Canada hasn't yet approved a 100 percent hydrogen-blend meter yet.

MR. POCH:  And you have already indicated you would have to go into every building and inspect and make sure that everything is ready for hydrogen.  And then, when you actually do the switchover, I understand you would have to go in the day of the switchover and adjust burners or switch over appliances, if they are dual fuel, somehow, in every case, in every building?

MS. MARTIN:  The way I see this potentially rolling out, and I don't want to presuppose, but one of the advantages of the gas system is we can subdivide our network into, like, a manageable number of homes, if you will, similar to what we had in Markham.

And in terms of the activities that we would have to do to perform, to switch over to a different service fuel, for example, are activities and processes that we perform as a utility on a daily basis -- multiple times a day in fact.

So if you look at, take an example of meter exchanges.  We do over a hundred thousand meter exchanges on an annual basis.  What that involves is interrupting the gas supply to a home, exchanging the meter, then entering the premises, inspecting all appliances to ensure that they are meeting code, and then reintroducing gas.

So, from a fuel switching or introducing a blend to a particular neighbourhood, or even 100 percent hydrogen, that is exactly how we would do it.  And we have the knowhow, we have the business processes.  Like I said, it is something that we do all the time.

MR. POCH:  You would have to do that.  You are going to switch over a given community or neighbourhood or set of streets, however much -- whatever that scale is that you have isolated, and that you can deliver to, you have to go into all of those buildings the same day, and do that in every one of them before you could turn the gas back on to 100 percent hydrogen.  Right?

MS. MARTIN:  Yes, that is right.  But again, we do that every day.  When we have a line damage, for example, and we lose a subdivision -- we can lose a thousand customers.  When we reintroduce gas, we have to go into every single home and inspect those appliances.  This is something we do, every day.

MR. POCH:  Right.  Okay.  And what happens in that scenario when, you know, someone is away in Florida during the heating season, they are not going to return before the heating season starts.  Do you just lock them off and let their pipes and utilities -- you know, implying water-using utilities' appliances freeze?

MS. MARTIN:  No.  We do have processes in place if we are unable to access a person's home.  But we can't reintroduce gas without -- it is a code requirement.  We have to inspect.

MR. POCH:  You would have to inspect.  So, you know, if one person in that neighbourhood is away and you can't get into their house, you know, you are stymied?

MS. MARTIN:  I would say in the wintertime, we would not do that.  And I would say for, if we are fuel-switching, we would not do that in winter.

MR. POCH:  Right.  And if come the fall, they are off in Florida -- you know, they haven't returned, you are stymied?

MS. MARTIN:  No.  We would roll out a fuel service -- a service-fuel switching program during the summer, right?  That is when we would look to roll it out.

MR. POCH:  Sure.  I am just saying --


MS. GIRIDHAR:  Mr. Poch, it is Malini Giridhar from Enbridge:  Perhaps I can just add, Ms. Teed Martin, you talked about the fact that we do this every day.  But we have also transformed our system from manufactured gas to natural gas in our history.  My recollection is -- you know, I may be off a little bit -- I think we might have had 300,000 or 400,000 customers on manufactured gas when natural gas was introduced, and we followed a very similar process, as did other utilities that switched from manufactured gas to natural gas.

So this is not something that is impossible to do.  And yes, there are logistical challenges for sure that would have to be worked out.  I just wanted to add that, as well.

MR. POCH:  You can't simultaneously deliver 100 percent hydrogen to some customers, and methane, be it RNG or natural gas, to others, via the same pipe network.  Correct?

MS. MARTIN:  No, but we wouldn't do that.  That is not how we would roll it out.

MR. POCH:  Right.  You are going to isolate a certain section and you are going to provide, you know, hook up a tanker truck or have a separate, segregated upstream route to deliver either the hydrogen or the RNG to that section.  Fair?

MS. MARTIN:  That could be one way, yes.

MR. POCH:  The entire -- everything upstream of that community, you can't mix these gases, so you would have to have two distinct delivery mechanisms.  Fair?

MS. MARTIN:  No.  Well, maybe I am not following what you are saying.  I think if we were injecting hydrogen downstream, we -- upstream would be isolated, and it would be -- it would still remain methane.

MR. POCH:  Right.

MS. MARTIN:  But you wouldn't have a -- if you're -- you wouldn't have a separate system, I don't believe.  I am thinking it is more like Markham, where you have an electrolyzer generate the hydrogen and inject into a community.

MR. POCH:  Okay.  You're not --


MS. MARTIN:  Again, I think we are speculating.  Nobody really knows how this is going to roll out.  My point is it looks like it is possible.

MR. POCH:  Let me just say this, and I think you'll agree it would be prohibitively expensive to duplicate the distribution lines to avoid this challenge of simultaneous switch-over.

MS. MARTIN:  I am saying we wouldn't duplicate the system.

MR. POCH:  You wouldn't.  Right.  Because it would be crazy.  Let's be clear.  All right.

MS. MARTIN:  But I am also saying we wouldn't need to.

MR. POCH:  I hear what you are saying.  So let me just understand then.  How big of a community do you imagine switching over to go?

MS. MARTIN:  I mean, I think that is too hard to speculate.  I think part of the system-wide blending engineering assessment is actually to come out with a plan and think about how we might roll this out in a systematic and orderly manner.  The more likely outcome is to have blending as an initial step on the pathway to 100 percent hydrogen, which is probably further out.

MR. POCH:  Yeah, I understand blending is entirely different situation.  You can blend up to a certain level.  You might have to tune your burners, right, but that is the extent of it.  Fair?

MS. MARTIN:  The latest studies suggest that, yes.

MR. POCH:  And that is -- we spoke earlier.  You were hoping to get up to 30 percent, 10 percent by energy content at the upper end.

MS. MARTIN:  Yeah, blending in the 15 to 20 percent range, yes.

MR. POCH:  15 to 20.  Okay.  So 5 to 7 percent by energy.

MS. MARTIN:  Yes.

MR. POCH:  All right.  Once you've -- you have got to switch over an entire community.  You can't have any holdouts in the middle of the street.  Fair?

MS. MARTIN:  That is fair.

MR. POCH:  In page 22 of our materials we reproduced an excerpt from a response you gave to JC.14.  You say that Enbridge's vision of a diversified pathway is one where energy choices are not mandated.  You go on:  Customers have a choice.  They have the choice of natural gas paired with carbon capture and storage, low- and zero-carbon fuels and low-carbon electricity.

It seems to me that that -- I don't understand how you can reconcile that and what we just agreed to, which is, someone in the middle of the block doesn't want to change over, you can't change over the whole block or that whole community or however you isolate.  Can we agree that there is bit of a conflict there?

MS. GIRIDHAR:  Mr. Poch, Malini Giridhar.  If you note, we have also included low-carbon electricity in that mix.  So certainly we are not suggesting that every option is available at all times to everybody.  The point is a customer choice would exist and, to the extent that it is not feasible to introduce hydrogen into an area because you don't have a critical mass that wants to take it up and the rest of the customers want to go electric, then, you know, they would have to be taken into consideration in our energy system planning.

I think the main point we are really trying to make here, Mr. Poch, is to not think in binary terms that are mutually exclusive from each other, but to really think of pathways to net zero as just that:  there are multiple pathways.  And I think you saw that in the government -- Powering Ontario's Growth document that there is a significant amount of work that needs to be done in terms of coordinated between the gas and electricity sectors, and we actually have some suggestions on how we can proceed down that path.  And all of that would inform what is the most cost-effective, reliable, resilient, and safe energy system for Ontario.

So I don't mean to give a speech here, but I do want to bring us back to the fact that none of this is determined at this point in time.  What we do know, though, is, just like a medical doctor would say pre-existing conditions are irrelevant to any prescription that they offer, I think you and I would agree nobody would say that.

Likewise, we think it is too early to determine what the future of the energy system needs to be in order to meet net zero.  Ontario's energy system has, you know, pre-existing advantages in the form of its natural gas system.  It is very low-cost, and --


MR. POCH:  Ms. Giridhar, I am going to interrupt you, I am going to interrupt you, because you have been interrupting us frequently and going to make these speeches and give your case.  It's not a -- I don't think you are being responsive to my question.  If I may, I am just asking about the practicality of the particular scenario that has been placed here, and ultimately I think it is your evidence that you want to do safe bets, and we just want to know what your safe bets -- how you are envisioning the future it might be and whether your safe bets are compatible with -- or whether these futures are compatible with current actions.

So if you don't mind, I am going to interrupt you and just carry on.  My question was really this:  If you are not talking about mandating change at the customer level, 100 percent hydrogen won't be deliverable in many instances, because -- well, and in fact you will -- you cannot have customers free to choose between 100 percent hydrogen and methane on any given street unless they -- just by chance everyone happened to agree.  Is that fair?

MS. GIRIDHAR:  We would agree with that, Mr. Poch.  We are not thinking of two separate systems, so that is correct.

MR. POCH:  All right.  Okay.  And --


MS. WADE:  Cara-Lynn Wade.  I would just add to that as well that the situation that you are putting forth, there would still be consumer choice, which I think is aligned with the definition that we provided here.  So in the very binary example where, yes, somebody still wanted natural gas perhaps in that specific neighbourhood, it would not be possible, but there would still be the availability of hydrogen and the ability to electrify.  In another neighbourhood it might be a higher blend of hydrogen with natural gas and electrification.  So there is many different permutations that this could take.

MR. POCH:  One of the challenges you have is that, even though gas furnaces might have an average life of 15 or 18 years, that is an average.  Some of them are going to be -- can stick around for 25 or 30 years.  And so even if you have government regulation that all new appliances have to be hydrogen-ready, you are going to have -- you are going to face this problem of some customers having equipment that is not compatible with hydrogen.  Correct?

MS. MARTIN:  Tracey Teed Martin.  I think it is fair to say that, yes, there may still be individuals that didn't have it compatible.  But the way -- when I look to the U.K. as an example, the U.K. has pending legislation that is requiring manufacturers to provide -- or to manufacture appliances that are suitable for both 100 percent hydrogen as well as methane and being able to switch in between or, if not, having a retrofit that can be completed within an hour.

So I think -- I mean, I know we have said here that we are not -- we are probably not -- we are not expecting government to mandate, but I do think there is going to have to be some government intervention to help support the transition.

MR. POCH:  No, I understood that.  I was just saying even with that, that is for new appliances.  But if a customer doesn't need a new furnace and they have got an old one, you can't -- you fill that -- you either force that customer to have a few furnace or you can't deliver 100 percent hydrogen to that neighbourhood.

MS. ROSZELL:  Mr. Poch, Ms. Roszell from Guidehouse.  I don't see how that is any different than an electrify-only scenario, where the customer would also have no choice but just to have an electric heat pump that they would have to use instead of the furnace.

MR. POCH:  Yes, fair enough.  Now, just to be clear, these costs of all of this, the inspection and whatever, going in and switching over people's -- tuning people's burners, arranging for reconfiguring your system, maybe having injection points temporarily before you can move your injection point upstream, none of those costs are captured in these analyses, the scenarios.

MR. RINGO:  Decker Ringo from Guidehouse.  That is correct.

MS. WADE:  Sorry, Mr. Poch.  Cara-Lynne Wade.  I would just note that the equivalent cost on the electric side related to distribution costs that would be required are also not included.

MR. POCH:  Great.  Okay, let's move on to talk a little bit about RNG.  You cite this figure of 224 petajoules per year, which is the Ontario technical potential offered by TorchLight  Bioresources, and I think in your figure 15 of the Guidehouse study you show 171 petajoules of it the Ontario supply, excluding imports.  Have I got those numbers right?

MR. RINGO:  Are we still following your compendium?

MR. POCH:  I didn't reproduce this.  I thought you could just -- I thought you would know this from memory.  You relied on the 224 petajoules per year; it is the TorchLight Bioresources study where you got that number.

MR. RINGO:  Okay.

MR. POCH:  And I think your scenario shows 171 petajoules in I think it is in figure 15 by 2050.  Is that approximately right?

MR. RINGO:  The 224 number rings a bell.  Subject to check  -

MR. POCH:  Sorry, I didn't reproduce that one here.

MS. MURPHY:  Mr. Poch, it's Jennifer Murphy at Enbridge.  I have the numbers in front of me, so I can confirm it.

MR. POCH:  Thank you.

MS. MURPHY:  It's 171 petajoules in the diversified scenario.

MR. POCH:  Right.

MS. MURPHY:  And then 72 in the electrification scenario.

MR. POCH:  And can you confirm for me, as well, that you took comfort from the TorchLight Bioresources study, and that is where they found this Ontario technical potential of 204 petajoules year by 2050.  Correct?  Well, I am not sure they put a date on it, but yes.  Is that right?

MS. MURPHY:  Yes.  I can confirm that we relied upon the TorchLight Bioresources study for the technical potential in Ontario.  And --  or sorry, the theoretical potential in Ontario.  I will just note, in the study, we did a bit of a ring fence around Ontario and only relied upon Ontario supply.  However, in the real world -- I would say that is a simplifying assumption in the study but, in the real world, RNG supply can cross borders, the same as natural gas does today.

MR. POCH:  Sure.  At page 24 of our compendium, we reproduced figure 31 from -- I think this is from the -- excuse me, this is from your first study.  Have I have that right?  I've lost the cite here.  I am sorry this, is from the TorchLight study.  And it shows the theoretical and feasible RNG potential in Canada and, for all of Canada, the theoretical potential is 809 petajoules per year and, for all of Canada, the feasible is only 155, less than what you are saying is feasible in Ontario.

If we just took that ratio of what TorchLight found was feasible versus theoretical for Canada and applied it to what they found was theoretical potential for Ontario, we get that they would -- assuming that ratio holds at all, it would be about 43 petajoules per year, about a quarter of the value you used.  Agreed?

MS. MURPHY:  I'm sorry, I didn't follow.

MR. POCH:  Well, your scenario has 171 petajoules of Ontario RNG, or available-to-Ontario RNG, out of the 224 that was theoretically possible in the TorchLight study.  Now, TorchLight didn't find a feasible number for Ontario.  They only did that analysis at the national level.  When you look at their analysis of what is feasible as opposed to what is theoretically available, what is technical potential, they found that only 155 of the 809 at the national level is feasible.  And if we just take that ratio of 155 over 809 and multiple by it what they said was technically available in Ontario, the 224, it is 43 petajoules per year; much lower, about a quarter of the amount, that you are assuming in your scenario.

I am wondering how you reconcile these things.

MS. ROSZELL:  Ms. Roszell from Guidehouse.  I think that we all recognize that a number of technological advancements are going to be made in order to achieve net zero by 2050, and this would be one of the advancements that need to be.  And so it is similar to fact that it is not feasible to electrify everything today or to inject 100 percent hydrogen into our pipelines.  It is also not feasible to actually leverage all of the feed stock that is available to RNG and turn that into RNG.  However, there are technological advancements that are expected and would make that feasible.

MR. POCH:  All right.  In our compendium at page 25, we have reproduced a section of the transcript where it was discussed with -- Mr. Elson was discussing with Mr. Ringo how you got your RNG costs, and there I have highlighted the sections.  In brief, I think it is fair to say, Mr. Ringo, you confirmed that you used the cost of RNG from the study of landfill gas in your scenarios, and you give the cite for the study there.

First of all, can you confirm that, my take on it?

MR. RINGO:  This is Decker.  I confirm that.

MR. POCH:  All right.  And if we look on the next page of our compendium, we reproduced -- this is again a TorchLight table.  It was reproduced in Mr. Neme's evidence and I have reproduced it here.  It is figure 7 from exhibit M9.

In the TorchLight Canadian study, it just compares the cost of these different sources.  And you can see there that landfill is the least expensive of the alternatives.  Does that conform with your understanding?

MR. RINGO:  This is Decker.  That is how I read the table.

MR. POCH:  Right.  So can we agree there is certainly going to be -- whatever technological changes happen, there is going to be range of RNG sources, technologies, locations of production, and transmission costs.  There is going to be a cost curve, in short.  Fair?

MR. RINGO:  There would be a range of production costs, yes.

MR. POCH:  All right.  And Ontario won't be the only jurisdiction hoping to use RNG to displace natural gas and other carbon-heavy fuels.  Fair?

MR. RINGO:  There will be other jurisdictions pursuing RNG, I agree.

MR. POCH:  Now, I didn't reproduce this, but Enbridge, in your recently filed document that was your submission to the electrification and energy transformation panel, the provincial panel, at page 10 of your submissions, and I will quote it, you say:
"Most of Ontario's RNG is currently exported and, with other provinces setting ambitious RNG blending goals, this trend may continue.  Such a trend may limit Ontario's ability to access the lowest-cost local RNG supplies in the near term."

Is that still Enbridge's view?

MS. MURPHY:  Jennifer Murphy from Enbridge Gas.  I think our point there is that, absent any policy from the government related to RNG, those supplies could continue to go where there are more incentives for renewable and natural gas.  I don't think that is necessarily a long-term issue.  You know, we believe that the government would likely help to make sure that RNG supplies and RNG markets are growing in Ontario.  But also just to note that, as we see in the natural gas market, there are some provinces or states that are importers and some are exporters.  Currently, Ontario has a lot of renewable natural gas that we are exporting, but I don't think that trend will necessarily, that it would continue in the future.

MR. POCH:  All right.  Now there are some industrial end uses that can't easily be weaned off methane.  Is it fair to say that some of those may find a way to obtain RNG without your distribution, without Enbridge's involvement?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  I would say you are partially correct.  They could -- you know, we have large industrial customers that are very sophisticated, and buy their own gas.  So they could be doing the procurement, instead of buying it from Enbridge.  But if it is coming to their facility, it is coming on our gas lines if they are our customers.  So it would be delivered through our distribution system.

MR. POCH:  All right.  You don't see RNG being trucked, for example, and stored locally?

MS. MURPHY:  Jennifer Murphy from Enbridge Gas:  I think that is a possibility.  I would have to think that there would some concerns from a pricing perspective on that.  But I don't have numbers at my fingertips, to compare.

MR. POCH:  All right.  And we spoke a few moments ago that there are various costs; as I put it, there is a cost curve.  Can we agree that the more competition there is for RNG, the higher up the cost curve we will go, kind of by definition?

MS. MURPHY:  Jennifer Murphy from Enbridge Gas:  Yes, I believe that could be the case or it would be the case.

MR. POCH:  Right.  Indeed, you give some examples of projects that are underway, in JT2.7.  I didn't reproduce it, but one of the ones you mentioned was CHAR, C-H-A-R, which I assume is an acronym.  And I just included in the compendium at page 27 an article that appeared in the Globe and Mail a week or so ago, just noting that they -- CHAR has been working with Dofasco in Hamilton, which is owned ArcelorMittal, and they have been working with them since 2017 to produce replacements for their metallurgical coal, and that Dofasco has already agreed to buy the first 5,000 tonnes of annual production from the Thorold CHAR facility, which is the one you mentioned in your response.  Are you familiar with that?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  We did reference that in our -- I have just pulled up, on my side, JT2.7 from the technical conference.  It is a project that I think is a good example of what our earlier point was, that there is ongoing evolution.  And this is an example of a project that is taking wood waste and turning it into RNG, where TorchLight Bioresources said that wood waste wasn't feasible.  Here is a project that is doing just that.  I have, I would say, limited knowledge of the project.  I am not sure if anyone else on the panel might also have some input.

MR. POCH:  Right.  I was just wondering if you are familiar with the fact that they have in fact already entered into contracts for purchase.

MR. WOOD:  Cody Wood from Enbridge:  Mr. Poch, as you noted, I think they have entered into a contract for purchase for the biochar associated with the pyrolysis of the wood waste.  Also, a result of the pyrolysis process, there is an off-gas mixture that is functionally RNG.

 MR. POCH:  Okay.

 MR. WOOD:  So, through that process, it seems here to me the evidence indicates that there is a significant supply of RNG potential from that facility.  And based on your evidence that you provided, ArcelorMittal/Dofasco has not entered into a purchase agreement for the RNG associated with that, simply for the biochar.

MR. POCH:  All right.  Thank you for that submission.  At page 29 of the compendium, I reproduced a page from Exhibit M9, the EFG report.  And there, highlighted, you will see it is noted that Énergir, which is of course a corporation familiar to us all, is seeking approval of a policy that would limit new customers -- this is customer attachments -- to 30 per cent RNG or 70 per cent electricity mix, or require 100 per cent RNG.  Now, that is just a proposal we understand.  But can we agree that there is this emerging competition for RNG that is cross-border, not the jurisdiction?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  Yes, I would agree, RNG will be a competitive market just as natural gas is today.  And we are already seeing, you know, in some provinces or states that are a bit ahead of others where they are putting in these types of programs through the utilities, or policies.

 For example, in Quebec, there is a blend mandate for low-carbon gases for the utilities, that they need to meet that.  So that is setting up early competition for RNG.

MR. POCH:  Right.  Now the EFG report also points out that you used production costs for RNG, rather than market clearing prices that would include such things as financing costs and profits and other factors.  Is that observation correct, from your perspective?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  I am not sure if your question was for Enbridge or for Guidehouse but, from my perspective, I think that is correct.  And, Mr. Ringo, if I am wrong, please correct me.

MR. RINGO:  No, that is correct.  We included, as I mentioned, it is the price-tag approach, looking at the cost of capital, the cost of production capital and the operating cost of using that capital to produce and transmit the fuels.

MR. POCH:  When you counted the cost of the building envelope improvements or electric air-source heat pumps in your simulations, you didn't deduct the HVAC or insulating-company profits or the distribution profits, distributor profits, or the manufacturer profits; you used a market price, did you not?

MR. RINGO:  We used the market price of new -- yes, new heat pump equipment.

MS. ROSZELL:  Mr. Poch, Ms. Roszell with Guidehouse:  The low-carbon pathways model is primarily a capacity expansion model.  And so most of the costs that we are modelling are associated with the supply and infrastructure that is associated with the energy system.

Because of the amount of costs that are going to be associated with the transition for heating in buildings, we have modelled those costs as well, and they are treated differently, but the same across the two pathways.  But there are a number of other end-use costs that we have actually not accounted for, which would have to be treated in a similar way if we were to include the entire cost of the energy transition.  Those costs, for example, could include electric chargers that customers would have in their homes.

MR. POCH:  I am just observing that you chose to take production costs for RNG, not market costs, market clearing price, whereas you have in effect used market clearing price elsewhere in your study for these end-user costs.  And I think you have agreed.  Correct?

MS. WADE:  Mr. Poch, Cara-Lynne Wade:  I would just note that for both the electrification and the diversified scenario, you are correct.  And the production cost does not include the financing and the profit for RNG, but nor does it for the capacity, new generation on the electricity side, as well.

MR. POCH:  Can we agree just as a matter of simple economics that, in commodity markets, it is the market clearing price that sets the price.  Is there any reason to disagree that it wouldn't be -- excuse me, a double negative in here.

 Is there any reason to assume that it wouldn't be the case for RNG?  That is the most likely outcome.  You could buy futures and try to play the market, but it is the market clearing price?

MS. ROSZELL:  Ms. Roszell, with Guidehouse:  I agree with that statement.  I just think that it is an entirely different modelling approach than we have taken for all of the other technologies which are included in the low-carbon pathway, as well.

MR. POCH:  Okay.  You took a price for natural gas.  Is that not a price forecast that is the market clearing price?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  I believe you are correct.  I am not in the gas supply department, but I believe that is correct.  I think what was done in this study was just a different way of looking at things.  It was the cost to build the capacity versus the cost to buy RNG or hydrogen or new supply from wind or solar.  It is just a different perspective that this report took.

MR. POCH:  Okay.  Let's move on.  Mr. Neme and the Energy Futures Group listed a bunch of concerns they had with the modelling choices you made.  One of those was the use of the heating load shape of -- the load shape of heating appliances, furnaces, for non-heating end uses in the building sector.

And just -- yes, in our compendium at pages 30 through 32 we've included a section of the transcript, and Mr. Ringo, you may recall this.  I think you conclude at the bottom of the second page we have included there, which is compendium page 31, that you made the simplifying assumption of using the space heating load shape and applied it to the all the electrification loads.  Do you recall that?

MR. RINGO:  This is Decker Ringo from Guidehouse.  I do recall that.  I want to clarify that the space-heating load shape that we applied applies only to the increment new load resulting from electrification, not to the baseline 2020 load, which maintained an IESO-provided load shape.

MR. POCH:  Exactly.  And of course, your scenario has the electric capacity of the province, I think something like doubling, right, or tripling, so it is not an insignificant -- that growth is significant.  Let's put it that way.

MR. RINGO:  That is fair.

MR. POCH:  Okay.  Now, Mr. Neme took -- in his report obtained some load shapes from New England studies and said based on those, if you correct for that simplification and treat the non-heating load differently, and in fact, if you go back to page 30 of our compendium there, the numbers appear, that 32 of the 70 out of 71 terawatt hours -- I am going to confuse us.  I am not even going to put that in.  We will let that speak for itself.

Just that if you correct for that and treat the -- don't apply that load shape to the non-heating loads, that would lower the -- result in about 40 percent lower building peak electricity load growth, as you point out, than you found with -- than you found, and then there would be, of course, a corresponding reduction in electricity generation and transmission capital costs.

Do you accept that critique, even though, of course, that number is an estimation?

MR. RINGO:  Not at all, no.  I looked at Mr. Neme's evidence, I reviewed his spreadsheets, and I couldn't follow the logic behind those calculations.

I will point out that Mr. Neme referenced from the Electric Power Research Institute, EPRI, he used the daily load shapes that EPRI provides.  Yes, they were for the northeast, but they were daily 24-hour load shapes, to conduct his comparison there.

The more appropriate data source here is an annual 8760-hour load shape, and I -- you know, in pursuit of this question and, you know, examining Mr. Neme's evidence, I retrieved 8760-hour load shapes for the state of New York, which is what was available, you know, closest proximity to the province of Ontario, broke them out by the different end uses, water heating, miscellaneous, space cooling, space heating, and did some calculations to examine the impact of this, and I found that it was more on the order of 7 percent of --


MR. POCH:  Okay.  And so your point is if you are looking at annual energy it is more like 7 percent adjustment estimate -- I think Mr. Neme's point was, if we are talking about the impact on capacity costs, we want to look at the load shape at the time of peak.

MR. RINGO:  That is what I did, Mr. Poch.  So the --


MR. POCH:  Okay.  Why did you use 8760?  There is only one peak day, and...

MR. RINGO:  The way to distribute -- so we in our demand model forecast the annual consumption of electricity on an annual basis, and that gives us a terawatt hours of electricity use by different end uses, and then we say to conduct the calculation to say what is the peak use, we look at the annual load shape and what say what fraction of that annual energy use occurs in that peak hour.

That is a very small number, like half a percent or something like that, typically, and that percent varies depending on which end use it is, as Mr. Neme pointed out, but it is not so extreme that you get the results that he presented.

MR. POCH:  But if you take the load shape averaged over a year, the load shape -- the average load shape for the year, that is very different than the load shape on the peak hour -- or the peak day, right, rather.

MS. ROSZELL:  Mr. Poch, Ms. Roszell here.  An 8760 profile is also accounting for the daily load shape, which is each day.  It may vary over the seasons.

MR. RINGO:  It is every hour of the year for a typical meteorological year.  It has every hour.  So it has the peak hour in there, and the peak demand for the different end uses in that hour.  It also has the, you know, demand for the other 8759 hours of the year.

MR. POCH:  Okay.  Mr. Ringo, I am going to ask -- I would like Mr. Neme to be able to respond to that.  So I would ask you to, if you could, file your analysis that you've just referred to in a -- I assume it is an Excel sheet, and your sources, if that would be possible, then Mr. Neme can wrap his head around that better than I can, certainly.  Is that something that is easy for you to do?

MR. RINGO:  I would be happy to.

MR. POCH:  All right.  Thank you.

MR. MILLAR:  The undertaking is J2.4.
UNDERTAKING J2.4:  TO FILE THE GUIDEHOUSE DEMAND MODEL FORECAST FOR THE ANNUAL CONSUMPTION OF ELECTRICITY ON AN ANNUAL BASIS, IN AN EXCEL SHEET, WITH SOURCES.

MR. POCH:  Okay.  Finally, at least finally for Guidehouse, I think -- I just include -- I just wanted to understand Guidehouse's sort of role in all of this.  And I included in our compendium at pages 33 to 34 some -- just some cites there.  There is a Gas for Climate Initiative.  You can see at page 33 there is a number of utilities and organizations that are members of that.  And at the bottom of page 34 we see that the e-mail address is gasforclimate@guidehouse.com, and there is the European Hydrogen Backbone, which I understand is a project of that Gas for Hydrogen.

And if you -- I take it that the contact for that is also to Guidehouse.

And at page 36 we have got a -- from your website, Guidehouse's website, we have got an announcement that you are launching this Building a Clean Hydrogen Economy Consortium.

So can I -- is it fair for me to conclude that Guidehouse is playing a large facilitation and leadership role in the study and promotion of the role for the gas industry, especially the hydrogen gas industry, in a transformed energy economy?

MS. ROSZELL:  Ms. Roszell with Guidehouse.  Mr. Poch, Guidehouse is a professional advisory services company.  We are focussed on supporting our clients through the most complex issues that they face.  Within the energy sustainability and infrastructure team we are helping a number of clients with energy transition-related issues.

I think we can all agree that that is one of the most complex issues that we are facing as humanity.  We are not only focussed on helping gas utilities with the issues that they face with energy transition.  We also support electric utilities and probably more often in Canada are supporting electric utilities, as they tackle the challenges that are associated with distributed energy resources, electrification, electric vehicles, and trying to build out the infrastructure and visibility that is going to be required in order to integrate those into their system in a way that allows them to still evolve and provide reliable electricity.

We see collaboration as being critical in order to be successful in the energy transition.  That means that we are going to need multiple solutions to work in an integrated fashion in order to be successful in achieving net zero.

MR. POCH:  All right.  Thank you.

I had a question just about this sort of safe bets context for Enbridge.  If you turn to page 37, I just reproduced some materials that came -- I think they came in a bill insert to me, in fact, some of them, where Enbridge is telling its customers that natural gas is the best value for your energy dollar, and it is showing heating -- and I am sorry. it is very small there, hard to read, but it is just showing heating costs, where you say electricity is 43 percent more expensive than natural gas.

Are you familiar with that campaign for Enbridge, folks?

MS. GIRIDHAR:  Mr. Poch, Malini Giridhar.  I can't recall it as campaign, but I do accept that this is information from Enbridge to its customers.

MR. POCH:  All right.  I think we can agree, for that number to be true, you would have to be talking about resistance electric heating.  Right?

MS. GIRIDHAR:  Subject to check, that would be -- that might have been the assumption.

MR. POCH:  Right.

MS. GIRIDHAR:  But my recollection is it also doesn't reflect the 23 percent subsidy that electric customers receive from the province.

MR. POCH:  We're looking at the -- this is a customer perspective, as opposed to  -

MS. GIRIDHAR:  That is right.

MR. POCH:  This is the distinction we spoke of earlier.  This is about what the customer faces.  And I looked at the footnote there.  There is no mention that this is -- you know, that it would be different if you used an efficient heat pump.

I am wondering why you think it is appropriate to be clearly marketing gas heating to customers whose are obviously -- the only reason you would do this is for customers facing a choice -- and not give them that full story when, at the same time, you are the delivery agent for the federal government program which is trying to incent people to move to hybrid heating or just standalone, cold-climate heat pump, electric heat pumps.

How do you reconcile these things?

MS. GIRIDHAR:  Mr. Poch, I hope you will agree with me that it may be a little unfair for you to just show this one piece of information.  Enbridge provides a lot of information to its customers.  I think, if you go to our website, you will see hybrid heating featured quite prominently.  I think we even have a quote in the province's most recently released Powering Ontario Code from Ms. Sarah Van Der Paelt, who leads our energy efficient programming and the clean heating initiative.  You know, she is quoted there.  So we really do provide a lot of information to our customers on multiple fronts, including low-carbon choices.

MR. POCH:  This is what people get in their bill.  What they are being told is that gas is cheaper to heat with than electricity.  To my mind, this is only half the story.  Why do you think that, you know, ratepayers should be paying for this kind of information to go out there?

MS. GIRIDHAR:  Mr. Poch, I can agree with you that this particular information here does not include a comparison for air-source heat pumps.  It also doesn't include a whole lot of other things.  For example, it doesn't talk about the resiliency of natural gas.  As far as I can see, it doesn't talk to the carbon charge. It doesn't talk to the subsidies that customers receive.  So there is a number of things that are not there on this particular bill insert.

MR. POCH:  All right, let's leave it there.  Mr. Chairman, those are my questions.  Thank you very much.

MR. MORAN:  Thank you, Mr. Poch.  We are going to take the lunch break at 12:30, so I think that means we can probably start with Environmental Defence.  Mr. Elson, are you ready to start?

MR. ELSON:  Yes.

MR. MORAN:  Okay.
Cross-Examination by Mr. Elson:


MR. ELSON:  I was about to say good morning, but it is seven minutes after twelve, so good afternoon.  My name is Kent Elson.  As I think everybody knows, I represent Environmental Defence and my questions today will focus on the topics described in our opening statement.  I will follow that order, which you can follow along.

And I also filed a compendium.  Maybe we could start by marking that as an exhibit.

MR. MILLAR:  Yes that will be exhibit K2.2.
EXHIBIT K2.2:  ENVIRONMENTAL DEFENCE COMPENDIUM FOR ENBRIDGE PANEL 1


MR. ELSON:  Thank you.  I am going to start with some high-level, I guess, level-setting questions around the GHG emissions from gas in Ontario as that relates to energy transition.

For starters, I think you would agree -- and this would be mainly be for the Enbridge witnesses -- that the emissions from the combustion of natural gas in Ontario constitute give or take one third of Ontario's overall emissions?

MS. WADE:  Cara-Lynne Wade.  Roughly, that is correct, yes.

MR. ELSON:  And, in addition to those emissions from combustion, there are also upstream emissions from the extraction, storage, and transportation, for instance?

MS. WADE:  Cara-Lynne Wade.  That is correct.  And I would just also note that Enbridge Gas, along with other upstream organizations, have put targets in place and have strategies and plans to reduce those and, from Enbridge Inc.'s perspective and Enbridge Gas, a net zero target by 2050.

MR. ELSON:  And Enbridge Gas doesn't have an estimate for the upstream emissions associated with the gas used in Ontario right now.  You don't know how much that is.  Right?

MS. WADE:  Cara-Lynn Wade.  Just one moment.  We know we answered that, actually, in an undertaking.  One moment, please.

MR. ELSON: I think it is on the screen here, if we go to page 3 of our compendium and the response to B-C, where you said you don't know what the upstream emissions are.

MS. WADE:  That is correct.

MR. ELSON:  And, in addition to the upstream emissions from the extraction, storage, and transportation, and in addition to the combustion emissions, there are also some level of downstream leaks behind the meter from customer equipment and pipes.  Is that fair to say?

MS. WADE:  Cara-Lynn Wade.  I would say methane slip at the point of combustion is measured.  Within the home, it is considered to be very low.  We have odorant, as you know, within our system, and so that would be caught and removed.

MR. ELSON: Enbridge doesn't have measurements for those behind-the-meter leaks.  Correct?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  You are correct.  Enbridge Gas does do leak surveys and we do that up to the point of the meter, which in the majority of cases would be outside the house.  However, as Ms. Wade was indicating, we do add odorant to our natural gas, and so I would believe that leaks that are on the other side of the wall, inside the home, would be very small because they would be detected at a very low concentration.  They would smell gas in their home and call us to repair.

So, although we are not measuring the leaks in the home, I think, as soon as they happen, most people would catch that smell and the leaks would be eliminated very quickly.

MR. ELSON:  Well, I think the other leak that happens is, when you are turning on and off your stove, the small amount of uncombusted gas, or when you turn on and off your high-efficiency tankless water heater.  Those are other ways in which you have unburned methane that is entering the atmosphere.  Right?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  Yes, you are correct.  As Ms. Wade also indicated, there some methane slip past the burner tip.  However, that methane emission factor is included in the scope 3 emission factor.   As we are showing up on the screen, the scope 3 emissions that are calculated are in terms of tonnes of carbon dioxide equivalent, so that includes all emissions at the burner tip for our customers, when you are looking at the line that says scope 3.  And so that would include N20, it would include methane, and it would include carbon dioxide.  So that methane is reflective of what has gotten past the burner tip.

MR. ELSON:  Now, my understanding is that recent studies have shown that bottom-up calculations used for national GHG inventories underestimate both those upstream emissions and the behind-the-meter emissions.  Is that your understanding, as well?

MS. WADE:  Cara-Lynn Wade:  I would say that there is still more research to be done around that.  But in some jurisdictions, that is what it is showing.  It does depend on which jurisdiction you are looking at.  For example, if the pipes have not been swapped out for newer material then, yes, the emissions potentially could be higher, whereas somewhere in Ontario where a lot of work has been done, that could not necessarily be true.

I think at this point in time we are acknowledging that emission factors are being used to measure distribution emissions, and that there is opportunity to incorporate measured data and, in Ontario, measured data specific to Enbridge's system, so that you can have a better understanding of what those emissions are.

MR. ELSON:  Yes, it would be different in different jurisdictions.  So let's turn for now to tab -- sorry, at page 6 please, Angela.  And I will start with the emissions that are upstream from extraction.  This is an excerpt from the national inventory report.  And we already actually went over this at the technical conference, so I don't think we need to, again.

But just to confirm that Canada itself, the federal government, is noting in relation to our national inventory that the bottom-up numbers are going to be higher than the top-down estimates.  In other words, the inventory is underestimating the amount of emissions that are upstream.  Is that your understanding, as well?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  I agree that, as you have shown on this screen and we did also agree with you, we did have a good discussion on this at the technical conference.  There is an acknowledgement in the most recent national inventory report that there are studies that are showing that there is a difference between the way that a top-down estimate would be.  So that would be doing something such as satellite or planes or drones flying by and detecting methane, versus bottom up, which is -- the way that that is done is through a lot of emission factors and, in some cases, as well, direct measurement of methane.  So there is an acknowledgement by the government that there is a difference.  And also, as it shows at the bottom, that they are working to understand this difference and to look at what methodologies are most appropriate.

 And I will just note that in the methane regulation, for example, that is already in place, Environment Canada for upstream sites, as well down to the transmission level, has required that upstream companies -- and this is just to be clear, they include transmission lines in that definition -- that they would do an actual leak survey versus the bottom-up approach.

 So three times a year, Enbridge, as well as everybody upstream on the transmission or production processing side is doing a look for methane at the compressor stations, for example.  So there already is a mix of top-down and bottom-up, but I would expect that Environment Canada would be looking to, in the updates of the methane regulation that they are planning to do, that they will be looking for more ways that they can both reduce methane and also both understand the true amount that is being emitted versus a bottom-up sort of assumptions-based exercise.

MR. ELSON:  So I think what you are saying is that more recently there have been requirements to do more top-down assessment, and we will end up with better data, soon.  Is that the gist of it?

MS. MURPHY:  I think both better data and also reducing leaks because, historically -- and I will say I used to be responsible for Enbridge Gas's GHG emission inventory; I don't do that anymore.  So I am not as in the weeds anymore.  But from my recollection, you know, for a compressor station, for example, be would assume how many components, how many regulators, how many threaded connections, for example, and we would apply emission factors to those.

 And so that wasn't really reflecting -- at a compressor station, wasn't really reflecting what was happening, what were the real leaks.  And now, what Environment Canada requires us to do is that, three times a year, we would need to go out and have a leak survey done at those types of sites.

 So not only is it providing better emission data, but it is actually reducing the leaks, because we are going out and trying to find them.  And then there are requirements that they are repaired, pretty quickly.

MR. ELSON:  Moving on to if we could -- well, let me stay here, for one more.  Just to be clear, it is not only that top down and bottom up are different, it is that the bottom-up inventories that are being used now underestimate methane.  Right?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  I will say there is certainly -- as you have indicated, there is a number of studies, and some are quoted there by Environment Canada that have shown that, and in various jurisdictions.  I mean, the province of Ontario, I don't think I have seen anything specific for Ontario.  Some of these might be upstream in Canada, they might be upstream in the U.S. or globally.

 But yes, we have seen some studies that are indicating there is, I guess, a mismatch between top down and bottom up.  So I will agree with you on that.  I just think that as things such as the methane regulation changed the way that we estimate our emissions, that that will impact and probably bring these two numbers closer together.  And that is happening already, today.

MR. ELSON:  We don't need to go look at those studies, but the ones that we talked about at the technical conference, you know, it is not a small mismatch.  They were finding that the top-down estimates are twice the bottom-up estimates, give or take?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  I don't think we have to necessarily pull this up, but in our -- the evidence that we filed on June 19 in respect to the GHG footprint of blue hydrogen, we did talk a bit about methane, as well, because blue hydrogen is made from methane.

 So, I mean, I think we found studies that had -- even ones that were, you know, top down, that did find lower amounts of methane leakage.  And it really depends on the basin or specific to the producer.  So there are some producers that are producing natural gas where they have -- they are participating in voluntary programs, such as the MiQ program where they, to get certified -- and they have to have an audit done -- that they are under 0.2 per cent of emissions.

 So I think it is very producer specific, and then, as well -- you know, pipeline emissions from the transmission sector as well.  It really depends on the practices of the producer or the transmission company.  So I think there is no one consensus on what the gap is between top down and bottom up.  It really depends on -- each study is finding different numbers.

MR. ELSON:  Okay.  I was trying to give the Board an idea of the overall carbon intensity, but I think we will have to leave this topic.

 I will go quickly to the behind-the-meter levels.  And if we could turn to page 7 of the document here?  And this is a study that is about major U.S. urban natural gas emissions.  This is finding that top-down studies consistently estimate distribution and end use of natural gas emissions to be significantly two to 10 times larger than the bottom-up estimates.

 And if we could turn to page 12, these are some of the results; you see it is in a number of different cities.  And I think your response to this, Ms. Murphy, is sure these are U.S. cites, but we don't know what the answer is with respect to Toronto or Ottawa or Windsor or, you know, other municipalities in Ontario.  Is that right?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  Just looking at page 7 on the compendium, just below where you have put a highlight, this study appears to be based on
a -- this is an eight-year, top-down study of natural gas emissions from the Boston urban region.  I believe Boston still has a large amount of cast iron pipe.  I am not too familiar with the Boston area, but my understanding is that cities such as New York or Boston are still working to get rid of their cast iron.

 So I would say that this study appears to represent emissions in one jurisdiction that likely is quite different than Ontario, where in Ontario Enbridge Gas has gotten rid of all of the cast-iron pipes.

MR. ELSON:  I don't want to have a debate about what we already have in writing here, which is why I pulled you to that chart, which is looking at some cities with newer infrastructure, and to try to find some common ground here, I think you would agree that we just don't know what the behind-the-meter emissions are accurately in Ontario.  Is that fair to say?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  And, I mean, I think this is talking about distribution emissions. I am not sure if that includes behind-the-meter or not.  But I would say that we don't have -- I agree we do not have an accurate inventory of behind-the-meter emissions because that isn't something that Enbridge Gas is responsible.  We have to report the emissions to the -- and including the meter set, and we do not try to estimate what is behind the meter because that is not what is required from a provincial or federal GHG reporting.

But as I said earlier, I think those emissions would be pretty small because, as -- I mean, I have smelled gas before.  When I smell gas I call the gas company and say, Hey, I smell gas, and they send somebody out very quickly.  So I don't think anybody would be living with a gas leak in their house.  That smell is pretty distinctive.  So I don't think leaks behind the meter are that large of a source.  And I am not aware of any studies that reflect what those emissions are in Ontario.

MR. ELSON:  We filed a New York Times article that was published yesterday, actually, entitled "Leaks Can Make Natural Gas as Bad for the Climate as Coal, a Study Says".  Could we turn that up and mark this as an exhibit.

MR. MILLAR:  The exhibit number is K2.3.
EXHIBIT K2.3:  NEW YORK TIMES ARTICLE PUBLISHED July 13, 2023, ENTITLED "LEAKS CAN MAKE NATURAL GAS AS BAD FOR THE CLIMATE AS COAL, A STUDY SAYS".

MR. ELSON:  This is about a recent study showing that, like the title suggests leaks, can make natural gas as bad for the climate as coal.  I am not going to try to get you to agree with this conclusion, but again to just find some common ground, I think you would agree that we just don't yet have scientific consensus on the full life-cycle carbon footprint of fossil methane gas.  Would you agree with that?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  Yes, I think you are right.  I am not going to agree with the conclusions of this study.  I think also as I read through this I note they are saying the study will be produced sometime this week.  So obviously we haven't had a chance to read the full study, and I can't agree to conclusions of a study that I haven't read.

It does seem surprising to me that this is their finding.  So I would be really interested to see that and then compare it to other studies, because I am not aware of other life-cycle studies that would have said that natural gas has a higher impact than coal.  So I won't agree to that, obviously.

MR. ELSON:  I mean, I can refer you to another study if you go back to our compendium at page 13.  There was a reference further down this document, which is one of the highlighted sections, noting that if the -- some of the levels they are finding would show that natural gas is equivalent to that of coal.

I think the two studies are different.  The study that we were just looking at in the New York Times, it is available on the Internet.  There is a link in the New York Times article.  But again, I think I am going too far down into a debate that we can't have here.  And I think you have agreed that there isn't scientific consensus on that full life-cycle carbon.  Is that fair?

MS. MURPHY:  Yes.  I would agree with that statement.  I think if you look again to the evidence we filed on the GHG impact of blue hydrogen, we did talk a little bit methanes and methane leaks upstream, and there is no one number that the scientific community can put their finger on, because it really does vary by jurisdiction.  So, yes, I agree there is no one value that represents upstream.

MR. ELSON:  Commissioner Moran, I am about to move to a different topic, RNG.  I can do that, or we can take a break now that it's 12:27.  I am in your hands.

MR. MORAN:  No, I think this is the perfect time to take a break.  We will adjourn until 1:15.

MR. ELSON:  Thank you.
--- Luncheon recess taken at 12:27 p.m.
--- On resuming at 1:18 p.m.

MR. MORAN:  We are ready to continue.  Mr. Elson, I think you are still on.

MR. ELSON:  Thank you.  I have some questions about renewable natural gas, or RNG, and these relate in part to the Guidehouse Pathways report, but probably more so also to the broader question aside from that Guidehouse report, about the ability of RNG to replace the fossil methane gas used in Ontario.

But I will start with a Guidehouse report.  And, Angela, can you turn up page 18 of our compendium.  It is a page from the Guidehouse report.  It is the blacklined version.  You will see here that Guidehouse made some changes to the report in relation to the renewable natural gas potential, and it changed that assumed potential from 240 to 224.  And that was just a typo, yes, Mr. Ringo?

MR. RINGO:  That is correct.

MR. ELSON:  But, in addition to that, you have inserted the word "technical," which was not originally in the report.  And that is because the 224 figure shows the theoretical potential from the TorchLight Bioresources report, not the feasible potential.  Right?

MR. RINGO:  That is right.

MR. ELSON:  Maybe we could turn to that page in the TorchLight Bioresources report.  It at PDF page 80.  And so, here, I believe we looked at this -- if we could turn down to figure 31 -- we looked at this with Mr. Poch.

My question is that you used the word "technical" potential, and the TorchLight Bioresources report uses the word "theoretical" potential.  Are you using those words synonymously or do you draw a distinction between "technical" and "theoretical"?

MR. RINGO:  I do not draw a distinction between them.

MR. ELSON:  Okay.  If we could turn back to page 18 of the compendium.  I have highlighted some wording here where it says:
"This RNG potential represents roughly 4 percent to 26 percent of Ontario's annual natural gas demand."

And I assume this should actually say, in line with the correction above:
"This technical or this theoretical RNG potential represents roughly 4 percent to 26 percent of Ontario's natural gas demand."

Is that fair to say, Mr. Ringo?

MR. RINGO:  I don't have that answer at my fingertips.  I don't know.

MR. ELSON:  Well, it just seems to be the case from reading the above paragraph where the TorchLight report is talking about a technical potential of 40 to 224 and then, in your next sentence, you are saying:  This RNG potential.  I don't see any way that it can be otherwise, but could you give that a thought for a minute.  I don't really want to have an undertaking on this point.  It seems like a bit of a waste of time.

MR. RINGO:  I see what you are saying and I read it that way, too, but you are asking me to confirm with 100 percent certainty.  I don't know.

MR. ELSON:  But that is your understanding from reading it.

MR. RINGO:  Yes

MR. ELSON:  And you don't recall there being a distinction that you made here.

MR. RINGO:  That's right.

MR. ELSON:  That is good enough for me.

Could we turn to PDF page 22.  I am afraid I did not highlight what I would like to refer to now.  It is the second paragraph, five lines down, and it starts with the words: "It was."  So it says:
"It was estimated that the theoretical annual RNG potential in Canada is 809 PJs.  However, this unconstrained estimate will not be reached commercially due to competing feedstock demands, logistical constraints, and economic viability.  The feasible RNG potential was estimated to be 155 PJs."

Now, again, this report that we are looking at, if we can scroll up to the stop, this is the TorchLight Bioresources report that you used as the basis of your RNG potential.  Correct?

MR. RINGO:  That's right.

MR. ELSON:  And do you agree  -

MS. ROSZELL:  Mr. Elson, it's Ms. Roszell from Guidehouse.  I think it is clear that, in this case, we are not talking about what would be achieved commercially.  We are talking about a transition to net zero, so there is going to be a lot of incentives that have to occur, either by the government or externally, in order to achieve it.  And we are suggesting that, in that future, there would be the technically achievable amount of RNG that would be in the system, not what was is commercially viable today.

MR. ELSON:  So you would agree that the theoretical potential will not be reached commercially due to competing feedstock demands, logistical constraints, and economic viability?

MS. ROSZELL:  No.  We are saying that there would be different conditions in the future than what is modelled in this TorchLight Bioresources study.

MR. ELSON:  I don't mind moving beyond what is stated here in this report but, as a baseline, do you agree with the conclusion in this TorchLight Bioresources report that the theoretical potential will not be reached commercially due to competing feedstock demands, logistical constraints, and economic viability?

MS. ROSZELL:  I don't think I can make an assessment of that, given that I don't have enough specific knowledge of the topic.  But I think, as Ms. Murphy mentioned earlier, there are already some projects under way that were noted in this report to be not within that feasible envelope that are already proceeding, and so I think we could envision that a number of others would follow that similar path.

MR. ELSON:  Mr. Ringo  -

MS. MURPHY:  It is Jennifer Murphy from Enbridge Gas.  I would like to add that I agree with Ms. Roszell.  We believe that this report was intended to do a scan of the RNG potential at the time that the report was undertaken.  And it could be true that that potential would need some help to be realized, but we believe, in a province and in a country that is trying to achieve net zero, that that feasible potential needs to increase to be closer and possibly achieve the theoretical or the technical potential and that, as the price of carbon goes up, as there are more requirements for low-carbon blending, for example, there is going to be more and more RNG potential that is unlocked that couldn't be envisioned by TorchLight Bioresources at the time.  Because those programs or those drivers that will change the RNG potential, you know, they didn't exist at the time.

So while I agree there are some challenges, I think, in achieving a net zero world, we believe those two numbers get closer together.

MR. ELSON:  With all due respect, Ms. Murphy, the whole point of an achievable potential study is to determine what that potential is, instead of riding on a belief that there is going to be change in the future.  And you don't have a study that says that the potential that is actually feasibly achievable is 224PJs or 171PJs, do you?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  This is the study that we relied upon for RNG potential.  We don't have our own study.  We haven't undertaken our own -- or had a consultant on our behalf undertake a different study than this, so it is hard to estimate what those numbers are.

This is, in our minds, I think, one of the best estimates that was available at the time we did the study.  And I can't be sure if anything has come out since but, at the time, we believed this to be the best available information.  As I spoke to with Mr. Poch, we did do a ring fence around Ontario so, even if we say that the 224 isn't achievable, that it is a lower number I will note as I did earlier, that there is great potential that we could be bringing in RNG from other locations.  So we think, you know, it is possible that Ontario could use more than 224 petajoules of RNG because we could be importing from other provinces.

MR. ELSON:  You said there was a great potential that we could be -- you didn't use the words "net importers," but that is what you meant.  I haven't seen anything on the record that analyzes the likelihood of that taking place.  Have I missed anything?

MS. MURPHY:  I don't think we have put anything on the record that talks to the potential, I think, in a numerical sense.  I recognize though that in our evidence, which would have been Exhibit 4, tab 2, schedule 7, which talks about the low-carbon energy in the gas supply commodity portfolio, at attachment 2, there is a study that was produced by another consultant who is not on the stand today who did an overview of the RNG market.  And that they did mention in that report that it is an interconnected pipeline network that serves North America, transporting natural gas and RNG, and it goes on from there, but talking about how the network can -- you can inject in one location, and then use that in a different location.  So it talks about there being the ability to move RNG across borders.

I am not as familiar with that study, but I don't think they have provided  a look at what Ontario could export but -- or import, but more the potential that is available there, currently, and in North America.  I would have --


MR. ELSON:  I mean, of course, you -- sorry, go ahead, finish.

MS. MURPHY:  I was just going to say, I would have to look for which page has a numerical value, there.  But in around page 21 is I where am referencing, that is talking about the RNG market in North America.

MR. ELSON:  Now, of course, you can move RNG across borders; no one is disputing that.  But that is very different from a study that says there is a great potential or there is a likelihood that we are going to be net importers.  And I just want to confirm, clearly, you don't have that evidence on the record.  Right?

MS. MURPHY:  I don't think at this point we can safely be net importers or exporters.  Currently, Ontario is exporting RNG.  But, in the future, we could potentially.  I mean, I just don't have a crystal ball, as I don't believe you would either.  Or maybe you do.  But I don't think that technology exists to predict the future.  So I don't know if we will be importers or exporters, but there is the potential we could be a net importer; that amount of RNG is there and available to whomever is buying it on the market.

MR. ELSON:  Can you undertake to provide on the record our current import/export balance for RNG for Ontario?

MR. STEVENS:  It is David Stevens speaking, Mr. Elson.  Is that information that would be available, Ms. Murphy?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  If I can just have a minute?  I may have it in my notes.

I am not quite sure.  But if you give me a couple of seconds, I will double-check.  And then, if not, I believe we could undertake to find out on a best-efforts basis.  But if I can be afforded 30 seconds?  So I am just not seeing it, if I do have it.  So I think we could take that away as a best efforts.  I believe that number is --


MR. MILLAR:  J2.5.
UNDERTAKING JT2.5:  TO PROVIDE FIGURES FOR THE CURRENT IMPORT/EXPORT BALANCE FOR RNG FOR ONTARIO.


MR. ELSON:  Thank you.  Ms. Murphy, I am sure you are familiar with the attempts that Enbridge has made to add RNG to its system, and one of them is the most recent voluntary RNG program.  If I recall correctly, one of the concerns Enbridge has with that program is that it didn't allow you to enter into long-term contracts.  Am I recalling that correctly?

MS. GIRIDHAR:  Malini Giridhar, Enbridge:  That is correct.  The program that currently exists does not allow Enbridge to go into a long-term contract.

MR. ELSON:  And one of the challenges with that is that new RNG is often developed by way of long-term contracts for, say 20 years, as a way to provide assurance for the developer that their capital costs will be covered by whatever customer is agreeing to purchase that.  Is that, give or take, correct, Ms. Giridhar?

MS. GIRIDHAR:  Yes, that is certainly the way the market appears to be developing.  We have not really seen very large merchant RNG producers that are investing capital for the sake of spot market sales.  And certainly, in terms of the jurisdictions that we would be competing with, both British Columbia and Quebec, they are offering longer term purchase agreements.

MR. ELSON:  What are the kind of purchase agreements that are being entered into?  Are we talking 50 years, are we talking 20 years?  What is your sense of that, Ms. Giridhar?

MS. GIRIDHAR:  My understanding is up to 20 years, at this time.

MR. ELSON:  Thank you.  I went a little bit off track, and I am going to try to get back on track here.  If we could turn to page 101?  We had been looking at the TorchLight Bioresources report.

In Environmental Defence interrogatory No. 35, we asked Guidehouse to file the RNG potential studies it was aware of.  And Guidehouse indicated the TorchLight Bioresources report.  It also indicated that this was another study that it was familiar with.  I think Enbridge may have pointed us to this, as well.  And that is just to situate us in the document.

Could we turn to page 184, please?  And scroll down to the bottom of the page.  There is another highlighted figure.  I guess to situate us, we should scroll back up to the top.  My apologies, Angela.  This is the section on potential biogas opportunity in Canada.  And if you scroll down to the highlighted figure at the bottom, this is showing 627 million cubic metres per year.  Do you see that there, Mr. Ringo?

MR. RINGO:  I do.

MR. ELSON:  And I think you would agree, subject to check, that that comes to about 23.4 PJs per year?

MR. RINGO:  I don't have the conversion in front of me but, subject to check, I will take your word for it.

MR. ELSON:  And can the Enbridge witnesses confirm that the annual throughput tends to be in the range of 25 billion or 26 billion cubic metres a year?  And so this RNG potential set out in the Canadian biogas study comes to about 2.5 percent of annual throughput?

MS. MURPHY:  I think, subject to check.  Sorry, it is Jennifer Murphy, from Enbridge Gas:  Subject to check, your math sounds about right.

MR. ELSON:  Thanks.  And if we could turn to page 194, this is an IESO document, "Pathways to Decarbonization."  This is appendix B.  This is a recent document, December 15, 2022.  If we could turn to PDF page 221, and scroll down to a highlighted portion?  It says:
"RNG is considered unlikely, because of the scarcity of RNG resources in Ontario, the potential RNG in the province s about 2.5 percent of the total amount of natural gas used."

Does Enbridge agree that the IESO is competent to develop a reasonable estimate of the RNG potential in Ontario?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  I am not sure that IESO undertook to do their own study or analysis of the RNG market in Ontario, and likely that may be outside of their wheelhouse.  I believe they would have used similar resources as to what we have used.  And I, you know, can't speak to reasons why they would have chosen one number versus another, but I believe they have also looked at the TorchLight Bioresources or the other studies that you are mentioning.  And they have used a different assumption in their study than what we used.

I think maybe we are a bit more on the gas side, we are a bit more optimistic on the RNG market and the fact that the feasible potential will move closer to being actually technically realized, and as an example that I shared with Mr. Poch earlier and agreed we have an undertaking where we had described, which was JT2.07, that, for example, even when you look at wood waste, the amount that was included in TorchLight's study was all in the technical or theoretical potential, but they said that is not -- they didn't feel that source was feasible.  But here is examples of projects that have come online since that study was done.

So as I said, I can't speak to why IESO has chosen the numbers that they did, but we stand behind that, we believe that between the fact that the feasible potential will grow over time, that also you can import RNG, so we believe that larger percentage would be achievable.

MR. ELSON:  I am going to get to the IESO's reasoning in a minute, but with respect to wood waste, what is the likelihood that wood-waste-based RNG is going do be cost-effective in the future?  What is your estimate of that?  Everyone else that I have seen says that it's not.  They say that if you were to use wood waste you would just burn it as wood, which is far more effective than converting it into RNG.  And there is also, you know, significant challenges in, you know, obtaining it from where you would get it in nature to where you would convert it to RNG.

So I am just curious, you know, if Enbridge is saying that this is the pathway, what is the likelihood that that is the pathway?  Is that -- are you 100 percent sure?  Are you 50 percent sure?  And what is the basis for that?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  So, I mean I don't -- as I said, I don't have a crystal ball.  So we can't say are we 100 percent sure wood waste will be the solution.  I think there is no silver bullet to solving climate change.  I think RNG is one tool in the province's toolbox that is available today and can start reducing GHG emissions right away.

And there is some promising innovation that's happening in that sector, including in wood waste.  And I think the interesting thing is that, as well, there is policy incentives, such as the Clean Fuel regulation, that provided another revenue stream, or in the case -- and I can ask Mr. Wood if he can jump in here to support.  But, you know, in the case of char technologies, multiple streams of revenue that make going after these types of RNG sources more economical or more feasible than even they were a couple of years ago.

So I am not going to put a percentage on it, but we believe it is a reasonable assumption that innovation will continue in this sector and that the amount of RNG that can be produced is just going to grow over time.

MR. ELSON:  How is that a reasonable assumption when the reports that you are basing it on are saying that it is not going to happen or at least they are saying it is not likely part of the potential.  Are you saying that members of your team are experts on RNG and have done their own analysis saying that, no, in fact it is likely that, for example, you will see a lot of these, you know, wood to RNG facilities in the future?

MS. MURPHY:  Again, Jennifer Murphy from Enbridge Gas.  We have RNG experts.  We have a great team of experts internally that are focussed on low-carbon solutions, and whether that is hydrogen or carbon capture or RNG, for example.  So I am not that person.  But as I understand from my colleagues that there is a good RNG potential in Ontario, and as well that the supply is not limited to what is in Ontario that we could be importing from other jurisdictions across North America.

MR. WOOD:  Enbridge Gas, Cody Wood.  I would also like to just extend an add-on, what Ms. Murphy has been saying, with respect to, I think there is a role for cross-industrial partnership, which is very exemplified by the evidence that Mr. Poch brought in with his compendium, the article where he spoke about ArcelorMittal Dofasco investing in this RNG wood-based project in Thorold itself.  So that in itself demonstrates that, one, there is innovation happening within the space and there's cross-industrial partnership to make innovation more likely.

So I think in the face of what is presented from studies at the time the studies are completed, back to what Ms. Murphy was saying, we don't have crystal balls.  The future is uncertain.  I like to have a little bit of skepticism with certainty when it is presented to me.  But I would also like to show that there is potential room for development of these more advanced biofuels, and that's very indicative of the investments that ArcelorMittal Dofasco has made in that space here to help themselves decarbonize on their path to net zero.

MR. ELSON:  Now, I am not going to say that something is impossible, and I'm not trying to make you to say that it's impossible, but you seem to be saying that it is most likely outcome, and I just want to confirm that you haven't filed anything on the record that says that the likely outcome is that wood waste is going to become a commercially viable source for RNG such that you could reach 171 PJs a year.

MS. ROSZELL:  Mr. Elson, Andrea Roszell from Guidehouse.  I am not going to able to respond to that specific question, but I do want to address the --


MR. ELSON:  Maybe if, Ms. Roszell, if you could speak after Enbridge has answered my question, because I don't want to have to repeat it again, and then you can add something, perhaps.

MS. WADE:  Cara-Lynn Wade.  Sorry, I will start, and then Ms. Murphy might have something to add.  I think I would just reframe one of the parts of your question, which was the most likely scenario, and so I think I noted in my opening remarks and we've noted several times throughout the testimony to date that this isn't a projection of what we believe to be the most likely scenario.  We haven't assigned a likelihood of occurrence to happen.  We've just modelled two different pathways.  As I also mentioned in my opening remarks, the Canadian energy regulator had a very different diversified pathway, which included unabated natural gas with more negative emissions or offsets.

So I will let Ms. Murphy jump in, potentially, on the second part of your statement, but I think it is important to note that this has not been put forward as the most likely.

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  I just wanted to also add, for example, the Canadian Climate Institute which Mr. Neme referred to in his evidence at the Canada report, they show the role of what they have called safe bets and the role of wild cards, and they are showing that by 2050 the role of second-generation renewable natural gas has a large potential to play.

Beyond that, Enbridge has not filed anything in our evidence on the potential of RNG beyond what you have seen:  The TorchLight Bioresources report, the undertakings, or IRs.

MR. ELSON:  Well, let me take us back to my script here and follow up on your comment, Ms. Murphy, relating to the IESO and how it came up with its figure.  If we could turn to page 226 of the compendium.  I decided to ask the IESO the same question, and here is what they came back with.

They say -- first of all, they relied on the same report as the Guidehouse study did, but instead of just focussing on the theoretical potential they inferred a feasible potential.  So this is what it says.  They say:
"TorchLight found that there is approximately 224 PJs a year of theoretical RNG potential in Ontario as listed in Appendix 1 of the report.  We then applied the weights for each feedstock as shown in figure 31 of the TorchLight report... link below... to infer the feasible potential in Ontario, and" --
I think it is supposed to say it is calculated to be approximately 26 PJs per year.

Do you see that there?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  Yes, I see that.

MR. ELSON:  And so what I gather is that they based their estimate on the same report, but instead of just sticking with the theoretical number, they've estimated a feasible potential.  That is what I understand from what is written here.

MS. MURPHY:  Enbridge Gas, Jennifer Murphy.  Yes, that appears that they did take a methodology to calculate, because the TorchLight report didn't include a feasible potential for specific for Ontario, that they took an approach at estimating that amount, and I guess they based that on, it seems like a, you know, sound way to get to that number.

However, again, I will just note that that was the feasible potential that was determined by TorchLight that was at the time the study was done, and it appears that IESO, I guess, is not quite as optimistic as Enbridge, but neither IESO nor Enbridge has a crystal ball and can tell you what the RNG feasible potential in the province will be in the future.

So I think you are trying to compare their number and our number and say that our number is wrong, and I don't know that two data points is enough to really determine what the correct feasible potential would be, especially looking out to 2050.  We just can't simply say that this is the number that it will be.

But Enbridge is optimistic that that feasible potential, over time, particularly with good policy support, that amount will increase and get closer to the theoretical, or technical, potential, plus we will be able to import from other jurisdictions.

MR. ELSON:  Now, Ms. Murphy, it isn't only two data points, what you say and what the IESO says.  I think it would be fair for me to respond to say that there is also the Canadian Biogas study we looked at earlier, which came to 23.4 PJs.  So that would be another data point in support of the RNG potential in the range of 2.5 percent.

Is that fair to say, or have I missed something there?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  I recognize that report from the Canadian Biogas Association also has another number.  I believe, in that study, they didn't include some of the feedstocks, for example, that were included in TorchLight's study.  So, again, even three data points, I am not sure is enough.  Maybe you can come up with another one.  I believe there is another study maybe from Alberta Innovates or there is another consultant that has done another study.  It is really hard to tell what that future potential will be, and they are looking at what it is when they do those studies.  They are looking at the feasible potential today.

So I think that, with the right policy support and continued innovation, as I have said a couple of times, those values will increase.  So even if TorchLight or the Canadian Biogas Association did that study again today, I believe they would find that there is more feasible potential than they did in the year that those study were done.

MR. ELSON:  Can we turn to page 321.  And, Mr. Ringo, this is projected RNG consumption in Ontario by scenario, by decade.  I believe these are the updates numbers.  And so we are showing here that, in 2030, under the diversified scenario, there would be 44.3 PJs.  And that would be, as we have just seen, more than the potential outlined in the Canada Biogas study and more than the potential in the IESO estimate already in 2030.

Am I understanding this table correctly?

MR. RINGO:  Decker Ringo.  Yes, that looks correct.

MR. ELSON:  Thank you.

MR. WOOD:  Mr. Elson, it's Mr. Wood from Enbridge.  Could I just add some context around the IESO report?

It is my understanding that the IESO Pathways to Decarbonization study looked at a high-demand electrification scenario and the requirement to get a grid for the electricity system to net zero by 2050.  It is my understanding, as well, that it does not get an economy of Ontario to net zero by 2050.

So in some of that context there, I think that some of the other electric supply options that the IESO may have been looking at or considering within their system, from an operability standpoint, they found an estimate of RNG that was sort of fit for purpose for what they needed to do within the context of their work.  However, looking at leveraging the gas system and decarbonizing the large problem that we have of fossil methane, as you have put it, RNG can play a role, and RNG can potentially play a large role within that.

And I think dismissing it this early in the game is a statement of certainty when there is a lot of uncertainty about how this will play out and how this will evolve over time.  Again, back to points made by Ms. Murphy and myself with regard to second-generation fuels, and I believe this is also discussed in the TorchLight report.   So grounding a future-based estimate, or a future-based potential, in what is known today, I think, leaves a lot on the table.

MR. ELSON:  Mr. Wood, it seems like you are saying, We found there was more potential because we had more need than the IESO, which to me seems like odd logic.  But I don't think that is true, either.  I mean, if we could turn to --

MS. ROSZELL:  Mr. Elson?

MR. ELSON:  Yes.

MS. ROSZELL:  Ms. Roszell.  Just in response to that, Guidehouse actually completes potential studies across both gas and the electric sector often, and those studies are revisited regularly.  And the reason they are revisited is because new technologies develop or the costs change, either from the consumer perspective or the technology perspective, and so we need to reconsider what the potential is.

That potential is then calculated not only from a technical perspective, but also from a feasible perspective.  The technical potential, or the theoretical, is what could actually be achieved if we removed all of the cost barriers, essentially, or we enabled that technology to compete in a way that it wouldn't commercially.  That is why we are using that potential in this instance, because we are saying that we don't know what the future looks like; we don't know what is going to be incented.  And so we feel it is more appropriate in this case, where we are considering potential changes to how you are incenting RNG, to use what that technical potential is, rather than what a feasible potential is today, because we believe that, in the future, that is going to be revisited.

MR. ELSON:  We will have to debate the appropriateness of that in submissions.  But, as I was saying, if we could turn -- and this will be my last point.

MS. MURPHY:  Mr. Elson, may I get one more point in?

MR. ELSON:  Yes.

MS. MURPHY:  I was just looking for something while we were talking and I just found it.

In looking at the Canadian Energy Regulator report that recently came out -- I don't believe it has been put on the record, but this report just came out recently called "Canada's Energy Future 2023."  And, in looking at that report, they have estimated, or they have put an assumption into their report, that RNG Canada-wide would be blended 10 to 15 percent.

So that is the assumption that they have made.  It is difficult for me to tell what sources they used and did they have some numbers or a study that is different than what we have used, but they have used this assumption that, in the net zero scenario, by 2050, 10 to 15 percent of natural gas content would be RNG.

MR. ELSON:  I am going to have to look that up.  Can you tell me what page, and then maybe I can return to it after the break.  I don't understand, 10 to 15 percent of what?

MS. MURPHY:  It is in appendix 2 of the report, and I am just looking at the page.  It is on page 126.  Thank you Angela; it is showing there on the --

MR. ELSON:  I don't think I should read it on the fly.  I will come back to it.

MS. MURPHY:  Okay.  I will just note the third row down, where it says:
"RNG feedstock supply constraints limit blending up to 10 to 15 percent by 2050."

MR. ELSON:  I don't understand what that means.  Do you?  I mean, that seems like it is talking about the hydrogen blend percentage, as opposed to --


MS. MURPHY:  Sorry to interrupt, Mr. Elson.  Did you want to finish what you were saying?

MR. ELSON:  Yes.  You are talking the third row down under the category -- you know, I will have to take a look at it.  I don't want to take up more time on the record here.

MS. MURPHY:  On that line, it does have a blend percentage for hydrogen and then a second line that says RNG.  And so it was an input assumption that they put into their model, that there would be a 10 to 15 percent -- that the amount of feedstock available would constrain the blending to 10 to 15 percent.

MR. ELSON:  Okay.  Can we turn to page 226.  I'm just following up on your comment, Mr. Wood, about whether the 2.5 percent number is fit for purpose.

It says further on in this correspondence from the IESO that Ontario's current total demand for natural gas is approximately 1,000 PJs per year, and the share of the electricity sector is 130 PJs per year, or 13 percent. So, in terms of fit for purpose, it would have been -- the 2.5 percent doesn't correspond to the need.  The need is much higher than 26 PJs, I think you would agree.

MR. WOOD:  Cody Wood from Enbridge.  I think the IESO is taking a different approach for how they decarbonize the natural gas generation facilities that they use.  I believe they reference the use of hydrogen-fired generation for decarbonization of natural gas facilities or gas-burning thermal facilities.  I think that is what their report says and I think that is where this sort of resource ends up within the context of their report.

MR. ELSON:  Well, they don't use any RNG.  Right?

MR. WOOD:  Well, they have ruled it out here, as you have said.

MR. ELSON:  Yes.  Okay.  Let's move on to hydrogen blending.  And if we could turn to page 228.  I am not -- I won't need to get into that yet; that is my next cite.

My understanding at the technical conference, and based on the evidence is that Enbridge does not have a position on the safe concentrations of blending of hydrogen into the gas system.  Ms. Wade, that was my recollection of the discussion at the technical conference.  Is that correct?

MS. WADE:  Sorry, Mr. Elson, can you please repeat that?

MR. ELSON:  That Enbridge does not have a position on the safe concentrations for hydrogen blending into the gas system.


MS. MARTIN:  Tracey Teed Martin:  I would say that Enbridge is committed to doing a system-wide blending engineering assessment to determine what levels are safe within our system.  We haven't performed the work, so it is difficult for us to kind of project on what a safe level would be, right now.  But our plan is over this IR period to perform that engineering assessment, to determine what if any modifications are required to our system to blend hydrogen at different levels, up to and including 100 percent.

MR. ELSON:  So your position right now when I asked you what is the safe concentration of hydrogen blending, we don't know yet.  We are studying it, we will find out in the future?

MS. MARTIN:  Sorry, I would say that up to five percent at this time is absolutely acceptable.  Having said that, you do need to perform, by code, an engineering assessment.  So even if we were blending at two percent, like we are in Markham, five percent, 10 percent, whatever percentage it is, it is considered a service fluid change in the Z662 code which requires us to perform an engineering assessment.

So I can't just go and blend, randomly.  I need to do my due diligence, and I need to perform that engineering assessment.

MR. ELSON:  And, "by code", you are talking about the pipeline itself, the certification for the pipeline itself?

MS. MARTIN:  Yes, yes.

MR. ELSON:  That is different from end-user equipment.  Right?

MS. MARTIN:  Yes, but the same family of Canadian Standards Association codes.

MR. ELSON:  And your pilot is two percent by volume, which amounts to 0.6 percent by energy content.  Right?

MS. MARTIN:  That is right.

MR. ELSON:  And the reason that it is two percent by volume, but 0.6 percent by energy content is because you need 3.1 cubic metres of hydrogen to provide the energy of one cubic metre of methane gas?

MS. MARTIN:  Yes, that is right.

MR. ELSON:  So, on the screen here, we have Environmental Defence Interrogatory No. 41.  And if you scroll down to the bottom, this is the Canadian Standards Association -- sorry, the Canadian standards organization statement on hydrogen blending.  If we turn down to the next page, we have bullet points here.  It says:
"At present, there are no accepted standards in Canada or the U.S. for fuel-burning products using mixes of natural gas and hydrogen for either residential or industrial applications."

Bullet No. 2:
"In the absence of accepted standards, CSA Group does not currently offer certification programs for products and appliances that burn a mixture of natural gas and hydrogen."

And then moving down to bullet No. 4:
CSA certification of a product is void when it is used outside the parameters of the applicable standards, which would include the use of fuels other than natural gas, such as a mixture of natural gas and hydrogen."

Has the CSA now developed a standard and a certification program for appliances that burn a mixture of natural gas and hydrogen?

MS. MARTIN:  Tracey Teed Martin:  This statement that was put on its website, I forget when it was -- October, last year -- it was removed from the website on April 18.  And the CSA acknowledged at that time that blends up to and including five percent were actually covered within test gas A, and that no new standard developments were therefore required, and that the certification of appliances remained intact.

I actually sit on the CSA Z21/83 technical committee, which is responsible for code developments of gas appliances, as well as accessories.  We met earlier this week actually, on Monday, to talk about hydrogen blending.  And, from those discussions, it looks very likely that we will be allowed to blend at higher levels than five percent without requiring new standards.  And this is largely based on the experience of Hawaii Gas.  So Hawaii Gas is a gas utility that has over 70,000 customers and has been blending up to 15 percent since the 1970s.

It is a smaller footprint, obviously, than ours but they do have a full distribution system, transmission, distribution, steel, polyethylene piping, you know, the whole kit and caboodle.  And they use the exact same appliances that we do, with the exact same codes and standards, and they have not seen any adverse impacts at all related to blending at 15 percent, nor have they seen any hydrogen-embrittlement issues in their extra high-pressure systems, as well.

So obviously the technical committee is looking at this.  There have been no decisions made yet, but we are looking at probably bumping the allowable percentage to 15 to 20 percent.

MR. ELSON:  So, at the moment, you cannot go above five percent without voiding the CSA certification on your customer's equipment.  Is that right?

MS. MARTIN:  Yes.  I would say, until these --


MR. ELSON:  Until a change is made?

MS. MARTIN:  Yes.  Yes.

MR. ELSON:  And is there a new standard that is going to be developed, and a new certification program?

MS. MARTIN:  No.  What I said was we don't believe up to, like -- I think the outcome is going to be between 15 to 20 percent, we are not going to require a new standard.  Once we get beyond that, yes, we have to develop new codes and standards.

But because of this experience that we have in Hawaii, they use the same appliances that we do here in Canada and in the U.S., they use the same certification standards -- everything is identical.  And so, you know, we are looking at that.  We are not going to void every appliance in Hawaii.  So, you know, we are taking a logical approach.  And we think that, with all the datapoints that we have, with Hawaii's experience, that we can and likely will increase the blending percentages that are allowed without new standard development.

MR. ELSON:  Now you are saying "we."  You mean the CSA?

MS. MARTIN:  Yes.  I mean the technical committee that I sit on.

MR. ELSON:  And so you think it is going to get up to 15 percent?  That is what you are telling us?

MS. MARTIN:  Fifteen, possibly 20.  I mean, it is still a work in progress.  It is a moving target.  It is a consensus-driven organization.  You know, there are manufacturers, there are regulators that sit on this committee, so it is hard to get everyone to agree.  But, you know, from the discussions that we had on Monday, that is where I think it is trending.

MR. ELSON:  The thing that I find concerning is that when Enbridge put out -- you know, started putting hydrogen into its system, the CSA was of the view that doing so made customer products -- you know, no longer be certified; their certification was void.  Can you comment on that? - because it seemed very concerning to me.

MS. MARTIN:  I know that they put out the statement, but they have since taken it down.  Actually, I don't want to speak for the Canadian Standards Association.

I would also say within the gas quality specification for natural gas, so TC Energy line gas, there is an allowable limit of four percent.  And as you can appreciate, like, natural gas is a naturally occurring product.  Right?  It is organic, in nature.  And there are sources all over the world, and our transmission is very interconnected.  We could have shale gas from one location, you know, gas from Alberta.

And so it is never perfectly the same, all the time.  There are trace elements of different things within natural gas, like propane, butane, et cetera, including hydrogen.  And, as I said, within the TC line specification, four percent is allowable.

MR. ELSON:  And so you are saying you can use, you know, when you first started blending a couple of years ago, the standard was that you couldn't blend any hydrogen.  Now that standard has changed, and you can blend up to five percent hydrogen, and you think it is going to be changed again, to raise the standard up to 15 percent hydrogen.  Is that right?

MS. MARTIN:  I wouldn't characterize it like that.  But I think I said this before, but blending at any level is considered a service fluid change, which -- but we are required to do an engineering assessment to assure ourselves that whatever blend levels we are blending at --


MR. ELSON:  Can I stop you for a second?  Are you talking about customer and equipment, or the pipeline?

MS. MARTIN:  Well, customer --


MR. ELSON:  Because I am talking about customer end-use equipment.

MS. MARTIN:  Right.  Okay.  So an engineering assessment consists of four elements.  I think it is in our evidence.  One element is end-use appliance equipment.  That is just one piece of the engineering assessment.  The engineering assessment is more encompassing than that.  It takes into account all of the components in your system.  There is a risk assessment.  Operational readiness.  There is a lot of elements that go into an engineering assessment.

MR. ELSON:  So I have another question that I was confused about from your testimony earlier today.  You seemed to say that all of the pipes in all of our homes are 100 percent hydrogen-ready.  Is that really what you said?  Because it appears to me to be different from the evidence in the interrogatory responses and at the technical conference.

MS. MARTIN:  That is what I said.  And actually, maybe at this time I might be able to correct something.  We don't have iron pipes in homes.  The literature that I have seen, because it is inches delivery water column, there is no risk with 100 percent hydrogen.

MR. ELSON:  I am sorry, I didn't understand that answer.  Can you repeat it again?

MS. MARTIN:  Well, at the pressures that are entering into the homes, the latest literature suggests that there no increased risk between natural gas and 100 percent hydrogen.

MR. ELSON:  And so are you saying on the record today that all pipes in homes are 100 percent hydrogen-ready and we don't need to change any or swap out the couplings or anything like that?

MS. MARTIN:  That is what the latest literature suggests, yes.

MR. ELSON:  I mean, there may be reports saying this, that, and the other thing, but is that Enbridge's position?  Is that what you are telling the Board today?

MS. MARTIN:  Yes, that is what I am saying.

MR. ELSON:  Okay.  And that is different from --


MS. MARTIN:  I am not saying that we would blend 100 percent hydrogen.  Like, don't get me wrong.  We still have to do the analysis on everything else.

MR. ELSON:  So you have done analysis on pipes inside homes, but it is the other parts of the system that you still need to do analysis?  Those are my two questions.  One is it seems like that is different from what you said in the interrogatory responses.  So let me start there.  In the interrogatory responses we asked you how much of your pipes are hydrogen-ready and you said, We don't know yet. So what has changed between now and then?

MS. MARTIN:  Well, we don't know yet.  We'd have to do the engineering assessment.  What I am saying is the latest research shows that the piping within homes, as long as it is to building code, should be able to accept 100 percent hydrogen.  That said, we still haven't performed the engineering assessment.  That still needs to be done.

And so I, you know, I could find something out later on as we do this engineering assessment that may change my opinion, but right now, based on the latest readings and literature, that is my position.

MR. ELSON:  Got it.  So maybe you are saying pipes in homes are probably 100 percent hydrogen-ready, but we are not sure yet and we need do more work.  Is that fair?

MS. MARTIN:  I think that is fair.  We do have to perform the engineering grid study, like, the system-wide blending engineering assessment.

MR. ELSON:  Well, I would have appreciated that before you put hydrogen -- well, you wouldn't put it in my house.  Anyway, for other reasons.

I will move to page 233, please.  This is a report from the California Public Utilities Commission.  It was completed in July of 2022.  It is the hydrogen blending impacts study.  Ms. Teed Martin, I am sure you are familiar with this.

MS. MARTIN:  Yes, I am.

MR. ELSON:  And if we could turn to 236.  One of the conclusions, the second paragraph here is:
"The results show that blends with higher hydrogen percentages leak faster compared to methane, although hydrogen does not leak preferentially through orifices."

Is that your understanding of the science as well?

MS. MARTIN:  Yes.  My understanding is the volumetric flow rate of an existing leak would be greater with blends.  However, the mask flow rate would be less, so the overall impact on emissions would decrease.

MR. ELSON:  So more gas flows through, but it is not just hydrogen coming out.  It is a mix of methane and hydrogen?

MS. MARTIN:  Yes.  But also like less molecules.

MR. ELSON:  Because you made the comment that really surprised me.  You seemed to say -- and I hope I am not mis-describing it -- that 100 percent methane tight is also 100 percent hydrogen tight, but I would be very surprised that you could make that statement with confidence before you completed your study.  Can you explain that?

MS. MARTIN:  Yeah, that is based on a study that I believe we took an undertaking and will provide you that report.  It is based on the operating pressures that we are under.  Like, so when -- that is only as it relates to polyethylene pipe, because --


MR. ELSON:  So that was --


MS. MARTIN:  -- we're operating at such low pressures that the difference in molecule size doesn't make a difference.

MR. ELSON:  So that was just the pipe, not the couplings and all the other pieces.

MS. MARTIN:  No, it was the whole system.  It has to do with the operating pressure.

MR. ELSON:  Well, if 100 percent methane tight means 100 percent hydrogen tight for the whole system, why do you need do a study?

MS. MARTIN:  No, it is not the whole system.  It's polyethylene --


MR. ELSON:  I thought that is what you just said.

MS. MARTIN:  No, I said for the polyethylene system, and --


MR. ELSON:  But, I mean, your compressor's not made of polyethylene --


MS. MARTIN:  -- it's not the [speaking over] tight.  There's other things that we need do.  We need to have, you know, operational readiness, you know, what happens when you have third-party damage, like, there's a lot of other things that go into an engineering assessment than just whether or not it is tight.

MR. ELSON:  So this is again an answer which is different from when, you know, we asked what percentage of your system is hydrogen-ready.  So what has changed since we asked you that interrogatory and you said, We have no idea, and now you are saying, All of our polyethylene system is safe.

MS. MARTIN:  Okay.  So first of all, I would say in this space things are evolving so rapidly.  There's reports that are coming out almost on a daily basis.  So between the time we filed the interrogatory, new information has become available.  That said, the only thing I am saying is that if our polyethylene pipe is not leaking with hydrogen, it is not going to leak -- sorry, not leaking with methane, it is not going to leak with hydrogen.  That is the only conclusion I am drawing.  I haven't said that it is 100 percent safe, that we can now blend 100 percent hydrogen into polyethylene.

That said, there is new information.  There was a study that just came out June 6th of this year, so less than a month ago, and it was from the Department of Energy in the U.S., and it concluded that hydrogen has negligible impact even at 100 percent -- at a concentration of 100 percent on medium-density polyethylene both vintage and modern.

So like I say, things are evolving rapidly.  There is more research coming out every day.  So anyway -- and that study informs my opinion here today.  That was new information for me.

MR. ELSON:  And I think the distinction is that it is 100 percent methane tight that -- you know, in certain pipes then it could be 100 percent hydrogen tight.  But if you have a leak, a leak of hydrogen may raise different issues --


MS. MARTIN:  Yes.

MR. ELSON:  -- in terms of safety.  Yes.  Okay.

So I would like to turn to page 237.  And this is what the California Commission concluded in their study.  They said:
"A single injection standard that applies system-wide would have to consider the most susceptible conditions observed throughout all infrastructure components."

Would you agree with that?

MS. MARTIN:  Yes, I would.  And that is actually -- to me, that is what an engineering assessment will cover.

MR. ELSON:  And it says:
"This system-wide blending injection scenario becomes concerning as hydrogen blending approaches 5 percent by volume.  As the percentage of hydrogen increases, end-use appliances may require modifications, vintage materials may experience increased susceptibility, and legacy components and procedures may be at risk of hydrogen effects."

Do you agree with that too?

MS. MARTIN:  No, I do not.  I think we just talked about end-use appliances and where that might end up.  I just mentioned the new study from the Department of Energy in the U.S. that said that medium-density polyethylene has no impacts up to 100 percent.  And then I also talked a little bit about the Hawaii experience, that they have been blending up to 15 percent since the '70s.

So I think there is a lot of information that has come to light outside after this publication of this report.  But I think one more thing I want to add, you have got to be cautious when applying experimental data or conclusions from one jurisdiction to another.  We really do -- every gas distribution network has kind of evolved in its own way over time; you know, different design standards, different construction practices, et cetera, et cetera, et cetera.  So you really do need to do your own due diligence.

And while all of these reports that we are talking about, you know, they are very promising, particularly the DOE one, I can't directly apply that.  I have to do my own due diligence.  Our engineering teams have to perform an engineering assessment to satisfy ourselves that we can do this safely and what, if any, modifications need to be done to introduce hydrogen at different blends, up to and including 100 percent.

MR. ELSON:  And 5 percent by volume, that amounts to about 1.5 percent by energy content.  Is that fair?

MS. MARTIN:  Yes.

MR. ELSON:  Thank you.  Now, the California commission, if you scroll down the page, they have a three-year study process.  As you said, there are studies coming out every day.  Enbridge is proposing to spend I think it is $15 million dollars studying this over the next three years.  Why not just wait until those studies are complete and use those to develop more targeted research specific to the Ontario gas system?  It seems to me that would be the best, or most cost-effective, use of ratepayer dollars.

MS. MARTIN:  As I have said before, there is nothing that gets us out of our obligation required by code to perform an engineering assessment to blend at any levels.  And regardless of what, like I said, experimental data comes out from other jurisdictions, we still have to do the work on our specific system.  Which, while we could leverage some of the research that is coming out, as you say, every day, it is still going to be unique in our system.

MR. ELSON:  I am not -- go ahead.  You can -- I didn't mean to interrupt you.

MS. MARTIN:  No, no.  And I believe it was $12 million that we are looking for over three years.

And I also would say that we are collaborating.  I think I made mention yesterday that we have got a joint industry partnership to look at end-use testing in the Canadian markets.  We are partnering with all of the gas utilities across the country, representing 95 percent of all gas customers in Canada, and we are testing, together, the most commonly used appliances to see how much we can push the limits in terms of blending percentages.  So that is one industry partnership we have.

We also are looking to -- sorry, we have partnered with NSERC and Dalhousie.  This is an NSERC-funded program, or research, that we are offering our time as well samples.  So we have taken samples from recent vintage replacement programs and provided them to Dalhousie to try to understand the impact on our vintage seal systems at varying percentages of hydrogen and pressures.

So we are trying to do this as efficiently and as effectively as possible, but again, we will need to do the work on our system.  We can't avoid that.  And our system is unique to anyone else's so, regardless of what information becomes available, we still have to do our due diligence.

MR. ELSON:  I would like to pursue this further, but I am not sure if this is the right panel or the capital panel.  Because, if Enbridge is proposing to do this research and development as a capitalized expense, I think that would come under the capital panel.

Ms. Teed Martin, are you on that panel, as well?

MS. MARTIN:  No, I'm not.

MR. STEVENS:  Mr. Elson, it is David Stevens speaking.  Is your question as to the nature of the study and what is included in it?  Or sort of the capitalization policy and what is appropriately treated as an operating cost versus a capital cost?

MR. ELSON:  I am wondering whether it is an appropriate and prudent expense.

MR. STEVENS:  Ms. Teed Martin can correct me if I am wrong, but I believe she is the most informed of the Enbridge witnesses to speak of the scope and intent and cost of these engineering assessments.

MS. MARTIN:  Yes, I can speak to the scope.  It is like I have stated earlier; we are going to look at every aspect of our system to understand what, if any, modifications need to be made to  safely introduce hydrogen, and at what levels, up to and including 100 percent.

Is your question whether it should be capital or O&M?  Because I believe we had an interrogatory on that which explained it.

MR. ELSON:  And I didn't even ask my question yet, so I'll do that not.

MS. MARTIN:  Oh, sorry.

MR. ELSON:  I'm just wondering whether I should ask it now or later.  And really, I am just putting it to you that -- we may argue about this, but that way I can have an idea of what your response would be, because it seems to me that putting what seems to me to be $15 million -- you know, I will talk to the capital panel about the specific amount -- putting a significant amount of money into research development on fundamental questions about hydrogen is not a good idea when, A, we don't know whether hydrogen is going to play a significant role in the future; and, B, there is so much work going on that we could wait for a couple of years and then do the studies that are specific to the Ontario gas system.

Can you comment on that?

MS. GIRIDHAR:  Malini Giridhar, Enbridge.  Mr. Elson, I think I would just like to take it to a higher level.

We have acknowledged that there are multiple paths to get to net zero, and the purpose of our study was to identify what is the common ground.  I think you used the term "common ground" when you started your cross-examination earlier.

One of the things that we can agree on, irrespective of how the future might unfold, I would say there is widespread consensus that low-carbon gases have a role to play, both RNG and hydrogen.  CER has just validated that; the Ontario government has its hydrogen strategy; the Canadian government has a hydrogen strategy.  So I fail to understand why you would think it is not prudent to examine how hydrogen, as a low-carbon gas, can play a role in the overall energy system when it has been blessed by so many levels of government and governmental agencies.

So that addresses the first part of your question.  I don't think we can bet on a singular approach.  I think we can agree that electrification is very important and has to be pursued.

I think all of our studies show that our electricity has to double, or more.  But to suggest that there is no role for low-carbon gases, particularly when we have system that can deliver large amounts of energy, store it safely, give it on demand, and be exempt from many of the weather influence that our above-ground electrical system is subject to, it is actually not prudent to suggest that hydrogen has no role to play.

MR. ELSON:  Well, let me ask you this question, Ms. Teed Martin.  I assume that your study parameters would be different if hydrogen is most likely to be used onsite at large industrial facilities, through onsite electrolysers, versus piped between hydrogen-generation facilities and large industrial customers in your biggest pipes, versus distributed throughout the province to all types of buildings.  That would be a different kind of assessment, because you are looking at different pipes.

Is that fair to say, Ms. Teed Martin?

MS. MARTIN:  I would say, at this point, it is not prudent to rule anything out, and so we should be doing everything we can to keep all options on the table.  And as I think I stated before, to blend any percentage of hydrogen, you require an engineering assessment.

MR. ELSON:  But now delaying a study for a couple of years, that isn't taking an option off the table.  It is just deferring an expenditure.  Wouldn't you agree with that?

You know what, you don't need to answer that question.  I am getting into argument.  I apologize.  Let me move into a different topic area.

I would like to ask some questions about government policy and its potential impact on the futures of the gas system; which I use in the plural because there are multiple different futures.  And if we can start by turning up the Canadian Net Zero Emissions Accountability Act.

Commissioner Moran, this is a new topic.  Do you have something in mind in terms of a break?  Because I could break now, or in 15 or 20 minutes.  I am flexible.

MR. MORAN:  Sorry, my apologies for the delay.  I had my screens reorganized so I would be able to see the speakers more easily than in thumbnails.

We are planning to have an afternoon break at 3:00.  So --

MR. ELSON:  Okay, so I will continue, yes.  So I think this would primarily be questions for the Enbridge witnesses.  And, just at a high level, I think you would agree that this piece of federal legislation sets a 2050 net zero target for the country?

MS. WADE:  Cara-Lynn Wade:  That is correct.

MR. ELSON:  It also requires setting of interim targets for 2030, 2035, 2040 and 2045?

MS. WADE:  Cara-Lynn Wade:  Yes, that is correct.

MR. ELSON:  If we could turn down to section 10F, which is at page 6 of this document?  And this is talking about what needs to be in an emissions reduction plan but I guess, as a precursor, I should confirm my understanding, which is that this piece of legislation requires emissions reductions plans to be developed and published by the Canadian government?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  Yes, that is our understanding.

MR. ELSON:  If we could turn down to 10F?  It says that:
"The plans must include projections of the annual greenhouse gas emission reductions resulting from those combined measures and strategies, including projections for each economic sector that is included in Canada's reports under the convention"

Do you see that there?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  Yes, we see that.

MR. ELSON:  So my understanding, your emissions plan, the federal government's emission plan, has to include projections based on sectors?

MS. MURPHY:  Yes.

MR. ELSON:  And if we could turn to page 306 of our compendium?  And if you scroll down to the highlighted portion, Canada has set its 2030 target as being a reduction of between 40 to 45 percent by 2030, from 2005 levels?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  Yes, we see that.

MR. ELSON:  And I will turn now to the emissions plan itself; the title page is at 316.  And then I am looking at the next page now, which is 317.  So what we are looking at here, you can see in the highlighted text, is Canada's 2030 trajectory and its projected sectoral contributions.

And, Ms. Murphy, I think we had a discussion about this in the last -- in the technical conference, that these are not targets, they are projected sectoral contributions.  Is that right?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  Yes, I recall that conversation.  And I believe we responded with undertaking JT1.23, where we pointed out that those are not targets, that they are projected -- as you have highlighted, projected sectoral contributions, or sort of that potential that each sector could play in achieving the 2030 target.

MR. ELSON:  And so that ties back to section 10F that we looked at earlier, where the plans need to include projections for each economic sector; that is what this is.  Right?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  Yes, I believe that is meeting that requirement that is laid out in the policy.

MR. ELSON:  Ms. Monforton, if you could scroll down a bit?  We can see in that -- sorry, back up to the figure.  We can see in the figure that "Buildings" is sort of the yellowy-brown colour.  If you scroll down to the next page, there are some highlighted figures which will tell us what the numbers are.  And so the projected sectoral decline for buildings from 2019 goes from 91 megatonnes to 53.  And that is a 41 percent projected decline.  Do I have my numbers right?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  I believe that it says on the screen, a 37 percent decline.  So your number is close.

MR. ELSON:  Now 37 percent is a reduction from 2005 levels.  I am just doing the simple math of 91 minus 53, divided by 91.  So the reduction from 2019 levels that would be projected.

MS. MURPHY:  Okay, yes, I would agree.  It appears Canada's emissions went up between 2005 and 2019.  So it is a slightly larger reduction than comparing the 2005.  However, I would like to note that that is on a Canada-wide basis, and it is not clear how that might apply, province by province.  I haven't seen any indication from the federal government on what amount they might expect.  Is that 37 or 41 percent across each province?  Or is there a different amount in their projection that comes from one province versus another, for example.

MR. ELSON:  Now I think in Ontario, if we are expected to pull our fair share, we would have a lot of difficulty squeezing more emissions out of electricity because our electricity sector is much more decarbonized than other provinces.  Would you agree with that?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas:  I think I would take a different approach.  And when you are saying Ontario's fair share, a lot of the emission reductions that have happened federally -- and I will note that, to my understanding, the federal emissions are about the same, and that is despite some economic growth.  So they were held constant in a time when they might have been expected to go up.  But they haven't come down.

But that ability to stay at a constant level, a lot of that was due to actions taken in Ontario, as you will be familiar with, the complete removal of coal-fired power generation for example.  So I am not sure what percent reduction the federal government might expect is Ontario's fair share, and would they suggest, despite the fact that we have taken I think the single largest action in the country to reduce emissions through removing coal, would they expect that our fair share is -- you know, in the building sector, is that percentage 40 percent?  Or would it be lesser, because we are well on our way to hitting our provincial targets?  It is not clear in this document how they might apply this number to each province.

MR. ELSON:  I think I made a mistake by using the words "fair share", because what I am trying to get at is whether you are predicting that the 41 percent decline across the country will equate to something more, or does equate to something more or less than the 41 percent decline.  To me, the default would be you would do it proportionally, most likely.  And I would have trouble seeing how you could get a 41 percent decline in buildings, if your largest province has significantly less than a 41 percent decline.

But do you have anything that you can say specific about it, other than you just don't know?

MS. MURPHY:  Jennifer Murphy from Enbridge Gas:  I haven't seen a target that is specific for the province.  So I am not aware of one.  I believe if one exists, I would have seen it.  So the province itself hasn't set a target reduction in buildings, and we haven't seen what the federal government thinks each province should contribute to this reduction.  So I am not aware of any other information other than what you are sharing, which is the federal reduction target.

MS. ROSZELL:  Ms. Roszell --


MR. ELSON:  Yes, go ahead?

MS. ROSZELL:  Ms. Roszell, with Guidehouse:  I just wanted to point out that the use of energy is very different in each province across Canada, both from a perspective of the electricity sector itself, but even within -- if you look at how heat is used in each of the provinces.  And I suspect that the government in developing this strategy has looked at the way that each of the provinces currently is using, you know, heat, which is the main load that we see in buildings, and has developed a target or would develop a target that is appropriate for each province.

So I don't think it would be fair to assess that the reduction would be the same across each province, and the strategy would be different depending on the type of mitigation options that are available in each of the provinces.

MR. ELSON:  Now, these aren't targets at all, right?  They are projections based on --


MS. ROSZELL:  Projections for reduction, yeah.  Even more, I think, support for the argument that I was making that the government likely is using the actual heating types that are used in each of the provinces as the basis for the reduction potential in each of those provinces.

MR. ELSON:  I will take those answers, and I'll -- I haven't heard from either of you an indication of why Ontario's decline could be far off 41 percent, seeing as it is the largest province and has a significant amount of fossil-fuel-based heating.  So I would like to move from there.  But, you know, one last chance.  Is there some reason why Ontario would be significantly far off that 41 percent figure?  I can't come up with one.

It seems to me that it may be even higher because we are not like Quebec, which has a lot of electrical heating, for instance, and we are the largest province.  I can't imagine it being that far off, but are there other factors that suggest that it would be, I don't know, 20 percent the projection in Ontario.

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  If you can just give me a moment, I will canvass my panel mates and we'll let you know if we have any other reasons to suspect it could be different.

[Witness panel confers.]

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  One thing I think I am going to call your attention to, and then I believe Ms. Wade will also jump in, the province of Ontario has, you know, set their 2030 target, and recently their -- I don't have it handy, but I believe within the last year they had put out their projection or an update on how they would be hitting that target.  It showed a large reduction coming, for example, from the steel sector, it shows that the role of DSM programs would have some reductions.

But the Government of Ontario itself did not include a large amount coming from the building sector.  It was really from the industrial, and there was maybe some other sectors that I am not recalling, but there is nothing been indicated by the Ontario government that the 2030 target would need to be hit through some massive reduction from the building sector.

MR. ELSON:  And I guess it is federal measures that are targeting the building sector, like the Greener Homes Grant and the Green Building Strategy.  Right?

MS. WADE:  Cara-Lynn Wade.  Yes, so I would just add that, in addition to what Ms. Murphy has stated, that we recognize as in the Powering Ontario's Growth Plan that the Ontario government is also looking at initiatives such as the Clean Heat Program, so hybrid heating to support reduction in buildings.

Our recently approved DSM plan aligns with the 2030 target that has been outlined by the Ontario government and the measures that they will be taking to achieve that.  And as you have noted, the delivery of the Federal Green Homes Program in Ontario will also contribute to that.

But I think, just to restate what Ms. Murphy said, at this point in time there is not a 2030 building emissions reductions target in Ontario.  They've stated their target and made clear that we are well on our way with the measures that Ms. Murphy has outlined.

MR. ELSON:  How likely is it -- or maybe I will ask an easier question.  Is there a material chance that Ontario would see between a 30 to 40 percent decline in emissions from the building sector by 2030 from 2019 levels?

MS. WADE:  No, we are not -- sorry, Cara-Lynn Wade.  We are not aware of anything that says that it needs to be reduced by that point --


MR. ELSON:  I am just asking -- sorry, I am just going to interrupt you.  Is there a material chance that Ontario would see between a 30 to 40 percent decline in emissions from the building sector by 2030 from 2019 levels?  Is that a zero percent chance, or is it something above that that would be material?

MS. WADE:  Again, I can't comment on what the percentage is.  But I think a very critical point in answering your question would be whether or not the electricity grid in Ontario is ready to take 30 to 40 percent emissions reduction by that point in time as well.  So the grid, as we have seen in section 1.10.2 of our evidence is showing constraints within the next decade, so electrification is very unlikely to be able to support that type of target.

That is why we are putting forward the safe bets that we have in our evidence to also move forward with low-carbon gases and continue to support the energy efficiency side of the government's goal, which, you know, will be delivered through a DSM program and through delivery of the Federal Green Homes Program.

MR. ELSON:  Sorry, Ms. Wade, I --


MS. WADE:  And also, I apologize, also the Hybrid Heating Clean Heating Home Program.

MR. ELSON:  I asked a specific question, whether there is a material chance.  Is your answer, no, there is not a material chance because there is no way that the electricity system could keep up?

MS. WADE:  Sorry, just one moment.

[Witness panel confers.]

MS. WADE:  Sorry, Cara-Lynn Wade.  I think we are not comfortable speculating whether or not by 2030 a 30 or 40 percent reduction in greenhouse gas emissions from buildings could be achieved in Ontario.

MR. ELSON:  I didn't ask you.  I am asking you whether there is a material chance that we would see a decline of 30 to 40 percent.  I think you're saying, I can't comment on that,' which is fine.  We don't know,' is fine.  But --


MS. WADE:  Yeah, I would just repeat, there is no policy at this point in time to achieve the 30 to 40 percent reduction, and I -- we are not in a position to speculate whether or not in the next decade we will be able to reach that specific target without a policy.

MR. ELSON:  Now, you have cited the Powering Ontario's Growth, Ontario's Plan for a Green Energy Future, as being predictive of, you know, a large role of gas in the future.  That document seems to me to be outlining significant increases in electricity generation in the coming years.  Isn't that fair to say?  Nuclear plants, new storage facilities.

MS. WADE:  Cara-Lynn Wade.  I will start and then there might be a couple panel members that would like to add to my comments.

Yes, I would agree that there is an outline for additional electricity capacity in the province, and I think that aligns very much with our stated approach of a diversified pathway, that even in a diversified pathway you could see the grid doubling in size.  And so I think the investments being made support the infrastructure that needs to be put in place to achieve the net zero future and the 2030 emission reduction goals.

MS. GIRIDHAR:  Mr. Elson, if I may, my read of the Powering Ontario's Growth, Ontario's Plan for a Green Energy Future, is that it is very much aligned with the safe-bets approach that we have taken.

In fact, I would suggest that all of our safe bets show up in this document, whether it is energy efficiency, whether it is hybrid heating, whether it is customer choice, whether it is industrial decarbonization through gas, and of course the coordination of gas and electricity planning.  These are -- these are exactly aligned with the things that we suggest are the outcomes of the pathways study that was conducted, and in fact was the basis for our rebasing application.

We should be looking at common ground and all the things that we know are safe bets, irrespective of how the transition unfolds.

MR. ELSON:  Well, I think we glean different things from that document, but it is not worth debating it on the record today.  I will turn to the policy on phasing out fossil fuel electricity generation by 2035.

In that regard, if we could turn to ED 9, which is exhibit -- yes, that's it.  Thank you.  I believe, later on in this document, it shows the design day demand from electricity power generation being 20 million cubic metres.  I think you'll have to scroll down the page.

Maybe it is best to confirm by way of undertaking, but my understanding is that this equates to, give or take, 10 percent of the design day demand on the Dawn-Parkway system.

Is that something that someone can speak to by looking at these numbers?  Or would you prefer to answer it by way of undertaking?  Or would you prefer if I walked you through the numbers now?

MS. WADE:  Cara-Lynn Wade.  I do believe we have that as an IR response or undertaking response, so I don't think that would be an issue for us to --


MR. STEVENS:  It is David Stevens for Enbridge, Mr. Elson.  Is the question whether the sum of column A and column B is roughly equivalent to 10 percent of the Dawn-Parkway system capacity?

MR. ELSON:  I think just B, because B is what is on the Dawn-Parkway system.  In ED 113, you show the Dawn-Parkway system as being 8,000 TJs per day; 20 million cubic metres roughly equates to 782 TJs, and so I came up with give or take 10 percent.

Is that something that you can confirm by way of undertaking so we don't need to do the math on the record?

MR. STEVENS:  I think that would be the simplest way to proceed.

MR. ELSON:  Thank you.

MR. MILLAR:  That is J2.6.
UNDERTAKING J2.6:  TO CONFIRM WITHER THE FIGURE FOR DESIGN DAY DEMAND FROM ELECTRICITY POWER GENERATION, AS SHOW IN IN ED 9, EQUATES TO ROUGHLY 10 PERCENT OF THE DESIGN DAY DEMAND ON THE DAWN-PARKWAY SYSTEM.


MR. ELSON:  And so my question, in light of the policy of fossil fuel electricity generation phase-out, is:  What is the likelihood that Enbridge will see -- and I will give a bit of flexibility -- a 5 to 10 percent decline in design day demand on the Dawn-Parkway system by approximately 2035, due to the phase-out of fossil fuel electricity generation?

MS. MURPHY:  It is Jennifer Murphy from Enbridge Gas.  I will take a stab at that and then, if any of my panel mates have any other information, they will also jump in.

There are two things I would like to talk to.  The first of which is, as we discussed at exhibit I.1.100-Staff-30, and I'm looking at the response that is in part D, we talked there about the clean electricity regulations and what is known today.  Because, you know, we don't have a draft regulation quite yet --


MR. ELSON:  Ms. Murphy, can I interrupt you?  Because I know you put a lot of considerations in this interrogatory response and I don't know if it is a good use of our time on the record to go through that again.

What I am asking for is the bottom line.  What do you think is the likelihood that Enbridge will see a 5 to 10 percent decline in design day demand on the Dawn-Parkway system?  I think we could debate the different factors underlying that consideration for a long time, but we have your answer in this interrogatory response, and what I am looking for is a bottom line.

What do you think the likelihood is?  It is zero?  Is material?  Is it significant?  Because that is an important question.

MS. MURPHY:  I would like to just finish by saying that, as we have stated here, the clean electricity regulation does allow flexibility in achieving the targets that you stated.  So it is possible that the entire gas fleet in Ontario stays on natural gas and moves to carbon capture, or they change over to hydrogen.  So there are options.

For example, in Canada's Energy Future report that I referred to earlier from Canada's energy regulator, of note in their modelling, they show electrical generation capacity for natural gas in 2021.  They show it as 8,731 megawatts and they show that increasing to a total of 31,261 megawatts by 2050.

And that is because they have -- and I will say that is Ontario-specific, because, although it is a Canadian report, the data appendices do provide some degree of provincial data.  So for Ontario specifically, they are showing that gas generation would increase by 2050, and that would be because they have assumed that natural gas with carbon capture is a solution that would be deployed for Ontario's gas plans.

So with respect to your question, I think it is not easy for us to tell what the changes in our peak demand would be.  If you were to take the CER study, I mean, we could even see that peak could go up with electricity generation becoming a critical part of achieving a net zero electrical grid.

MR. ELSON:  And we could have long debates about whether carbon capture and storage is feasible, whether it is cost effective, whether we are going to see so much RNG piped on the Dawn-Parkway system.  That wasn't my question.  I want to know the bottom line; you know, what is the likelihood that Enbridge will see a 5 to 10 percent decline in design day demand on the Dawn-Parkway system.

Is it zero?  Are you saying that the factors that you set out say that it is so unlikely that we can ignore it?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  I am simply suggesting that, since I last stated it, I still don't have a crystal ball, so I can't speak with any certainty on what the future looks like.  We know that the demand --


MR. ELSON:  I am not asking you to speak with any certainty, Ms. Murphy.  I am just asking what your estimate is of the likelihood.  And if you are saying, "We have no idea," you can say you have no idea and then I will move on.  But I think that is an important factor in relation to capital planning -- you know, the likelihood of these kinds of scenarios coming to be -- and I have to ask you folks, as the energy transition panel.  I am fine if you say, "We just don't know," but if you are saying there are a bunch of factors that suggest that we are going do be able to burn fossil fuels forever to power our generators and we think that that likelihood is zero, then I would like to know that.

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  I don't think we are saying the likelihood is zero, but we don't have any certainty with respect to which way the demand for electricity generators will go.  We can also point to the fact that Ontario has said it needs more natural gas generation, at least in the short term.  So we can't really prescribe a likelihood, a percentage chance, of it decreasing; or increasing, frankly.  It is a bit too early to understand which direction the province will take and what solution, ultimately, we take in phasing out unabated natural gas.

MS. GIRIDHAR:  Mr. Elson, it is Malini Giridhar here.  I think it is important to understand how much the province of Ontario and the IESO value the reliability and the operability, which I think is the term they use repeatedly in the Pathways to Decarbonization study, the preoccupation with the operability of the electrical grid and the extent to which they talk to the fact that there is no like-for-like replacement for the natural gas fleet that exists today.

So I just want to concur with Ms. Murphy.  I think what we think in terms of the future is neither here nor there.  We know that that future doesn't exist today.  Again, to reiterate, the province spends $1.5 billion per year in annual payments to the gas fleet to achieve 13 terawatt hours out of the 135 terawatts that are generated in the province.  The gas moratorium that the government asked the IESO to investigate, the IESO came back with an estimate of $26 billion of capital investment and incremental 1.9 billion per year in order to implement the moratorium of gas on in 2027; but they still advocated for retaining 8,000 megawatts of capacity and 5,000 specifically for the greater Toronto area.

This is from the people that planned the system, and they still say they don't know what the operability would look like that needs to be investigated.

You know, I think it is easy for those of us who can have a singular focus and are not operating an energy system to provide pronouncements, but we wouldn't feel comfortable doing that on behalf of the electricity sector.

MR. ELSON:  I will have to move on.  I will ask one last question before moving on to another topic, which will likely be after the break.

We have talked a lot about government policy, and I have been trying to drill down into the impact on the 2035 fossil fuel phase-out on the Canadian 2030 emissions reduction plan.  And taking a step back, we have government policy that can drive change and we can also have price signals that can drive change.  It seems to me the more important driver may in fact be price signals, because governments come and go and at the end of the day consumer behaviour based on costs can have a very equal if not more impact.

Is that a fair assessment, if we are looking at trying to see what the futures are so that we plan appropriately today?


MS. WADE:  Cara-Lynn Wade.  Sorry, just to confirm your question, Mr. Elson, are you saying that price signals will play a role in guiding customer behaviour in guiding customer behaviour in the energy transition?


MR. ELSON:  I am saying they are at least as relevant to the likely futures of the gas system as is government policy.  It is not necessarily something that the government is going to decide what we do and then we all do it; it is going to have a lot to do with the markets and price signals as well.  Is that fair to say?


MS. WADE:  It is fair to say that, yes, price signals will play a role, as well as we have stated quite a few times customer's desire for resiliency and reliability.

MR. ELSON:  Thank you.  I am going to move on to price signals after the break, if, Commissioner Moran, now would be a good time to break?


MR. MORAN:  Thank you Mr. Elson.  We will adjourn until 3:15.

MR. ELSON:  Thank you.
--- Recess taken at 3:01 p.m.
--- On resuming at 3:18 p.m.

MR. MORAN:  I think we are ready to continue, Mr. Elson.

MR. ELSON:  Thank you, yes.  Could we turn to page 238 of our compendium.  As it is getting pulled up, this is an analysis co-authored by energy consultant Ralph Torri and a reporter from the Toronto Star.  It's a partnership between Corporate Knights and the Toronto Star published in June of this year.

If we could go to page 251, it shows how much you can save by switching to a heat pump if you are living in Ontario from natural gas on an annual basis.

There is also an article about the effects of indoor air pollution from gas stoves that I won't pull up.  But I am just -- two questions for Enbridge.

One is if you agree that there have been a significant number of articles in recent times that address the pros and cons of gas equipment in a way that is new.  I haven't seen these kinds of things, you know, five or ten years ago.  And also whether you have someone who monitors the media for these kinds of articles relating to the pros and cons of gas equipment versus electric equipment.  Is that something you can comment on?

MS. GIRIDHAR:  Malini Giridhar, Enbridge.  Sorry, I got the second question, which is, do we have somebody monitor for these articles, and the answer is, yes, we do monitor for articles about the gas sector, about Enbridge, and of course the product that we deliver.

MR. ELSON:  Would you be able to undertake to file the media articles that that staff person has collected relating to the pros and cons of gas equipment since, let's say, 2020?

MS. GIRIDHAR:  I am not sure that I could do that --


MR. ELSON:  Best efforts would be fine.

MS. GIRIDHAR:  Yes, we could try best efforts.  You would just like the names -- the titles of the articles, I presume, not the actual --


MR. ELSON:  I mean, the actual articles if you can.  We are just trying to assess -- it seems to us that there is a shift occurring in media about, for example, indoor air pollution gas stoves, the savings from electrification, and whether our impressions match up with what your internal team is seeing.

MR. STEVENS:  It is David Stevens, Mr. Elson, for Enbridge.  So to be clear, you are asking for the articles which have been collected or flagged --


MR. ELSON:  Yes.

MR. STEVENS:  -- by the media monitoring person or group at Enbridge Gas since 2020 that relate to the pros and cons of natural gas service?  Do I have that right?

MR. ELSON:  Natural gas versus electrical equipment, yes.

MR. STEVENS:  Natural gas versus -- and you are interested in for -- specifically in relation to equipment?

MR. ELSON:  Well, I mean, whatever -- I don't need to be too specific and require too much work on their end.  So more in relation to the pros and cons of gas service or gas equipment.  If they collect with a different set of criteria I am fine for them to provide that different set of materials, but you get the idea of what we would be looking for, and a best-efforts basis would we fine.

MR. STEVENS:  And just for my understanding, Mr. Elson, are you asking for all the articles or are you just asking for a list?  We don't know, for example, on what basis things are collected, whether they have limitations on sharing, for example, anything -- as we know, anything that gets produced in this case goes to the world.  We don't want to immediately put ourselves offside.  So is it just a list you are looking for or is it something more than --


MR. ELSON:  Articles, please, and if there is a reason to file it confidentially then of course you can file it confidentially.

MR. STEVENS:  No, I hesitate to promise that upfront, Mr. Elson.  That's going to be a huge undertaking if the full categories of things that have to be filed confidentially, then we have to deal with it.  Would a list be sufficient?

MR. ELSON:  Well, no, because then we don't have an idea of what they are.  I am fine with best efforts, Mr. Stevens.  I don't see you on my screen, by the way.  You are on my next screen.  Okay.  Now I have got you now.  But it is not -- it is -- best efforts is fine.  If you come back and say, Our media person doesn't store the articles themselves and so it would be onerous, then I will take that that as the answer.  It is not a big question for now.  I would just like the undertaking -- yes, Mr. Moran?

MR. MORAN:  Mr. Elson, just before we wrap up on this undertaking request, could you just help the Panel understand where this undertaking will take us?

MR. ELSON:  Because we are trying to confirm, you know, our understanding that there is a shift in what consumers are seeing in the media that is more pro-electrification, I guess you could say, in trying to say, is that going to have an impact on customer choices down the road.  I can say anecdotally I have seen more of these things, but it is different to have Enbridge's media person provide what they have seen in the last, you know, three or so years.

MR. STEVENS:  I suppose that might be true, Mr. Elson.  I do worry that, depending how these articles are collected, it may not present a full view of what the average person living in Mississauga would see or wouldn't see --


MR. ELSON:  I wouldn't disagree with you, Mr. Stevens, and this isn't sufficiently material to use up my remaining time, so I will drop the request and move on.

If we turn to page 276.  This is analysis prepared for Enbridge by Guidehouse on the cost-effectiveness of heat pumps.  If we could turn to page 283.  I provided this document to Enbridge a couple of days ago, along with a number of questions, and I think this is going to have to turn into an undertaking, based on my discussions with Mr. Stevens over the break.

But just to level set, what this document shows is that all electric cold-climate heat pumps have lower annual heating costs than a gas furnace.  Right?

MS. ROSZELL:  Ms. Roszell with Guidehouse.  We can confirm that via undertaking, but my understanding is that that is only the case in the most moderate climate in Ontario, which is in Windsor, and the other three climate zones which we examined, the hybrid heating was the lowest-cost option.

MR. ELSON:  Did you do this analysis, Ms. Roszell?  I thought it would be Enbridge witnesses responding to this because it was a separate -- well, let me ask.  We asked a number of questions of Enbridge.  Who was charged with looking into that?  Was that the Guidehouse witnesses or Enbridge?

MS. ROSZELL:  So my role at Guidehouse is overseeing the Canadian team.  I didn't specifically lead this scope of work, but in that role I do have some oversight for it, so I don't have the specific answers, and I think we are happy to take them through undertaking, but I did have visibility of the study.

MR. ELSON:  Got it.  Okay.  So -- and Mr. Stevens and I were have a discussion about that, because I was concerned about getting responses and not being able to ask follow-up questions.  I believe you would have received the questions that we sent a couple days ago.

Are those questions that you can answer by way of undertaking by the end of the day on Monday?

MS. ROSZELL:  And just to clarify, Mr. Elson, those -- I can pass it to you if you want to respond.  I was just going to clarify --


MR. STEVENS:  Please, Ms. Roszell, finish your answer.

MS. ROSZELL:  I just was wondering, they didn't appear to be questions, they appeared to be statements.  Are we just confirming the statements?  Is that --


MR. ELSON:  Correct.  Yes.

MR. STEVENS:  I will say, Mr. Elson, that, you know, once the panel began I haven't been talking to them, so it wasn't clear to me who amongst the panel might be answering questions or who wouldn't be -- or who might not be answering questions.

I had understood it would be Enbridge folks answering the questions about this, given that it was a different group of Enbridge and a different group of Guidehouse who prepared the reports, but with what we have heard from Ms. Roszell, I guess I will start by asking her whether the five or six statement questions -- statements or questions that you passed on to us could be answered as quickly as Monday.

MS. ROSZELL:  Yes, we can take care of that.

MR. STEVENS:  It sounds like we should be able to provide you with answers to these questions in writing by the end of the day on Monday, Mr. Elson.

MR. ELSON:  Thank you.  So those would be the questions that were communicated to Enbridge by e-mail.

MS. WADE:  Sorry, Cara-Lynn Wade:  I just want to highlight, I am not sure what if any of that information needs to come from the Enbridge Gas side.  I don't want to speak for the individuals that did lead this study, and so I just -- I myself can't commit to Monday, if there are pieces of information there that do need to come from the Enbridge Gas side.

MR. ELSON:  Perhaps it would be Ms. Wade, but I am fine if we get a partial response on just what Guidehouse can answer on Monday, and anything else to follow, afterwards.

MR. STEVENS:  Thank you.

MR. MILLAR:  Sorry, is this a new undertaking?

MR. ELSON:  It is an undertaking that we need a number for, yes.

MR. MILLAR:  Okay.  So it is J2.7.
UNDERTAKING J2.7:  (A) TO RESPOND TO questions in EXHIBIT K2.4; (B) TO CONFIRM GUIDEHOUSE APPLIED TAXES TO THE ELECTRICITY COSTS, BUT NOT THE GAS COSTS, EVEN THOUGH THEY ARE BOTH TAXED.


And Mr. Elson, these are questions you had provided separately?  Did I hear that correctly?

MR. ELSON:  Yes.

MR. MILLAR:  Okay.

MR. ELSON:  They asked whether the cost comparison or confirmation that the cost comparison does not account for the monthly customer charge, that it is based on 2023 only, and so doesn't account for the carbon price increasing, and these other questions that are up on the screen.  Why don't we mark what is on the screen as an exhibit?

MR. MILLAR:  The exhibit is K2.4.  And could you just identify what that is, Mr. Elson?

MR. ELSON:  This is an e-mail from myself to Mr. Stevens.  And Angela, if you can scroll up, I can refer to the date -- on July 12, 2023.

MR. MILLAR:  Thank you.
EXHIBIT K2.4:  E-MAIL DATED JULY 12, 2023, MR. ELSON TO MR. STEVENS.


MR. ELSON:  Could I add to those questions, also to confirm that Guidehouse applied taxes to the electricity costs, but not the gas costs, even though they are both taxed?

MR. STEVENS:  So applied taxes to the electricity cost, but not...?

MR. ELSON:  Not the gas costs.

MR. STEVENS:  We will see what information we can find, and we will add that as a No. 6 request.

MR. ELSON:  Thank you.  I appreciate that.  Thank you, panel and Mr. Stevens.  I had some additional follow-up questions, but I will leave that for now and we will get the interrogatory response or the undertaking response.

And that actually means that I can move on to a discussion of the Guidehouse study itself.  And if we could start by turning to the acknowledgment of expert's duty?  That is at Exhibit 1, tab 1, schedule 7, page 1.  And page 2 is -- I mean, they are all the same text, but I believe page 2 is Mr. Ringo's acknowledgement of expert duty.  And I just want to refer to the third paragraph.  And it says:
"I acknowledge that it is my duty to provide evidence in relation to this proceeding, as follows:  to provide opinion evidence that is related only to matters that are within my area of expertise."

Do you see that there, Mr. Ringo and Ms. Roszell?  And do you understand what your duties are in that regard?

MR. RINGO:  This is Decker Ringo:  Yes.

MS. ROSZELL:  Ms. Roszell:  I understand as well.

MR. ELSON:  We heard earlier yesterday that you are not experts on the best or likeliest path to net zero.  You are not being provided or were not receiving expert opinions on the best or likeliest path to net zero.  Is that correct?

MR. RINGO:  This is Decker from Guidehouse:  Yes.

MR. ELSON:  Your model is a scenario comparison tool.  Right?

MR. RINGO:  Yes.

MR. ELSON:  It doesn't for example determine the optimal amount of fuel switching from gas furnaces to cold-climate heat pumps.

MR. RINGO:  That is correct.  That amount of switching is specified in the definition of the scenarios.

MR. ELSON:  Thank you, Mr. Ringo.  That is helpful.  And it doesn't show us whether a pathway that involves increasing investment in pipelines is cheaper overall than a pathway involving more electricity instead, because it just compares two defined scenarios as opposed to all available potential pathways.  Is that fair to say?

MR. RINGO:  I am not sure I understand the question.  I think you are saying does it do a cost analysis of two scenarios?  It does --


MR. ELSON:  Yes.  Well, that is what it does.  It says the model compares two defined scenarios.  Right?

MR. RINGO:  That is right.

MR. ELSON:  What it doesn't do is say that the cheapest pathway overall is going to be one with increasing investment in pipelines versus a pathway involving more electricity.  It is just comparing two defined scenarios, not --


MR. RINGO:  Not the entire universe of potential pathways.  That is right.

MR. ELSON:  So if we could turn to Exhibit K1.4, page 2, and that is the Enbridge feedback on the electrification panel.  If you could scroll down, there is a highlighted portion on page 2.  It is not highlighted on your version.  That is fine.

So this is saying here, and I will read out.  It says, "The findings of the P2NZ".  That is your study, right, the P2NZ?

MR. RINGO:  Pathways to Net Zero.  Yes.

MR. ELSON:  "The findings of the Pathway to Net Zero
study demonstrate that a diversified scenario achieves net zero with greater affordability."

Now, this paragraph seems to be saying that a pathway that relies on low-carbon gases is cheaper than one that relies on more electricity.  But your report doesn't actually show that, does it?

MR. RINGO:  We were looking at the cost tables earlier, and it showed that the diversified pathway, looking at total costs from 2020 to 2050, total costs are lower than the electrification pathway that we studied.

MR. ELSON:  But that is entirely dependent on your scenario definitions.  You found one diversified scenario
-- and I will put quotes around diversified -- you find one gas-focussed scenario is more cost effective than one electrical-focussed scenario.

But that is very much a function of your scenario definitions.  And you can't say that all -- or that the most affordable scenario is necessarily going to be a gas-focussed scenario?

MS. ROSZELL:  Ms. Roszell:  So first, I will confirm the quotes around the diversified, because I think in our diversified scenario, you will find that there is actually quite a significant amount of electrification, as well as diversification or use of low-carbon gases.

And that is consistent with what we find in a number of these scenario analyses around North America and Europe, that in a scenario where we use the gas system in some way, it leads to a more resilient, reliable and affordable pathway for jurisdictions where there is an existing gas network.

MR. ELSON:  To me, the words on this screen if interpreted in the way they seem to be intended is stepping over the line of comparing two scenarios into providing an opinion on the cheapest path to net zero.  It seems to be saying, and you seem to be saying now that the cheapest path to net zero is one that involves a whole lot of zero-carbon gases as opposed to one that relies more on electrification.  But your study doesn't actually do that, does it?  It just compares two scenarios.

MS. ROSZELL:  Mr. Roszell:  That is correct.  It only does compare two scenarios, and I think you are correct, that there probably is a scenario that could be even cheaper than either of the two that we analyzed.  And it is possible that that is one of scenarios that comes out of this MOE Pathway study, where they are looking at, I think, five scenarios, rather than two.  It is of course not possible to find that optimized scenario at this point in time, given the number of unknowns.

MR. ELSON:  Can we turn to page 5 of this?

MS. WADE:  Sorry, Mr. Elson, just before we move on -- Cara-Lynne Wade:  I think if you scroll up, it is clear that we did model two scenarios.  I would also just note as discussed in the technical conference, in consultation with the electrification and energy transition panel, we made it very clear what the scope of the Pathways to Net Zero study was and what it included.  So I am not sure if your line of questioning is just trying to get at, if we are trying to state in a misleading way that this absolutely notes that every single scenario would lead to the outcomes that were found in this one.  I don't think that is a fair assertion.  I think we made it very clear what the scope of our Pathways to Net Zero study included, and what it did not include.

MR. ELSON:  What do you think the conclusion is, Ms. Wade?  Do you think the conclusion of this study that a pathway that relies quite heavily on low-carbon fuels more cost-effective than one that relies quite heavily on electrification?

MS. WADE:  Cara-Lynn Wade.  No, that is not what we said.  I think we have stated very clearly that what we think this study shows is that there is an opportunity for the gas system to play a role in the province meeting its targets and achieving a net zero future.

I think we've noted several times that this is not the only diversified pathway that could get Ontario to that future.  It could also include a gas system that has unabated natural gas with more negative emissions, as I've noted in the Canadian Energy Regulator Analysis.

And so, no, I would not agree with that is what I am saying.

MR. ELSON:  Or it could be a pathway with the large majority of residential customers leaving the gas system for all-electric heating.

I will move on to PDF page 5, please.  And fourth paragraph down, sixth line down, it says:
"The P2NZ analysis shows that substantial adoption of residential heating systems -- sorry, residential hybrid eating systems can save Ontario at least 9 billion dollars compared to alternate scenarios" -- plural -- "while achieving climate goals."

This statement doesn't seem entirely true either, because Guidehouse only ran a sensitivity for hybrid heating against the so-called diversification scenario.  Right?

MR. RINGO:  This is Decker from Guidehouse.  I can confirm that we only ran the hybrid heating sensitivity against the diversified scenario.

MR. ELSON:  Can we turn to PDF page 9, please --

MR. WOOD:  Sorry, Mr. Elson.  It is Cody Wood.  I just want to acknowledge that when looking at the hybrid heating scenario and looking at the significant amount of space heating electrification that that does entail on an annual basis, it leads us to the conclusion that the hybrid heating scenario really falls in between both a -- the diversified scenario as it's defined in the Pathways study and the electrification scenarios as defined in the study.

So we compared the results against both the diversified scenario and the electrification scenario.  If I recall correctly, there is impacts to both the electric peak and the diversified gas peak, if I recall correctly, but it ties everything together.  So you see this trend of further integration of energy systems in a behind-the-meter situation, which resulted in, as was noted there, a less costly pathway than those two pathways that were examined.

So I think that it is fair to say that, you know, further integration or looking at hybrid heating where there is a massive amount of electrification does lead to a lower-cost scenario but also demonstrates the resiliency provided by the gas system in the context of providing backup space heating in the hybrid heating scenario.

MR. ELSON:  Mr. Wood, I think you are -- well, let me ask Mr. Ringo, because you are the person who has committed to keeping your opinion evidence within your expertise.  You are not providing expert opinions on the best or more likeliest path, and so you are not providing an expert opinion saying that the cheapest path necessarily involves hybrid heating, correct?

MR. RINGO:  Based on the analysis that we did, so did we compare the hybrid heating path to thousands of other pathways to determine it's the cheapest, no.  Of the pathways that we studied in the course of the P2NZ study, that was the least costly pathway.

In other studies that we've conducted for, I think of New York as an example, the hybrid heating sensitivity results, so a cheaper alternative compared to other scenarios.  So that, you know, is a trend that we have seen.

MR. ELSON:  Can we turn to page 9.  It is up on the screen now.  Sixth line down.  It says again in what seems to me to be quite an unqualified way:
"The P2NZ analysis also demonstrated that a diversified pathway combining low- and zero-carbon fuels with electrification is less costly than complete electrification and less disruptive by avoiding the need for extensive retrofits in existing buildings."

But again, I don't think your study shows necessarily that scenarios involving low-carbon and zero-carbon fuels are going to be cheaper than electrification.  Is that fair to say, Mr. Ringo?

MR. RINGO:  I mean, I can only point to what we concluded in the study, which is that the diversified scenario involving low-carbon fuels such as RNG and hydrogen, we estimated it would cost less than a scenario with a higher degree of electrification.  We didn't study a scenario with complete electrification and complete elimination of the gas system.

MR. ELSON:  Your [audio dropout] model one that involves electric thermal storage, correct?

MS. WADE:  Cara-Lynn Wade -- sorry, Mr. Ringo.

MR. RINGO:  I was confirming, saying that is correct.

MR. ELSON:  And you didn't model one that involved any kind of demand reduction from the peak to off-peak times?

MR. RINGO:  As noted in technical conference, our load shifts for transportation were selected to include demand-reducing measures.  We didn't model that as an explicit technology, but those were built into some of the assumptions that we used in the study.

MR. ELSON:  And can we turn to --

MS. WADE:  Mr. Elson, sorry, just before we move on, just, I want to make sure that where I think you're going is that what we are trying to portray is that the pathway to net zero says absolutely this is the way, the best way.  And I think I just want to reiterate --

MR. ELSON:  I am not, Ms. Wade.

MS. WADE:  There are hundreds, if not thousands, of scenarios that you could model, and I just want to reiterate that every single scenario definition would have specific inputs and assumptions.  So we have not presented this as the scenario that has modelled all possible outcomes.

MR. ELSON:  When I read a lot of the statements, it seems like what Enbridge is saying is that the P2NZ report shows that a high gas pathway is going to be cheaper and better than a high electrification pathway, but I think you've acknowledged that it doesn't actually say that, because it is not looking at, for example, an optimized electrification scenario.  Is that fair?

MS. WADE:  I would say that the P2NZ study that compares the diversified scenario and the electrification scenario as we have defined them shows a more cost-effective, resilient, reliable option that provides consumer choice.  I would also note that there are, as you've mentioned, many other options that we could be modelling, but most of the studies that we have seen, and as Guidehouse has noted, a lot of the diversified scenarios are showing that this provides the consumer choice, the economic competitiveness, the resiliency and, in most cases, the cost-effectiveness by a diversified pathway.

MR. ELSON:  If we could turn to page 305 of our compendium, please.  This figure shows the emissions reductions by sector and decade, and subject to check, for the building sector, it is showing a decline of 12 per cent in the diversified scenario and 14 per cent in the electrification scenario.

And I take it, Mr. Ringo, you didn't model a 41 per cent decline in buildings that would be in line with or maybe based on the 2030 federal emissions reduction plan, because that wasn't part of the scenario definition that you were provided with.  Is that fair to say?

MR. RINGO:  It is not necessarily the scenario definition we were provided with.  That target was not released at the time that we worked with Enbridge to define these scenarios.

MR. ELSON:  That is fair.  So that wouldn't have been part of your definition at the time.

MR. RINGO:  That is right.

MR. ELSON:  And there was a comment earlier about not including negative emissions in your study.  Your study does include negative emissions, right?

MR. RINGO:  You see the biomass with CCS, if you look in your table under Section B, there's -- I think that is commonly called BEX.  At least that is how the Canada Energy Regulator Report referred to it.  There is -- that is some negative emissions.  But we did not model the direct air capture and we did not model reforestation or natural methods of carbon sequestration.

MR. ELSON:  But you also didn't model all of Ontario's greenhouse gas emissions, such as the ones from agriculture.  So you are not modelling how, for example, agriculture is going to be solved.

MR. RINGO:  Our analysis focussed on the energy-consuming sectors of the economy listed here:  buildings, transportation, industry, and power gen.

MR. ELSON:  If we could turn now to PDF page 15.  I am looking now at the blacklined version of your report.  And we have -- sorry, if we could turn to page 16.  We have $41 billion being the differential being the diversified and the electrification scenarios, Mr. Ringo.

MR. RINGO:  I am sorry, was that a question?


MR. ELSON:  I'm sorry.

MR. RINGO:  I see it on the screen, yes.

MR. ELSON:  But your original conclusions were 181 billion and so the differential between your initial estimate and what you currently have on the record is 140 billion-dollars worth of changes to your model.

MR. RINGO:  Yes.

MR. ELSON:  The $41 billion, how does that match up with the $50 billion that we just saw in the report provided to the Ontario government?


MR. RINGO:  I would defer to Enbridge on this one.  I did not draft that report.

MS. WADE:  Cara-Lynn Wade.  The 50 billion is the addition of the 41 billion you see here combined with the 9 million dollar savings we were just discussing related to the hybrid heating scenario.

MR. ELSON:  Mr. Ringo, do you think it is accurate to add the $9 billion that hybrid heating changed in the diversification scenario -- let me leave that.  That is fine.

MR. RINGO:  Yes, I do, to answer your question.

MR. ELSON:  I am going to turn on to hydrogen and blue hydrogen.  Now, you assumed that blue hydrogen would be generated with steam methane or reforming SMR, not autothermal reforming; right?


MR. RINGO:  Yes.

MR. ELSON:  Why was that?


MR. RINGO:  That's the predominant technology in use today.

MR. ELSON:  I think you said that ATR, autothermal reforming is a less mature technology and it is more costly?


MR. RINGO:  I think the report says that, yes.

MR. ELSON:  And you said the ATR process requires an additional oxygen supply which can lead to additional emissions and costs if the oxygen is not supplied as a by-product from a separate process.  Is that right?


MR. RINGO:  I am not familiar with that section of the report, or that background research, so I don't feel comfortable answering that question.

MR. ELSON:  Ms. Roszell, is that something you can speak to, that portion of your report says the ATR process requires an addition oxygen supply that can lead to addition emissions and costs if the oxygen is not supplied as a by-product from a separate process?


MS. ROSZELL:  No, this is not a piece of the report that I can speak to.

MR. ELSON:  Neither of you can speak to that?


MR. RINGO:  That's right.

MR. ELSON:  Okay.

MR. ELSON:  Neither of you think that is wrong?  You can speak to it to that extent; is that fair to say?


MR. RINGO:  It sounds familiar.  I will give you that much.

MR. ELSON:  Okay.  I was hoping to get a bit more detail on it, but I will take what I can get.

You reran your model with a different value from the evidence of Dr. Robert Howarth for the emissions associated with blue hydrogen, right?


MR. RINGO:  That's right.

MR. ELSON:  And the value you used was the sensitivity value with lower GHG emissions, right?


MR. RINGO:  That the one you requested and that is the one that we used.

MR. ELSON:  When you ran that sensitivity value with lower GHG emissions than in his main analysis, you found that it narrowed the cost differential between the scenarios; right?


MR. RINGO:  Yes.

MR. ELSON:  And the main impact aside from price is that it substituted green hydrogen for blue hydrogen?  Correct?


MR. RINGO:  Yes.

MR. ELSON:  Why didn't the model substitute more RNG instead?


MR. RINGO:  The demand for electricity RNG and hydrogen specified as part of the scenario definition, so the model attempting to achieve a certain supply level of RNG.  It is a capacity expansion model, not a demand optimization model.

MR. ELSON:  I am not sure if I understand that.  It solves for more green hydrogen instead of blue hydrogen because the amount of RNG was baked into the model and couldn't change?  Is that right?


MR. RINGO:  The scenario defined had a set amount of hydrogen needed to be achieved.  The hydrogen demand was part of the scenario definition.  The model sought to meet that level of demand in each hour through either imports, through green hydrogen via electrolysis, through blue hydrogen by SMR, or through storage.

MR. ELSON:  Got it.  So that is -- the scenario definition that you were provided by Enbridge specified the amount of hydrogen.  And so when you couldn't use -- or when blue hydrogen had higher emissions you solved for more green hydrogen instead?


MR. RINGO:  I will correct one portion of that, which is that the ETSA scenarios on which our analyses were based were -- extended out to the year 2038, and we -- Guidehouse was responsible for the development of the 2039 to 2050 period.  Those were not provided by Enbridge.  They were reviewed with Enbridge, but it wasn't the scenario that we were handed by them, that portion of the time.

MR. ELSON:  You extrapolated forward?


MR. RINGO:  With constraints around a net zero target, but yes.

MR. ELSON:  Okay.  So in terms of -- let me turn to JT1.19, which is at page 326.  Partially I just want to clarify what this table is before I refer to it in argument, because it is a bit hard to understand from the lack of labels.


The first two rows here are cost inputs from the Guidehouse report.  Is that your recollection, Mr. Ringo?


MR. RINGO:  This is an undertaking that was completed by Enbridge, but those look like hydrogen imports costs to us -- to me.

MR. STEVENS:  Mr. Elton, it's David Stevens speaking.  Would it be possible to scroll up so we can see the question, and then go down to the answer?


MR. ELSON:  Yes.

MR. STEVENS:  Thank you.

MR. ELSON:  Have you had a chance to read it or do you need another minute?


MR. STEVENS:  Again, it appears to me from the beginning of the response that it may well be that Enbridge Gas are the folks to answer this question, rather than Guidehouse, given the lead-in to the answer.

MR. ELSON:  That is fine.  If we could turn back down to the table -- I will tell you my understanding of the table, is that the first two rows are cost inputs from the Guidehouse report.  The last four rows are hydrogen cost estimates provided by Enbridge in its hydrogen blending pilot proceeding, and we asked whether it had any updates to those figures.  Enbridge said that it did not have any updates, and then we asked they put it in this table.

Is that your understanding -- or someone's understanding who can speak to this?

I will tell you what I am going to do.  I am going to ask for an undertaking.  What I am asking for -- because I notice this table does not include the Guidehouse figures for blue and green hydrogen made in Ontario.  It just the figures for hydrogen imports.

And so we would ask for an undertaking to add two rows to the table for figures for blue and green hydrogen in the common value of dollars per kilogram; in addition to those two rows, add a column for the cumulative amount of each kind of hydrogen in the diversified scenario; and thirdly, just add some additional descriptors so it is clearer what the table is actually showing.  Is that something you could undertake to do?


MR. RINGO:  Are you asking Enbridge or Guidehouse?

MR. ELSON:  It sounds like you both need to work on it together.

MR. RINGO:  We have -- so one of -- the first item on your list was the dollars per kilogram of blue and green hydrogen made in Ontario.  As I've mentioned, and as I think we covered earlier in this session, Guidehouse did not calculate the commodity cost of hydrogen, so that will be -- those numbers will be offered with the same caveats that were included in prior dollars per kilogram and dollars per volume fuel costs, that they don't include cost of financing, taxes, et cetera, all those things.  So --


MR. ELSON:  They're production costs.  Right?

MR. RINGO:  They are production costs.  Right.

MR. ELSON:  Thank you.

MR. RINGO:  So we can work with Enbridge to provide those.

MR. POCH:  Thank you.  So can we have --


MR. MILLAR:  I am taking that as a yes, so it is J2.8.
UNDERTAKING J2.8:  FOR THE TABLE IN JT1.19 AT PAGE 326:  (1) TO ADD TWO ROWS TO THE TABLE FOR FIGURES FOR BLUE AND GREEN HYDROGEN IN THE COMMON VALUE OF DOLLARS PER KILOGRAM; (2) TO ADD A COLUMN FOR THE CUMULATIVE AMOUNT OF EACH KIND OF HYDROGEN IN THE DIVERSIFIED SCENARIO; (3) ADD SOME ADDITIONAL CLARIFYING DESCRIPTORS TO THE TABLE.


MR. ELSON:  Thank you.

And I see on the screen here that Enbridge -- you estimated a production cost of hydrogen in 2030 that is, you know, roughly twice what Guidehouse is assuming it can import from Quebec and western Canada.

Can you speak to the differentiation there?  Because here we are not talking about the differentiation between the market price.  It's still a production cost versus, you know, what was used in the Guidehouse study.  Is that something you can speak to?

MS. MURPHY:  It is Jennifer Murphy from Enbridge Gas.  Can you scroll back up to the beginning of the response before the table.  The difference in cost is that the costs provided from KT1.3 -- I think we spoke about this earlier as well -- that in the Pathways study we looked at production costs or Guidehouse looked at production costs.  So those numbers are based on that basis.  And then the undertaking goes on to explain that the other costs were retail costs that have been provided in a previous application for the low-carbon energy project.

MR. ELSON:  Well, Ms. Murphy, I don't think that is what it says, because at the second sentence in the second paragraph it says "the information provided in response represents retail and estimated production costs", and Ms. Monforton, if you can scroll down to the table itself, the first reference from Exhibit EB-131 is a production cost, and only the last three are retail prices, so the first is a production cost.

So it seems to me that we are still comparing production costs.  Is there anything else that you can add in addition to what you have said so far?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  Yes, I agree -- sorry, I misstated, yes, that, yes, this is representing -- on the top row would be the estimated production costs in Ontario at the time of the low-carbon energy project application, and then the bottom three are retail prices.

And in the response above we state that we don't believe the markets evolved to so that there would be different values.

MR. ELSON:  Okay.  Thank you.  That is helpful.

If we could turn to Exhibit L -- and I apologize, Angela.   I'm not sure if I -- oh, no, I do have that page number.  343 in our compendium.

First of all, who is the lead on this evidence?  Who developed this evidence in Exhibit L on blue hydrogen?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  It would be -- on this panel it would be me, as well as supported by members of my team.

MR. ELSON:  So you took the lead on this?

MS. MURPHY:  Yes.

MR. ELSON:  And just to confirm, Mr. Stevens, that Enbridge is not seeking to qualify Ms. Murphy as an expert on the emissions from blue hydrogen?

MR. STEVENS:  Thank you, Mr. Elson.  What I intended by my discussion with you offline is that Enbridge is not putting forward its witnesses as independent experts who can give opinion evidence, you know, outside of the company or uninfluenced by Enbridge Gas, uninfluenced by the applicant.

There's many people within Enbridge who have large amounts of expertise in terms of the areas in which they work and, you know, colloquially would be seen as experts, but in an OEB context we are not putting them forward as, quote, independent experts.


MR. ELSON:  I don't know if I need to delve into the details there, Mr. Stevens, but you are not -- you know, aside from the question of independence, you are not seeking to have them qualified as having specific expertise and the ability to provide opinion evidence on blue hydrogen, or are you saying that all of your evidence is expert evidence except for the lack of independence?

MR. STEVENS:  I am saying under my understanding of the OEB's rules it is typically not accepted that an applicant witness could also be viewed as an expert to give opinion evidence that is afforded expert status, in terms of being independent opinion evidence.  And so we are not seeking to do that here.

I mean, I am sure if you would like to ask Ms. Murphy about, you know, the experience that she and folks on her team have, they would be happy to speak to that.

MR. ELSON:  With the time available, I think I will just ask my substantive questions.

Ms. Murphy, you compiled this table, including the GHG emissions intensity found in a number of different studies, and if we go to page 9, which is the page before, we have the Howarth and Jacobson report, where we are looking at 77 and 55.  And if you scroll down to the next page, we have Romano, which runs from 46 to 12, and then in the Bauer report we have scenarios running from 103 to 21, and then in the ONI report we have numbers running from 70 to 42.

It seems to me that all of these numbers except for one -- well, actually, all of those numbers are significantly higher than the 5.5 that was used in the P2NZ report.

Is that your understanding as well, Ms. Murphy, or have I missed something?

MS. MURPHY:  Enbridge Gas, Jennifer Murphy.  Yes, in the Pathways study -- I believe we provided it in the paragraph just before -- the 5.5 was used, and then the lowest in the studies that we undertook to review was 12.  I will just note the caveat on that is that the 5.5 is meant to represent a future state where I believe all of the studies are studies that are looking at systems today.

So it is not -- they are not looking at what would the emission rate be in the future.  So 20, 30 years from now, with innovation and carbon capture, with production of methane, we could -- they are not looking at that, which is what the Guidehouse number of 5.5 was meant to assume.

MR. ELSON:  Now, Ms. Murphy, that is not true.  The Romano report is looking at theoretical facilities.  The only report that is looking at actual facilities today is the Howarth report.  Isn't that correct?

MS. ROSZELL:  Ms. Roszell with Guidehouse.  I think, Mr. Elson, this is the reason that we undertook to do the analysis sensitivity analysis demonstrating that while varying that emission factor may have some impact on which type of hydrogen is selected it doesn't actually have any impact on the overall finding of the Pathways to Net Zero report.  So I think there is a significant debate that's ongoing about what the actual emission will be in blue hydrogen in the future, and we are -- we use one assumption, which was heavily debated, and so we already have run a number of sensitivity analysis on that.

MR. ELSON:  And these lower-range scenarios are talking about ATR, and that's the technology that you found was -- you know, had potentially higher emissions because of oxygen as well as higher costs.  Right?

MS. MURPHY:  Enbridge Gas, Jennifer Murphy.  I believe what is showing there is that in most cases where there was a comparison between SMR and AT, in the ATR scenario it is assumed there is a higher carbon capture rate.  And therefore the lifecycle carbon intensities are actually lower than the SMR methodology.

And then I believe there weren't any studies that we reviewed on other technologies, but there are I think some more nascent technologies that we described in one of the paragraphs that are up and coming, I guess, for hydrogen production.  And so those also show on a more -- I don't know if any are at commercial scale, but at least pilot scale, that that rate -- or carbon-intensity value could be even lower, using those technologies.

MR. ELSON:  Okay.  I am going to have to come back to the importance of swapping green for blue hydrogen at a different time.  I am very short on time.

I just would like to ask you two more questions.  Well, maybe I will reduce it to one:  If we could turn to the blackline of your report, at page 17?  You will see the chart at the top left.  It shows the total energy system costs.  Do you see that there?

MR. RINGO:  Yes.

MR. ELSON:  The blue figure, the figure with the blue line is crossed out, and the one below it is the one that has been replaced for, with the new numbers.

MR. RINGO:  Yes.

MR. ELSON:  And one of the things that we noticed is that there was a change in the vertical y-axis in the new figure.  And instead of starting at zero, it starts at 600.  And it seems to me that this change in the axis visually emphasizes the difference between the cost outcomes in the revised numbers and that, if you had left the axis starting at zero without changing it, the difference would appear less visually obvious.  Do you agree with that, Mr. Ringo?

MR. RINGO:  It does seem that way.  Yes.

MR. ELSON:  Commissioner Moran, I have a couple of other questions that I was going to ask about having a 100 percent hydrogen switchover.  But I know that I am at the end of my time.  I can pursue those questions with your indulgence, if Mr. Shepherd would prefer to start tomorrow.  Or I can end where I am, now.  I will leave myself in your hands, Commissioner Moran.

MR. MORAN:  We have about 15 minutes left, so I don't think we are going to force Mr. Shepherd on for 15 minutes, if you think you can use those 15 minutes effectively, Mr. Elson.

MR. ELSON:  Thank you.  There was an earlier discussion, and I think I am back to you Ms. Teed Martin, about 100 percent hydrogen pipes and trying to achieve a changeover for residential and commercial customers.  And you had made a comparison to the kind of work that Enbridge does during outages.  And can you repeat for me what you do when you have an outage and you need to go into individual homes?

MS. MARTIN:  Well, we are required to inspect all the appliances prior to reintroducing gas into a home.

MR. ELSON:  What are you looking for?  You have to relight the pilot light or something like that?  How long does that take, let me say?


MS. MARTIN:  We are looking for just to make sure that everything is to code, and yes, that, you know, the appliances are operating properly.

MR. ELSON:  So how long would you take in -- let's say if there is a thousand houses affected.  How long would you take in each house?

MS. MARTIN:  Actually, I think we have this in evidence, but I just need to find it.  So if you can give me a few minutes here.

MR. ELSON:  Ms. Teed Martin, in the interest of time, I am about to ask you an undertaking.  So you can add this to that.  Did you find it?

MS. MARTIN:  I can't find it, but I believe there was something related to this in the GTA filing, that quantified, you know, how long it takes in -- but in a larger outage, you know, how long it would take us to relight, et cetera, and with some estimates.

MR. ELSON:  If you could undertake to provide information on the three most recent examples of outages, including the total number of customers impacted and the cost to do those in-home checks and get everybody back in order again, that would be helpful.  Could you undertake to do that?

MS. MARTIN:  So, sorry, just to clarify, the three largest?

MR. ELSON:  The three most recent.

MS. MARTIN:  The three most recent.  Okay.  All right.

MR. STEVENS:  Just for clarification, Mr. Elson, it is David Stevens speaking:  I assume it would we acceptable for it to be the three most recent, you know, significant or substantial outages?

MR. ELSON: Yes.

MR. STEVENS:  Thank you.  We will provide that undertaking.

MR. MILLAR:  It is J2.9.
UNDERTAKING J2.9:  (1) TO PROVIDE A TIME ESTIMATE FOR POST-OUTAGE CHECKS IN INDIVIDUAL HOMES; (B) FOR THE THREE MOST RECENT SIGNIFICANT OR SUBSTANTIAL OUTAGES, TO PROVIDE INFORMATION INCLUDING TOTAL CUSTOMERS IMPACTED, THE COST TO DO IN-HOME CHECKS.


MR. ELSON:  Thank you.  And if you are doing this in the situation of switching from methane gas to hydrogen, you would have to be doing a fair bit more, right?  You wouldn't be just looking at an appliance.  You would need on the same day for someone to go into that person's home and also change over, either swap out their furnaces from a methane furnace to a hydrogen furnace or I guess maybe you could just swap out the burners, I don't know.  But there would be actual physical work in relation to that furnace.  Right?

MS. MARTIN:  I think rolling out 100 percent hydrogen is further into the future.  And I really can't speculate on terms of what the actual work that would have to be done.  I mean, there is in the UK -- I think I mentioned this earlier -- there is talk there about having a retrofit that would take approximately an hour.  But there is also talk about having furnaces that could be dual-fuelled, so it really depends on how it plays out.  I think we are looking at blending, in the near term.

MR. ELSON:  Yes.  I mean, some people are speculating and the speculation that I have seen is that it is just totally unworkable and not feasible.  And I am trying to sort of drill down into that a little bit.  I seem to me you have to do something to the furnace.  You would also have to do something to the water heater.  Isn't that fair?

MS. MARTIN:  Yes.  We would have to confirm prior to introducing hydrogen that all the hydrogen or the gaseous-fuelling appliances were suitable to accept 100 percent hydrogen.  And so, I mean, that would likely involve an inspection in advance to confirm prior to, you know, like introducing the new fuel type.

MR. ELSON:  So it would require an inspection in advance?

MS. MARTIN:  I think so.  I would say we haven't worked out, like, exactly how we would do this.  I mean, we have time to figure this out.  But my point earlier today was just that the idea of gaining access to a customer's home, doing appliance inspections, these are not new things for the utility.  And yes, we may have to tweak some of this process to facilitate this change, like, through this purpose.  But it is not work that we are not familiar with.

MR. ELSON:  Well, how many homes did you need to go into in the last, let's say on average, on the last five years -- sorry, three years is fine.  Can you provide an average number of homes that you needed to go into, to fix outages?

MS. MARTIN:  I think there is a combination of outages, meter exchanges.  Also, when we energize new subdivisions, those all involve introducing a new fuel supply to a home, which all require an inspection.  I can try to get you those numbers.

MR. ELSON:  To me, meters are different.  I mean, every utility deals with meters, and mostly they are outside of homes.  I would like to have a comparison in terms of the outages.  Can you let me know how many homes you went into for outages in the previous three years?

MS. MARTIN:  I disagree with your characterization of the meter exchanges; we are reintroducing gas into the home.  And we are required to inspect --


MR. ELSON:  That is fine.  You can give me the numbers broken out if you want.  The number I am asking for, I don't want it in aggregate, so I can't pull it out.  How many outages -- homes did you have to go into because of outages for the last three years, please, for each year so that we can develop an average over an annual average.  Is that something you could undertake to do, please?

MR. STEVENS:  It's David Stevens speaking for Enbridge.  Enbridge can provide an undertaking to indicate the number of homes -- best efforts.  I don't know what data is available.  Assuming the data is available -- the number of homes that Enbridge has had to go into for reintroducing gas over the last three years and, to the extent the information is available, we will break that down between outages, new connections, meter exchanges, and anything else.

MR. ELSON:  Thank you.

MR. MILLAR:  That is J2.10.
UNDERTAKING J2.10:  TO INDICATE THE NUMBER OF HOMES THAT ENBRIDGE HAS HAD TO GO INTO FOR REINTRODUCING GAS OVER THE LAST THREE YEARS AND, TO THE EXTENT THE INFORMATION IS AVAILABLE, TO BREAK THAT DOWN BETWEEN OUTAGES, NEW CONNECTIONS, METER EXCHANGES, AND ANYTHING ELSE, ON A BEST-EFFORTS BASIS.

MR. ELSON:  And so just going back to the list of what you would need to do, you would need to have, you know, like you say, you need to do inspections in advance, and if someone didn't have an appropriate stove, they would have to switch it out.  Right?  Every one of those however many, you know, 5,000, 10,000, however many you're doing at the time, they would all have to just make sure every single one had a piece of equipment that could be swapped over, that it could be sort of retrofitted, right?  Their stove, their water heater, their furnace.  Is that fair, Ms. Teed Martin?

MS. MARTIN:  Yes, every fuel-running appliance would need to be able to accept the new fuel.

MR. ELSON:  And if someone didn't want to switch over, you would either need to cut them off so they couldn't use their equipment any more or force them to install new equipment.  Is that right?

MS. MARTIN:  Or not introduce the new fuel type to the subdivision.

MR. ELSON:  Oh, I just mean if there is a thousand homes and a single person or, you know, 100 people can't take hydrogen, then that would mean that you would either have to force those people to change if you were to go through with it or just say, While we are changing the hydrogen you have to disconnect your, whatever, stove.

MS. MARTIN:  Yes, well, we couldn't introduce a gas into a home that didn't have the appropriate appliances; that's right.

MR. ELSON:  And you would have to cut them off because everybody is -- you know, everyone is switching from methane to hydrogen.  Right?

MS. ROSZELL:  Mr. Elson, Ms. Roszell.  As I mentioned earlier, that would be no different than if we went down the electrification scenario.  Those people would also be disconnected from gas.

MR. ELSON:  Well, it is different, because you can electrify -- I mean, houses are electrifying every day right now, because you can electrify over time when your equipment runs out --


MS. ROSZELL:  That's right.  That also requires the same type of replacement of equipment, Mr. Elson, that you are asking the team here about.

MR. ELSON:  Oh, I am not concerned about switching out equipment.  Everyone has to switch out their equipment when it reaches the end of its life.  The issue is everybody needs to do it on the same day.  And literally everybody needed to do it on the same day, down do the last person.

So let me just continue this line, Ms. Teed Martin.  So let's just imagine that, you know, that is the plan.  How do you deal with Toronto?  I mean, it is nice when you are imagining, okay, we have a little subdivision here with one main going into it.

But I have seen the pipe designs for Toronto in terms of, you know, when there is, for example, for the Wilson project in this proceeding.  The gas is going all over the place.  You know, how could you possibly hope to isolate, for example, my neighbourhood from the rest of the system with the interconnected reality of pipelines in Toronto?

MS. MARTIN:  I am going to point to the system-wide blending engineering assessment that would look to see what modifications we need to make.  So what we could do is we could isolate different areas, which might involve minor cut-outs to disconnect, like, one street from the next so that we can isolate a manageable area.  You're correct.  Toronto is very back-fed, so it would likely involve something like that, but I am looking to perform that analysis over the next IR rebasing period so that I can come up with a plan on how we would go about rolling out 100 percent hydrogen.

But I would note that I see that further out.  I believe blending is a more likely outcome in the near-term.

MR. ELSON:  So let's take my neighbourhood, for example.  You know, my block, there is thousands of people, and there is big buildings near me.  And let's say Enbridge were to decide to bite off that chunk.

Where is it going to get the gas from?  Because, you know, there has got to be a main to the neighbourhood that you're dealing with, and the main is methane.  So how do you switch, you know, just the neighbourhood when the main is still on methane?  I mean, you're not going to build an electrolyzer in my back yard or an electrolyzer in every back yard.  It seems impossible, or at least extremely expensive.

MS. MARTIN:  I think we have to do the analysis to figure out how this would work.  I think that it would likely -- it likely wouldn't start in Toronto.  Let's put it this way.  Toronto is complex.  But Toronto also has district stations positioned all around, and that is likely where the injection point would be.  And we would have to figure out how we contain the gas within a manageable area to roll out.

MR. ELSON:  Well, yeah, and what it seems to me is that in a major city that would be extremely difficult to do, if not impossible, because there are millions of people living in the city.  How could you possibly break them out into thousand-person chunks in order to do them on a day-to-day basis, and in order to supply different parts of the city with different gases in different pipelines?

MS. MARTIN:  Again, we have to do the hydraulic analysis to figure out where we would have to isolate the pipe so that we can divide the thread up into manageable pieces, and that is part of the system-wide engineering assessment that we are proposing to do.

MS. GIRIDHAR:  Mr. Elson, Malini Giridhar.  I think Ms. Teed Martin has already indicated that we see this as being a journey.  We would start with blended hydrogen.  If we were to take the path, then we would gradually increase the blend percentage.  I am assuming beyond a point, I don't know whether that is 30 or 40 percent, the characteristics of the appliance would be closer to 100 percent hydrogen than a zero percent hydrogen.

And so, you know, we have to think that these sorts of innovations would occur that would allow that sort of evolution to 100 percent hydrogen.  I don't think we are looking at zero hydrogen to 100 percent hydrogen in chunks of thousand customers in the city of Toronto within a month.

MR. ELSON:  I mean, to be fair, we don't have a lot of equipment switch-overs between now and 2050, do we?  I mean, if someone puts in a furnace today or lots of furnaces that are existing, there is maybe one or two switch-overs between now and 2020.  That doesn't seem like a lot of time to evolve.

But let me ask, you know, a question, Ms., you know, Teed Martin.  Ms. Giridhar referred to 30 or 40 percent, but my recollection is that you were talking about, you know, an expected range of hydrogen blending between 5 and 20 percent.  I just want do confirm that those are the numbers we are talking about.  Right?

MS. MARTIN:  I think those are the numbers we are talking about in the near-term.  But I agree with Ms. Giridhar that I think the most likely pathway this may take is gradual increases over time.

MR. ELSON:  But the issue with going above 20 percent is you need to start changing equipment, and that is where -- if it is 20 or if it is 5, we don't know where it is.  Right?

MS. MARTIN:  That is right.  It might involve tuning, it might involve a retrofit, but, yeah, the latest thinking right now is existing equipment would be able to handle up to 20 percent.

MR. ELSON:  And 5 percent by volume is 1 and a half percent by energy content and 20 percent by volume is roughly 6 percent by energy content.  Right?

MS. MARTIN:  I would have to do the math.  I am getting mentally tired, I am sorry.

MR. ELSON:  Okay.  We've actually heard a couple different numbers on the record.  So I would actually appreciate that by way of an undertaking to confirm those numbers.  Could you, please?

MS. MARTIN:  Yes.

MR. ELSON:  Thank you.

MR. WOOD:  Okay, Mr. Elson.  It is Cody Wood.  Sorry to interrupt.  Please, put your undertaking.  I apologize.

MR. MILLAR:  J2.11 is the undertaking.
UNDERTAKING J2.11:  TO CONFIRM A HYDROGEN BLENDING RANGE OF BETWEEN 5 TO 20 PERCENT


MR. ELSON:  Just one last question --


MR. WOOD:  If I may, Mr. Elson, before you ask your last question, what I heard with the exchange between yourself and Ms. Teed Martin was a conversation or a discussion or a discourse about challenges and overcoming challenges or potential challenges with moving to a net zero future, in particular as related to hydrogen.

What I would like to point you to is page 207 of your own compendium, where the IESO discusses in the paragraph at the bottom of that page the many challenges associated with the need for the investments on the electricity grid that may be required to meet the demands of an expanded electrified heating modes and other electrified aspects of the economy.

So I just want to point out that the challenges that we are discussing here are equally present on both sides of this conversation.  And in fact they are not uniquely challenged to the gas system.

MR. ELSON:  Well, Mr. Wood, on the electrical side, you need to pay for new wires and new generation, but you are going to pay for new wires and new generation because you not spending money on the fossil fuels anymore.  I mean, there is a lot of dollars spent on fossil fuels and, to me, there is an important distinction between, Well, we have to build a whole lot of wires and generation, and we know how to do that, and Oh, my gosh, how do we possibly connect, you know, the millions of homes in Toronto to 100 percent hydrogen pipes?

One is a question of a lot of work to do; another is a question of technologically, we don't have an answer to this.  So it seems to me to be different in nature.  But I am just getting drawn into argument here.

I wanted to ask a question about the sizing issue.  We discussed earlier, and I will wrap up because I know we are at the end of time here.  We talked about one cubic metre of methane having the energy content of 3.1 -- sorry, the other way around:  It takes 3.1 cubic metres of hydrogen to equal one cubic metre of methane.

So if you are going to be switching, you know, a significant portion of customers over, you know, unless you significantly increase the pressures and find some way to do that safely, you would need new pipes everywhere, wouldn't you?

MS. MARTIN:  Tracey Teed Martin:  Can we call up exhibit, the IR 4.2-ED-27?  We talk a little bit about this and the way we calculate capacity and how it is not a -- it is not a direct comparison.  It is not going to require tripling of our system as some have suggested.

I think what we are expecting by the time we are blending at those levels there is going to be significant fuel switching, there is going to be significant -- energy efficiency appliances will be more efficient.  So the overall demand for energy should decrease.

Also, when you are determining the capacity of a particular system, there is a lot of variables and parameters that come into place.  It is characteristics of the pipe, the length, the roughness, operating pressure, you know, locations of system constraints, and proximity to where the hydrogen is being injected.

The other thing, the one thing we didn't mention in this interrogatory that I would like to note as well is that hydrogen is less dense and less viscous and, as a result, it loses less -- it has less pressure drop across the pipe.  And so that also contributes positively to capacity.

So I think there is no way to say right now with any certainty that what we would need to build in the way of reinforcement to deliver 100 percent hydrogen.

MR. ELSON:  I think that is my time, Commissioner Moran, and thank you, panel, for your answers.

MR. MORAN:  Okay.  Thank you, Mr. Elson.  Before we adjourn, I just wanted to let you know we are going to have a quick meeting to see what Monday looks like.  We will send out an e-mail shortly after that, so that people will know whether we are going to be virtual on Monday, or in person on Monday.  So, on that note, I think we will adjourn.  And we will either be in person, or hybrid, on Monday, or all virtual again.
--- Whereupon the hearing adjourned at 4:33 p.m.
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