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Thursday, March 23, 2023
--- On commencing at 9:30 a.m.

MR. MILLAR:  Good morning, everyone.  This is Day 2 of our Enbridge technical conference.

I'm not aware of any preliminary matters, so Mr. Stevens, is your panel ready for questioning?

MR. STEVENS:  We are, Michael.  Thank you.

MR. MILLAR:  Okay.  I will pass it over to you, Mr. Neme.

MR. NEME:  Thank you, Michael.
ENBRIDGE GAS DISTRIBUTION - PANEL 2, resumed

Cody Wood

Jennifer Murphy

Cara Lynne Wade

Tracey Teed Martin

Decker Ringo

Alex Tiessen

Dave Shipley
Examination by Mr. Neme (Cont'd.):


MR. NEME:  Good morning, everybody.

Can we start by pulling up GEC 61.  This is a question for our friends at Posterity.

Can you scroll down to the table in the response?  There you go.  Thank you.

So when I add up all of the housing units in the second-to-last column there, it adds up to about 4.8 million, and this, I think, relates maybe to one of the questions you were going to take back from yesterday.

Is that -- do you know if that is an estimate, when you add all those numbers up, of all of the residential customers, including those who may not be treated as a residential account by Enbridge?

MR. SHIPLEY:  Yes, I believe so.

MR. NEME:  Okay.  And are all of these additive?  That is, in particular, the low-income customers and multi-family and single-family in the third and fourth rows are not subsets of the single- and multi-family other rows; is that correct?

MR. SHIPLEY:  That's correct.

MR. NEME:  So the estimates for multi-family and for detached houses are therefore by definition non-low-income detached house, non-low-income multi-res?

MR. SHIPLEY:  That's right, yeah, because the low-income multi-family is in the low-income NS category.

MR. NEME:  Great.  Thank you.  Okay.  Can we pull up GEC 60?  This is also for Posterity.

So this is a question where we asked you for gas UECs and peak demands for all of the different types of buildings you looked at.  And your response, if I can paraphrase, is that that's challenging, for two reasons.

One is that you have many different permutations of building type, customer type, end-use type, et cetera, and that that becomes a really long list.

And then with respect to the load shapes, you indicated that there may be a proprietary issue that you will have to deal with regarding the contractor who supplied them to you.

So I want to see if I can narrow my question or narrow the request to something that might be more manageable that you could hopefully provide.

MR. SHIPLEY:  That would be good.

MR. NEME:  So I'm wondering if you could do an undertaking to provide us the average annual UEC in cubic metres per year for each residential building type.

I think you've actually provided it for 2023 in GEC 61 that we were just looking at, but to provide it to us for each year from 2003 through to 2050?

MR. SHIPLEY:  Yes.  Let's just make sure that we are giving you what you need.  So you don't need it broken down by end use?  You want a whole house number?

MR. NEME:  Well, two things.  First, I would like the whole-house number and then I would like it just for space heating.

MR. SHIPLEY:  Okay.  And by UEC, do you mean un-weighted by fuel share, or do you want the fuel share -- like, do you want the fuel share melted into the number or do you want it separated?

MR. NEME:  No, for the space-heating component, for every home that has gas heating, what is their average?  So if 5 percent of homes -- Enbridge homes do not have gas heating, I don't want to see the numbers reduced by 5 percent to account for that.  So for every home that has gas heating --


MR. SHIPLEY:  Okay.

MR. NEME:  -- what is their average space heating UEC --


MR. SHIPLEY:  Okay.

MR. NEME:  -- in each of those years for each building type.

MR. SHIPLEY:  Okay.  Yeah, just making sure.

Okay, so by end use and then somehow summed up, but if there's different fuel shares for different end uses they won't add very well.

MR. NEME:  I'm not worried about them adding up.  So in GEC 61, you gave us -- I believe you gave us the total gas consumption by building type in 20 --


MR. SHIPLEY:  That's right.

MR. NEME:  -- by residential building type in 2023.

MR. SHIPLEY:  Yeah.

MR. NEME:  So what I'd like to see for the start for 2023, for each of those building types that actually has gas space heating, what is their average cubic metres per year for gas space heating.

MR. SHIPLEY:  Okay, we can do that.

MR. NEME:  And then how that's forecast to change over time.

MR. SHIPLEY:  Yeah, we can do that.

MR. MILLAR:  Okay.  That's JT2.1, and I take it that the undertaking are those last 15 or 20 words you said, Mr. Neme?

MR. NEME:  I'm not sure how many words there were, but, yes, the UEC's total consumption by residential building type for every year from '23 to 2050, and the space-heating UEC by residential building type only for those customers who have gas space heating for every year from 2023 through to 2050.

MR. SHIPLEY:  Okay, I just want to -- I want to clarify it.  So you don't want water heating, you don't want pools, you don't want ranges, dryers?

MR. NEME:  Well, if you could do water heating as well, that would be great.  I'm not worried.  The other uses are too small to worry about them.

MR. SHIPLEY:  Okay.  Space heating and water heating?
UNDERTAKING NO. JT2.1:  TO PROVIDE THE UEC'S TOTAL CONSUMPTION BY RESIDENTIAL BUILDING TYPE FOR EVERY YEAR FROM '23 TO 2050, AND THE SPACE-HEATING UEC AND WATER HEATING BY RESIDENTIAL BUILDING TYPE ONLY FOR THOSE CUSTOMERS WHO HAVE GAS SPACE HEATING FOR EVERY YEAR FROM 2023 THROUGH TO 2050.  ALSO, FOR THE SAME RESIDENTIAL BUILDING TYPES ONLY, FOR SPACE HEATING ONLY, TO ADVISE WHAT IS THE AVERAGE COINCIDENT PEAK DEMAND IN CUBIC METRES PER HOUR IN THE TYPICAL PEAK HOUR.

MR. STEVENS:  Just before we proceed everyone -- it is David Stevens for Enbridge -- I just want could confirm, Dave, that this is work that Posterity Group could reasonably complete within the time allotted for undertaking responses?

MR. SHIPLEY:  It is.  These are values that are already in the output files, and it's just a matter of assembling it.

We don't have to do any model runs to produce this.

MR. STEVENS:  Thank you.  And just for the benefit of everybody listening, we got just something in the order of 25 undertakings yesterday, which were pretty detailed.

We have eight days of technical conference.  Enbridge had very little time up until the 6th of April to answer the undertakings, so we want to be as helpful as we can, but I think it's important to recognize that there is limits to how much that Enbridge can complete and, you know, to some degree it's going to be really unfair for accepting undertakings from the early panels and then are forced to say no to the later panels because we just don't have any bandwidth left, so we are really hoping that people can combine their undertaking responses to things that are -- or undertaking requests to things that are really necessary.

MR. MILLAR:  Thank you, David.  The undertaking is JT2.1.

MR. NEME:  Great.  Thank you.  And now I want to ask a second request, which could be part of the same undertaking, or, I don't really care if it's separate or the same, which is for those same building types, again, for residential building types only -- oh, and I believe you also indicated, David, that -- in your response that one of the other issues is that you have multiple climate zones and all the rest of it, so I'm -- you know, if you want to pick just Toronto, for example, as a single representative value, I'm happy to narrow it down that way.

MR. SHIPLEY:  We can do that, or we can do a weighted average.  They are equally easy.

MR. NEME:  Okay.  Weighted average would be great.

MR. SHIPLEY:  Okay.

MR. NEME:  Okay.  So my second request is for the same residential building types only, for space heating only, what is the average coincident peak demand in cubic metres per hour in the, you know, the typical peak hour, which I assume is a winter morning?

MR. SHIPLEY:  We can -- I think we can produce an estimate of that from our existing model output.

MR. NEME:  Great.  I was trying to narrow it down rather than asking for the 8760 load shape, which I think you raised and said there could be issues with, what is just the peak hour?

MR. SHIPLEY:  Yeah.  Yeah, I think we can do that.

MR. MILLAR:  Is that part of the same undertaking, or is that --


MR. NEME:  That can be part of the same -- that can be part of the same undertaking.

MR. MILLAR:  Okay.  Thank you --


MR. SHIPLEY:  So it's for the same set of building types --


MR. NEME:  Yes.

MR. SHIPLEY:  -- it's -- just to clarify, it is space-heating coincident load?

MR. NEME:  Yes.

MR. SHIPLEY:  And it is by year?

MR. NEME:  Yes.  Yes.

MR. SHIPLEY:  Okay.

MR. NEME:  And water -- since we're doing the water-heating UEC, if we can do water-heating coincident load as well, that would be great.

MR. SHIPLEY:  Okay.  That's fine.

MR. STEVENS:  Is that something that could be completed within the time, Dave?

MR. SHIPLEY:  Yeah, that's also in the output files.  We don't have to do a model run to produce it.

MR. STEVENS:  Thank you.  And will it be more clear from your perspective to include that along with the prior answer or to express it as a separate answer?

MR. SHIPLEY: Sure let's include them in the same -- and then we can --


[Multiple speakers.]


 MR. STEVENS:  Chris, Enbridge is prepared to expand the scope of JT2.1 to include the items just discussed.

MR. NEME:  Thank you.  Now if we can switch gears a little bit.  I have a question for Decker referencing ED-47.  Pull that up.  In response to questions (d) and (e), tables 3 and 4.  Great.  Thank you.  We can pause there.

In table 4, in both the diversified case and in the electrification case, it looks like the amount of electricity used for space heating declines and fairly substantially in the diversified case and I'm -- that surprised me because I thought you were, in both scenarios increasing the amount of electrification that was -- space-heating electrification that happening over time.  And you have also got customer load growth, and so on.  I'm wondering if you can explain, why that, at least to me, counterintuitive result is the result.

MR. RINGO:  Space heating and electrification is one of the assumptions in our demand model and efficiency, building energy efficiency improvement is another one.  And building energy efficiency improvements, we assumed a fair share of those happen in the latter decade.  And that's what's leading to the decline in space heating electricity demand from 2040 and 2050.


MR. NEME:  Now if I look at table 3, the annual electricity demand for the electrification scenario is about 71.5 terawatt-hours higher than the diversified value.  Does that look right to you?  The 209.3 minus the 137.8?


MR. RINGO:  You are looking at 2050; okay, yes.

MR. NEME:  2050, yes.


MR. RINGO:  Mm-hmm.


MR. NEME:  In the same 2050 year, it looks like about 32 terawatts of that increase -- or of that delta, I should say, is associated with space heating if I look at the difference between 64.3 and 32.3.

And another 19 terawatt-hours of that difference is associated with the water heating, the difference between the 24 and the 5.1.  So that's about 51 terawatt-hours of the difference -- of the 72 terawatt-hour difference is coming from space heating and water heating; does that --


MR. RINGO:  That math checks out.

MR. NEME:  Okay.  So I'm wondering what the other 19 or 20 terawatt-hour difference is due to, given that the other end uses in buildings that you might convert from gas to electricity are pretty small contributors to the overall gas consumption in buildings.

MR. RINGO:  Those come from other end uses so cooking -- I mean, keep in mind buildings comprises both the residential and commercial buildings categories.  And so you have cooking, pool heat, laundry and other things -- 

[Multiple speakers.]


MR. NEME:  Okay.


MR. RINGO:  Other end uses.

MR. NEME:  Some combination of other end uses in both residential and commercial buildings, drying, cooking?


MR. RINGO:  That's a portion of it.  There is also electrification of delivered fuels, like propane and fuel oil which I recall don't make a very large part of the total, but are a contributor.

There is growth in, as you noted, population growth and growth in electric consumption per household for miscellaneous uses.

MR. NEME:  Right, but that would show up in both scenarios, wouldn't it?

MR. RINGO:  Right.  That's right, yeah.

MR. NEME:  That wouldn't speak to the difference between the two?

MR. RINGO:  Right.

MR. NEME:  Okay.  Okay, thanks.  Could we pull up GEC 18.  If we scroll down there is a graph -- should note which component this is.  There is a graph that shows heat pump efficiencies.  There you go.  Thank you, figure 1.

So I think you indicated in this response that this graph that showed how the efficiencies of cold climate air source heat pumps changes over time, which came from some work that E3 did in New England, informed your estimates of the increase in electricity loads by hour in your forecast; is that fair?


MR. RINGO:  I should be clear that we didn't do this on a household-by-household or premise-by-premise basis so we didn't consider each individual heat pump and each individual heat pump's contribution to the peak load.

We considered, as mentioned several times in our responses, we took a top-down approach shifting, you know, petajoules of gas consumption to terawatts of electric consumption and used this performance curve to inform our building's load shape that distributed that annual consumption on an hourly basis.

MR. NEME:  Okay.

MR. RINGO:  Does that response make sense?

MR. NEME:  Yes.  I may want to come back and try to understand the details a little bit better.  But before I go there, I just wanted to focus in for electric space heating of the residential sector, this is the graph that informs your assumptions about how the electricity load shape would change.  It sound like that's what you said.

MR. RINGO:  Yes, this informs the development of our electricity load shape for the building sector.

MR. NEME:  The reason I ask is that in SEC 52 you included a table from a Dunsky (ph) report that showed a seasonal average COP for cold climate air source heat pump of 2.8 and a minimum -- or -- minimum heat COP -- a little bit further down, I think, at the top of the next page maybe.  The minimum COP of 1.3 which is a little bit -- there you go, in the upper right-hand corner there.

So it was the E3 performance by -- the E3 performance by outdoor temperature that you used, and not the tables from the Dunsky report that you used?


MR. RINGO:  Right, I think we used these Dunsky report tables --


MR. NEME:  Just for the cost.

MR. RINGO:  -- to inform the cost of electric ground source heat pumps.

MR. NEME:  Okay, great.  Thank you.  So, let's come back to this question of the load shapes of the electricity consumption.  You had a discussion with Mr. Elson about this yesterday, and if I -- I'm going to try to paraphrase what I think you told him and then you can tell me if I got it wrong and then maybe we can dive a little bit at the deeper after that.

If I understand correctly, for every ten years, 2030, 2040, 2050, you developed as an input to your model, a 8760 load shape of consumption for electricity, for gas, and hydrogen.  And those 8760 load shapes were comprised -- let me take a step back and say:  Did you have a separate one for the building sector?  Or is that 8760 -- I've seen the 8760 that was for all end uses combined.  Was that build-up of one that was doing for the building sector, of the industrial sector, and the transportation sector, and then all added together?


MR. RINGO:  When you are asking about what you have seen, are you referring to the spreadsheet that Guidehouse provided?

MR. NEME:  Yes.

MR. RINGO:  Entered as an exhibit yesterday?  Okay.  Let's first take a step back and be clear about what that contains.  You are using the number 8760, for 8,760 hours in a year.  We use a representative-day approach, where we have five representative days, one for each of the four seasons and one for a winter peak day to --


MR. NEME:  Mm-hmm.

MR. RINGO:  -- significantly cut down on the modelling time involved.  So you have a spring day that represents 91 days of spring, summer day, et cetera.

MR. NEME:  Okay.

MR. RINGO:  The 2020 load shape for the building sector comes from the IESO source that we referenced, I think -- I forget the IR number, but one of the requests was for what's the electric load shape in 2020, and we cited to the IESO.

For subsequent time samples, 2030, 2040, 2050, the load increases because of electrification, and we use that base 2020 load shape and then layer the additional load due to electrification on top of that.  It's like additional load in that load shape; does that make sense?

MR. NEME:  Yes.

MR. RINGO:  Does that answer your question?

MR. NEME:  And you do that separately for buildings, transportation, and industry?

MR. RINGO:  That's right.

MR. NEME:  Okay.  So for the building's component of that, how did -- you know how much load is being electrified.

It is some combination of space-heating load, water-heating load -- actually, as we just discussed, by 2050 it is 32 out of 71 terawatt-hours for space-heating load, 19 out of 71 of the increase relative to diversified scenario was water heating and the other 19 was a bunch of other stuff.

So how did you -- for the increase relative to the IESO 2020 values for the building sector, let's say in 2030, you know how many terawatt-hours or you can compute how many terawatt-hours of increase you have given on an assumed set of efficiencies from the gas equipment that's being -- would have been used to the electric equipment that's being used instead; is that the starting point?

MR. RINGO:  Yes.

MR. NEME:  So then you know how many more terawatt-hours you have to add, and now the question is simply, in which seasons and in which hours of the day, and how did you determine that?

MR. RINGO:  We used heating degree hours, using, I think, typical meteorological year climate data for, I think it was a weather station in Toronto, since that's the main population centre, and used this load shape that you -- oh, it's not on your screen any more, but the one that you cited, GEC 18.

MR. NEME:  GEC 18.

MR. RINGO:  Used that performance curve to assess the COP by hour of the year.

MR. NEME:  Mm-hmm.

MR. RINGO:  Used the heating degree hours, calculated per hour of the year, and developed a normalized load shape based on the air-source heat-pump performance curve.  Does that --


MR. NEME:  Okay.  So what you just described is the development of a load shape for the space-heating electrification; is that fair?

MR. RINGO:  Right.

MR. NEME:  And then would you have done the same thing for water heating, although perhaps not [audio dropout] sensitive, and the same thing for all other end uses, and then added them all together for the building sector?

MR. RINGO:  No, as a simplifying assumption, we used the space-heating load shape and applied that to all electrification loads.

MR. NEME:  So you used the space-heating electrification load shape and applied it to all of the load -- all of the -- so to the extent you had cooking electrification occurring or water-heating electrification occurring, you assumed that the load shape for the water-heating electrification is the same as for the space-heating electrification?

MR. RINGO:  There was a simplifying assumption that we used.  We did not have separate load shapes by end use.

MR. NEME:  Doesn't -- but is it fair to say that water-heating, drying, cooking, just given your personal knowledge, is much less peaky or will impact the peak hour relative to -- the percentage of demand for each of those end uses on the peak hour will tend to be much lower than it is for space heating, because they are not climate-driven, their consumption is not climate-driven?

MR. RINGO:  I haven't modelled those load shapes, so I can't answer that question.

MR. NEME:  Okay.  Okay.  Thank you, that's helpful.

Can we go to GEC 28.  So this is a -- if we could scroll a little further down.  Thank you.

So in this response you provided for 2030 a breakdown of the energy efficiency load reductions that you forecast and where they are coming from in four different buckets.

I want to focus on the third, the improvements to residential building envelopes, where you show in the diversified scenario that you would get 1.4 petajoules per year and in the electrification scenario 2.6 petajoules per year.

And let me start by asking just to make sure I'm understanding correctly what's being depicted here.

That 1.4 petajoules per year, that's the amount -- the cumulative persisting savings in 2030 from all building-envelope efficiency improvements that occurred between -- from retrofits that would have occurred between 2021 and 2030?

MR. RINGO:  I can't answer that with certainty, so, yeah, I would have to take that back.

MR. NEME:  Okay.  If you could, that would be helpful.  I'm just reading the of the title of the table, because it says that's the annual gas consumption savings in 2030 due to the cumulative effects of efficiency improvements in the prior ten years.

MR. RINGO:  Right, so we, between that 2020 time step and the 2030 time step, assume that there is some improvement to the residential building envelope, and that improvement results in reduction in fuel use and electricity use, and here it says 1.4 petajoules for diversified scenario, so that -- you're right, that we don't go back and undo those energy efficiency improvements.

MR. NEME:  Okay.

MR. RINGO:  So I think your characterization of it is correct, but I'd like to confirm.

MR. NEME:  Okay.  That would be great.  Thank you.

MR. MILLAR:  Okay.  So we'll mark that as an undertaking, I take it, which would be JT2.2.
UNDERTAKING NO. JT2.2:  TO ADVISE IF THE VALUES IN TABLE 1 ARE THE CUMULATIVE PERSISTING SAVINGS IN 2030 THAT RESULT FROM ALL EFFICIENCY IMPROVEMENTS THAT WERE MADE IN THE PRIOR DECADE.  ALSO TO CONFIRM WHETHER IT IS A REASONABLE ASSUMPTION THAT A PETAJOULE OF METHANE IS ABOUT 26 MILLION CUBIC METRES OF ENERGY CONTENT OF FOSSIL GAS.  ALSO TO CONFIRM THE BASIS FOR THE NUMBERS IN ROW 3.

MR. STEVENS:  David Stevens for Enbridge here.

Decker, can you just sort of summarize what it is that you are going to confirm so that it's really clear on the transcript?

MR. RINGO:  Is the GEC 28 table 1 annual gas consumption savings depicted, is that persistent over the course of the study period.  Does that capture it, Chris?

MR. NEME:  No, I would reframe it slightly differently.  It's, are the values in table 1 the cumulative persisting savings in 2030 that result from all efficiency improvements that were made in the prior decade.

MR. RINGO:  Okay.  I agree with that.

MR. STEVENS:  Thank you.

MR. NEME:  Okay.  So we may -- I may have some stuff to add to that undertaking, some of these follow-on questions, so bear with me here.

I tried to understand what that -- what those numbers meant, the 2.6 and the 1.4, relative to what Enbridge is doing with their DSM programs, so I believe a petajoule of methane is about 26 million cubic metres of energy content of fossil gas; is that fair?

MR. RINGO:  I don't have that conversion factor in front of me.

MR. NEME:  Well, could you, as part of the same undertaking, confirm that that's a reasonable assumption?

MR. RINGO:  Okay.

MR. NEME:  Then if that is correct, 1.4 petajoules in the diversified scenario, times 26 million cubic metres per petajoule, we'd get about 38 million cubic metres, and that the 2.6 would be equivalent to something like 70 million cubic metres.

Can you tell me how it is you came to those assumptions as the right assumptions for 2030?

MR. RINGO:  We worked off the assumptions presented in the ETSA report regarding -- it was retrofit building code requirements and I think we used the...  I don't recall whether the ETSA included the percent savings resulting from those, but we did use guidance from those to understand the conversions or upgrades of homes that would be occurring.

I'd have to look back at our methods to present that in any more detail.

MR. NEME:  Perhaps as part of the same undertaking you can explain, articulate more precisely what the basis for those numbers was?

MR. RINGO:  Yes.

MR. STEVENS:  It is David Stevens speaking again.  Chris, again, a lot of undertakings -- so to be clear for the record, the addition to undertaking JT2.2 is to confirm the basis for what numbers?

MR. NEME:  The numbers in row 3 of this table.

MR. STEVENS:  Thank you.

MR. NEME:  The reason I'm asking all of this is that, again if my math is right about how many cubic metres are in a petajoule, the 30 million cubic metres for the diversified scenario and 70 for the electrification scenario, I went back and compared them to Enbridge's DSM plan, and in just 2023, if my reading of their plan was correct, they were forecasting to get 22 million cubic metres of savings from non-low-income customers and another 3 million from low-income single families, so 25 million total.

I was trying to understand, if they're getting 25 million a year and that doesn't include some of the --


MR. RINGO:  If I may, is that only for residential building envelope improvements?  Or is that including faucet aerators and showerheads, and all the other things that are incentivized through that DSM program?

MR. NEME:  I believe it is only or predominantly from building envelope savings.  It is from the home retrofit program, but I may be...

MR. RINGO:  I would be surprised if that were the case.

MR. NEME:  Let's leave it there.  If you could get back to us with the aspects of the undertaking we just laid out, that would be great.

MR. RINGO:  Okay.

MR. NEME:  Can we turn to GEC-37.  This has to do with hydrogen storage costs.  I believe that in this response you indicated that the $11 per megawatt that was shown in table A11 of your appendix should have been expressed as dollars per megawatt-hour, is that?


MR. RINGO:  That's correct.

MR. NEME:  That's correct, okay.  If we could now kind of turn to figure 7 in your report, which is exhibit 1, tab 10, schedule 5, attachment 2, page 28.

MR. RINGO:  Which one, sorry?

MR. NEME:  Where I'm going is that, and maybe we don't have to pull it up, I believe you showed hydrogen consumption values of about 30 and about 100 -- starting at the diversified scenarios, starting at about 140 petajoules of supply and going to over 800 petajoules.

I took those percentages in the bottom left-hand corner in blue, 14 percent of 1028 and 73 percent of 1149.

MR. RINGO:  Okay.

MR. NEME:  That sound about right, 140 petajoules of hydrogen in 2030 and over 800 in 2050?


MR. RINGO:  Okay, in the diversified scenario.

MR. NEME:  Yes.  So I believe a petajoule is about 278,000 megawatt-hours; is that fair?


MR. RINGO:  I don't have my conversion -- my engineering manual handy today, Mr. Neme.  I'm sorry, I can't -- I look them up all the time.

MR. NEME:  Fair enough.  Me too.  So subject to check, I think that means that the -- in 2030 you had about 40 million megawatt-hours of hydrogen and it grew to about 200 million of megawatt-hours of hydrogen in 2050.

And if that's true, then that 250 million megawatt-hours if I multiplied it by your $11 a megawatt-hour value in table A11, I get $2.5 billion just in 2050.

MR. RINGO:  Well your assumption there that all of the hydrogen produced is stored underground.

MR. NEME:  Fair enough.  So that's where I was trying to understand what the $11 per megawatt-hour means.

I assumed that that value is $11 per megawatt-hour of hydrogen supplied in a given year.  Are you saying that's $11 per megawatt-hour of hydrogen stored?

MR. RINGO:  Right, stored.  And we count storage as hydrogen produced in one of the representative days and drawn upon in another representative day.  You recall we had four seasonal representative days that hydrogen is produced more in the spring-summer-fall.  That's when the renewable electric resources are -- have higher coincidences.

MR. NEME:  Mm-hmm.

MR. RINGO:  And stored for winter months.  So it is the carry-over of, you know, the excess production in those summer and shoulder months that then gets drawn upon in the winter.  That's where the storage happens.


So a significant amount of that hydrogen that we show as annual demand there is produced in the same season that it's consumed and it's not assumed to be cost as storage.

MR. NEME:  It is produced in the same season that it's used, but not necessarily in the same day that it's used; is that fair?

MR. RINGO:  That's fair, but the idea that hydrogen would be produced at different geographic places around the province and then, you know, with demand centres near -- I mean the -- there would be some local storage option that -- I mean the storage value that we included in that table is for the long-term storage, not the kind of banking at a demand -- industrial facility or, you know, a holdover tank; that's not what we're capturing there.

MR. NEME:  Is there not a cost associated with that type of storage as well?

MR. RINGO:  That would be included in our cost of transmission, I believe.

MR. NEME:  Cost of transmission is not just a transmission line cost; it's the cost of storage before it gets injected into the line?

MR. RINGO:  I need to -- you know, I would have to take that back and see if that interim local storage, you know, where that's counted, or if it's counted.  I think -- I think that's not represented by the $11 per megawatt-hour value that you're citing.

MR. NEME:  Okay, could you tell me, then, what -- when you use that $11 storage cost how many petajoules of hydrogen you assumed would be stored per year for each of the 2030, 2040, 2050 years?

MR. RINGO:  Did we not provide that in one of our responses?  I thought we had storage cited.

MR. NEME:  If you have, that would be great.  I know you gave us the total cost of -- your estimated cost of storage.  And that's what I was -- that's what I was struggling with.  Is it just a day's worth -- a peak day's worth of consumption that you assumed was stored, or a week's worth of consumption, a month's worth of consumption?

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

MR. NEME:  Could you do an undertaking to tell us the answer to that question?

MR. RINGO:  Yes.

MR. STEVENS:  Again, David Stevens for Enbridge.  I just want to confirm the information that Guidehouse will be providing.  I think I heard it's whether the hydrogen transportation or transmission cost includes storage.

MR. NEME:  Go ahead David.  Sorry.

MR. STEVENS:  How many PJs of hydrogen storage is assumed for each of 2020, 2030, 2040, 2050.

MR. NEME:  That's correct, separately for the two different scenarios analyzed.

MR. STEVENS:  And was there anything else?

MR. NEME:  I have one last question about this, so we can see if it leads to anything else.

MR. STEVENS:  Before we move on, shall we mark that as JT2.3?

MR. MILLAR:  It is JT2.3.

MR. STEVENS:  Thank you.
UNDERTAKING NO. JT2.3:  TO CONFIRM WHETHER THE HYDROGEN TRANSPORTATION OR TRANSMISSION COST INCLUDES STORAGE.  HOW MANY PJS OF HYDROGEN STORAGE IS ASSUMED FOR EACH OF 2020, 2030, 2040, 2050.

MR. NEME:  Thanks.

So Decker, when you made a determination of whatever the number is when you get back to us about how much hydrogen storage would be needed, did you look at how much methane storage Enbridge currently has as a, you know, percent of annual throughput or as a multiplier on peak-day consumption, and draw a conclusion that you need to have comparable levels of hydrogen storage?

MR. RINGO:  We did not do that calculation looking at current levels of storage.  We looked at -- we didn't look at current levels of storage utilization, we looked at levels of storage capacity.

MR. NEME:  And is there any reason why the level of storage of hydrogen, you know, per unit of annual consumption, should be different than what Enbridge's current ratio of storage per unit of annual methane consumption is?

MR. RINGO:  Can I please use a breakout room to consult with Enbridge on this one?  I think they have more understanding of how their current storage facilities work.

Or unless, Enbridge panel, if you want to step in and just answer it.

MR. STEVENS:  I think we are just waiting for the permission for the breakout room.  Unlike the usual conference, it's just for everybody's benefit, the witnesses will all disappear from our screens when they are speaking in this instance, but it is only the witnesses.

UNIDENTIFIED SPEAKER:  Thank you -- sorry, go ahead.

MS. WADE:  Sorry, Cara-Lynne Wade, Enbridge Gas.  Just before we break out, can you restate your question, Chris?  I just want to make sure...

MR. NEME:  Sure, sure, Cara-Lynne.

What I want to understand is if there's any reason that the ratio of hydrogen storage to annual hydrogen consumption would be any different than Enbridge's current ratio of methane storage to annual methane consumption.

MS. WADE:  Okay.  Thank you.

MR. MILLAR:  Cherida, are you able to arrange for the breakout room?

MS. WALTER:  Sorry, hold on a minute.  So I see that Mr. Ringo has gone over there, and the Enbridge Gas panel, I think they're on their way over there.  Did you see the pop-up?

MS. GOYAL:  It is Reena Goyal here from McCarthys, for Guidehouse.  If I could also be given access to the breakout room, I would appreciate it, please.  Thank you.
--- Off-the-record discussion while witnesses confer in breakout room.

MR. RINGO:  Hi.  Thank you for the time.

MR. NEME:  Sure.

MR. RINGO:  To your question, would the hydrogen storage requirements as a percentage of total annual consumption, would there be a different ratio there than with methane, that is not something that we've considered as part of the Guidehouse analysis.

MR. NEME:  Okay.  Okay.  So you will just tell us in the undertaking response what you assumed about how much storage would occur each year, and we'll work from that.

MR. RINGO:  Excellent.  Thank you.

MR. NEME:  Okay.  Thank you.

Now, Decker, I want to ask a little bit about the cost numbers that you report for the different scenarios that you analyze.

And if I understand correctly, you reported -- where you report them broken down by decade, you said that those values are discounted values.

So when you say -- I just want to make sure I understand what that means and how the discounting was done to generate the numbers that you represent as discounted values.

So when you say that, for example, that costs in the 2030s were, you know, whatever, $100 million or $100 billion, and that's expressed in discounted NPV terms, what is -- how did you do that?  Did you take the -- all of the costs you estimated for 2030 and then, for those that had to be multiplied by ten to account for the entire decade, take that set of values and then divide it by 1.04 to the 10th power to discount it back to 2020, or did you do something different?

MR. RINGO:  I see we have the report up right now.

Can we go to page 43 of the report?  I'm sorry, the page number 43, not the PDF 43.

So here in table -- figure 18 -- yeah, one more page down -- we have these tables in real 2020 dollars.

MR. NEME:  Mm-hmm.

MR. RINGO:  And you are asking how did we do that?

MR. NEME:  Well, let me start -- let me take a step back and say, first of all, these are in real 2020 dollars.  Are they in discounted net present value 2020 dollars?

MR. RINGO:  I don't remember off the top of my head.  I'd have to check with our analysts on that.

MR. NEME:  Okay.

MR. RINGO:  I don't want to mischaracterize it.

MR. NEME:  You understand the distinction I'm making?  2020 dollars just means we've taken inflation off the table, but, you know, $100 in 2020 dollars in 2040 is, net present value terms, worth less than $100 in net present value, so, you know, than $100 in 2030.  So --


MR. RINGO:  Right.

MR. NEME:  -- you can do an undertaking to check whether these are net present value -- expressed in net present value terms?

MR. RINGO:  Yes.

MR. MILLAR:  It's JT2.4.
UNDERTAKING NO. JT2.4:  TO CHECK AND ADVISE WHETHER THE NUMBERS IN THE TABLE ARE EXPRESSED IN NET PRESENT VALUE TERMS.

MR. NEME:  And I guess -- maybe if you're not sure if they're expressed in net present value terms, you may not be able to answer this question and have to deal with it in the undertaking, too, but I will ask it and you can tell me.


If they were expressed in net present value terms, can you describe how that net present value calculation was done to produce the 299-dollar value, for example, for the 2030 to 2040 time period in the graph on the left?


MR. RINGO:  And if I'm sensing your concern here is that there is overnight cost for the first year of that decade and no cost of capital throughout that decade; is that how you...?

MR. NEME:  Well I actually don't have necessarily a concern, I just want to understand what the numbers represent and how they were computed.

So if -- I would assume for example for that middle bar, the 2030 to 2040 values, based on your discussions with Mr. Elson yesterday, that the model ran from the year 2030.  It estimated how many -- how much instantaneous capital investment would be necessary for new generation, new transmission, et cetera; it either assumed that that entire cost had to be incurred in 2030, or, per our conversation yesterday, you might have levellized it, you're going to let us know, and then --


MR. RINGO:  Can I let you know.

MR. NEME:  -- you can have ten years of that.  And then it took the annual -- it also estimated the annual variable cost for fuel and O&M in 2030 and then multiplied it by ten to account for all ten years of the decade.

Those would all be expressed in 2020 dollars.

My question is that you -- did you then take that number to discount -- if you discounted it in net present value terms did you discount it to 2020 by dividing by 1.04, your discount rate, to the tenth power or to the 15th power?  Because you were representing --


[Multiple speakers.]


MR. NEME:  -- each year of the decade?  That's what I'm trying to understand.  If these are discounted values, how did you -- can you describe how the discounting was done, given that the model was optimizing for just one year in the decade?


MR. RINGO:  I can take that.

MR. STEVENS:  David Stevens for Enbridge.  Is it sufficient to add that to JT2.4?

MR. NEME:  Yes.

MR. STEVENS:  Thank you.

MR. NEME:  Decker, did you say you were able to answer the question about whether you levellized?


MR. RINGO:  I am, yes.  So your question was, if there is an overnight cost to install capital at different time points in this analysis and there is a salvage kind of refund at the end of the analysis, accounting for the lifetime beyond that period, your question from yesterday is why don't we see a gigantic negative cost in 2050.


The way that we handle those costs in here is the cost of an asset that has a longer -- a life longer than its remaining -- the remaining time in the study period, that asset cost is levellized, you know, the -- on  an annual basis and the cost of -- the years left in the analysis is what's incurred as the overnight cost.

So that takes into account the salvage value and levellizes the asset cost minus the salvage value and annualizes that.

MR. NEME:  Okay, let me --


MR. RINGO:  I can give an example, if that's helpful.

MR. NEME:  That would be great.

MR. RINGO:  So say a wind turbine is needed in 2040 and it has a lifetime of 15 years.  So that's five years beyond the end of the study period.  So ten of those five years, two-thirds of that wind turbine's lifetime would be within the study period.


So the overnight cost of that asset being installed in 2040 would be two-thirds of the, you know, full overnight cost, if it were present for its whole lifetime.  Does that make sense?

MR. NEME:  Yes, but let me -- let me, at a high-level yes.  But I assume it wasn't just two-thirds.

I assume that you levellized it with the discount rate and then take the net present value of ten years of the levellized cost, which would be something different than two-thirds because the last five years would be worth less than the first ten.

Is that fair?  Or did you simply take, if it was ten years out of 15 you would take two-thirds of the capital cost?  If it was two years out of 70 you would take 14 percent of the capital cost?


MR. RINGO:  That one I'll have to take back again.  I think it's just the two-thirds, and I don't think we applied the present value calculation to those -- to those calculations but I'll have to double-check.  So I forget which number that was.  That is still an undertaking from yesterday where we are answering that question for you.

MR. NEME:  Great.  One other clarifying question.  Your example for 2040 was simple because that's the last year you would have showed any -- that is the last decade you would have showed anything.

What if it was an investment in 2030 that had a 70-year life?  You would take 20 years out of 70, so two-sevenths, or 28 percent, or 28.6, whatever that number is. And would all of that cost have shown up, that 28.6 percent of that transmission line investment, have shown up in 2030?  Or would you have levellized it so that a portion of it shows up in the 2030s and a portion of it shows up in the 2040s?


MR. RINGO:  I think the former, so that all of it shows up in the year of installation.

MR. NEME:  In the year of installation.  Okay.

MR. STEVENS:  David Stevens for Enbridge.  Sorry to keep interrupting, but I just want to make sure the tasks are clear.  Has the undertaking 1.32 from yesterday been answered, and this is a new undertaking?  Or are we adding [audio dropout] undertaking [audio dropout] 2 from yesterday?

MR. NEME:  My read is that the undertaking hasn't been answered yet and this discussion will help Decker refine his answer, to make sure it's capturing the things what that it needs to capture.

MR. STEVENS:  I suggest, Michael Millar, that we mark this as a today-undertaking that will additional to 1.32 from yesterday so that there's clarity as to the task to be done when the transcript is reviewed at the end of this.


MR. MILLAR:  If that's helpful I can do that.

That will be JT2.5.
UNDERTAKING NO. JT2.5:  SUPPLEMENTAL TO UNDERTAKING JT1.32.

MR. STEVENS:  Thank you.

MR. NEME:  Okay.  Could we turn to GEC 24, please.  I think in this question we asked if you could express the cost of RNG in dollars per cubic metre.

In your report you show us what the speed stock (ph) costs are, the variable speed stock costs, the variable O&M costs and the capital costs.  I think per some of the discussion you had with Kent yesterday, it is hard to -- in many other studies that I've seen of decarbonization pathways, they express costs of the fuels in dollars per cubic metres or per million BTUs or per therm or whatever, depending on the jurisdiction.

So comparing them the way you presented them is a little bit challenging.

So I'm -- I think your response was that you -- you can't do that because there are some variables that are necessary to accurately present that, one of them being taxes, and the other of them being the cost of capital, if I'm paraphrasing your response correctly.

So I'm wondering if you could present the costs in dollars per cubic metre per RNG that you've assumed by decade, using Enbridge's weighted cost of capital currently and ignoring taxes.

MR. RINGO:  That would be a new calculation that we haven't conducted.


MS. WADE:  Can we have a breakout room, Decker, just to talk about that?


MR. RINGO:  Sure.  I would prefer that.

[Witness panel confers.]


MR. RINGO:  Mr. Neme, so the question was can we produce a cost per petajoule or unit energy for RNG that includes Enbridge's cost of capital.

And the examples I gave of things that are excluded from our model -- our -- you mentioned taxes and cost of capital.  There is also profit, there is also return on equity.  There is many things that go into developing a commodity cost that might be useful for comparison to other reports, including -- and yesterday we agreed to provide -- and in the letter from March 19th, Guidehouse agreed to provide the dollars per metre cubed of RNG, per the request from Mr. Elson, with the caveats that this is a production cost.

We have estimated the cost of capital and the O&M to produce RNG, and we have estimated the volume of RNG that will be produced, and we are going to do that division and provide that, with caveats that this is not a commodity cost; this is not our forecast of the market price of RNG.

I think including one of those elements that goes into the commodity cost but not the other elements will not give you a number that's any more useful for your comparison to other reports, so, yeah, I don't think Guidehouse is willing to undertake this additional calculation for that reason.

MR. NEME:  Okay.  Let's leave it at that.  Thanks.

MR. RINGO:  Thank you for the question.

MR. NEME:  Can we turn to GEC 23, please?  I believe there's a table -- there you go.  Thank you.

So I believe this suggests that none of the transmission pipe that is currently in play for methane is of the kind of modern polyethylene that could automatically carry hydrogen.

So I just wanted to confirm that Guidehouse, for all of its gas transmission cost assessments where you were assuming that existing pipe would be converted to hydrogen-carrying pipe, did you assume that all of that pipe would need to be refurbished or treated, all the transmission pipe?

MR. RINGO:  We did not model the cost of a complete refurbishment of transmission pipe.  We did not, no.

MR. NEME:  And why would that be?

MR. RINGO:  We modelled the cost of refurbishing a sufficient amount of transmission pipe to transmit the future capacity of hydrogen that's required.

MR. NEME:  I got you.  I got you.  Sorry.  I didn't mean to suggest you would refurbish all pipe.  But the portion of pipe that you assumed would be needed to be carry hydrogen, you assumed a hundred percent of that would be refurbished?

MR. RINGO:  Yes, sir.

MR. NEME:  Okay.  Great, thanks.

And then maybe this is a question for the Enbridge panel.

The distribution pipe, it looks like about 40 percent of it is modern polyethylene, and I want to get your take:  Does that mean that about 40 percent of your distribution pipe could carry hydrogen without any capital investment and the other 60 percent would require a refurbishment investment?

MS. MARTIN:  Tracey Teed Martin.

We have to do the engineering assessment to determine what, if any, modifications need to be made to our system, but at this point I think for the purposes of this, yes, we're looking to convert our existing polyethylene pipe over to carry blends up to and including 100 percent hydrogen.

MR. NEME:  And the presumption is that that could happen without any investment in that pipe?  The polyethylene portion of the pipe.

MS. MARTIN:  Polyethylene, we have to do the engineering assessment, but I believe this literature suggests that the pressures that we're operating at, there may be -- we don't believe that there's going to be any permeation, which is the concern with polyethylene pipe.

MR. NEME:  Mm-hmm.

MS. MARTIN:  So, I mean, while I can't say for sure whether there won't be any modifications, it's looking like there would be minimal.

MR. NEME:  Okay.  And is it fair to say for the other 60 percent that if you wanted to convert any of those to carry hydrogen, that there would be significant costs to refurbishing them?

MS. MARTIN:  No.  Again, we'd have to do the engineering assessment.  I can't comment on that.

MR. NEME:  Okay.  Thank you.  


Could we pull up ED-127.  And just my preamble to this is that I believe in -- that ED-127 asked you about the fact that there is only about 30 percent as much energy per cubic metre of hydrogen as there is per cubic metre of methane, and doesn't that mean that the capacity you need to bring the same amount of -- you need to triple the size of a pipe to bring the same amount of energy capacity to a home or business or industrial customer, and your -- if I could paraphrase your response, it's that, well, no, it's a little bit more complicated than that.  There are some things that you could do to allow higher amount of energy from -- in hydrogen than just the 30 percent value to be carried, and I'm wondering if you could elaborate on that a little bit more.

What are the things that you would do to enable a cubic metre of hydrogen to have more energy capacity than 30 per cent of a cubic metre of methane as it's currently transported.

MS. MARTIN:  If I'm understanding your question correctly, what are the things we can do to increase the capacity of our system to account for the difference in BTU contact?  Is that?


MR. NEME:  Yes.

MS. MARTIN:  One of the things --


MR. NEME:  (inaudible).


MS. MARTIN:  -- yeah, one of the things we could do is increase the pressure, as an example.  But I think what we were trying to get at is every distribution network has its own characteristic, and so it is going to depend on, like, what the load is on that system and whether or not we can increase the volume, for example, through those pipes.

And so what we're trying to get at here is where you inject, are you at a low point?  What is the operating pressure that you are operating at?  What are the constraints on that system, if any?  Have the volumes on that network changed?  Like have you had a large volume customer, for example, come off or come on?


So there are many different attributes that have to be taken into consideration when we are trying to calculate the capacity of a given system.

MR. NEME:  Fair enough.  So the 30 per cent figure may not be perfectly applicable in every application?


MS. MARTIN:  Yes.  Yes.  That's right.

MR. NEME:  But can you give us a -- the 30 per cent can never become a hundred per cent, right?  There is nothing you can do to turn -- to get the same amount of -- 

MS. MARTIN:  BTU content -- no, no, other than increasing the pressure, potentially.  


But I would also say -- I would draw your attention to the last paragraph in that same IR.  Like there's so many things that are going to be happening that trying to predict in 2040 or 2050, like what energy efficiencies are going to be achieved, what, you know, fuel switching, electrification, what technology will be available.

So trying to predict how much additional capacity we're going to have to add to our system, it's going to happen -- as we convert over to hydrogen, it is at that point that we are going to have calculate what capacity requirements we need.

MR. NEME:  I appreciate all that.

MS. MARTIN:  -- to account all of those things happening in parallel.

MR. NEME:  I appreciate all that. I am just trying to get some bounds on this 30 per cent number.  So you can increase the pressure, would that raise the amount of carrying capacity of hydrogen of 35 per cent of -- or 40 per cent of what a cubic metre of methane can currently carry -- 

MS. MARTIN:  -- calculation but theoretically, yeah, you can pressure-elevate, and that's one of the things before we call for reinforcement, that's one of the options we always look at.  But not every system can be elevated.  I just want to be clear about that.

It's really -- you have to do the engineering assessment to understand whether it can be.  But that is one -- one lever that's available to us to increase the capacity of an existing pipeline.

MR. NEME:  Okay, so you could increase it -- the amount of energy in a cubic metre of hydrogen to more than 30 per cent of the energy currently typically moved through cubic metre of methane, but it sounds like there are limits to that and --


MS. MARTIN:  Yes.


MR. NEME:  -- you might get a little bit more but you are never going to get -- you are never going to get close to the point of a cubic metre of hydrogen is providing --


MS. MARTIN:  To be -- to be fair, I'm not increasing the energy content of hydrogen.  What I'm doing is increasing the pressure and condensing it.  So I'm putting more energy into an existing pipeline,  but I haven't changed the fundamentals of how much energy is in a cubic metre of hydrogen.

MR. NEME:  Okay, and I'm just trying to get some bounds on, when you say more what's the kind of outer limit of more?

MS. MARTIN:  Well it depends on how high I can increase the pressure in a given pipeline.  It's like -- it's physics.  It is pV equals nRT.

MR. NEME:  No, I appreciate that.  But within the typical reasonable bounds of what's provided possible about how much you can increase the pressure, how much more are we talking about?

MS. MARTIN:  I can't say that because it is really dependent on a specific pipeline.

MR. ELSON:  Can I jump in with a follow-up question.  I meant to ask about this.  I'll take it away from the time on my next panel.

Just quickly, I understood this response saying it's not necessarily going to require three times as large of a of a pipe to carry hydrogen, but I didn't see that answer being in one direction, in that you just don't quite know whether it may require a little bit more than three times, for example, if you need to lower the pressure to prevent hydrogen as a smaller molecule leaking out.

Is that a fair characterization of the response?  You just -- you just can't say for sure whether it would be exactly three; it could be a little bit more, it could be a little bit less?

MS. MARTIN:  No, I don't think so.  So, there's different concerns on different materials.  So in steel it is hydrogen and (inaudible).  In polyethylene it is permeation.


And like, we operate our polyethylene systems at relatively low pressures, like somewhere between, you know, 20 and 65 pounds.  And at those pressures, like even if we were to elevate that a little bit, we're not seeing [audio dropout] literature suggests that permeation would be negligible under those circumstances.

So I -- I don't -- I don't think we have to increase the capacity, or lower -- or lower the pressure, that is.

If anything, we could (audio dropout.)


MR. ELSON:  I guess the thing I'm confused about is why can you put hydrogen under more pressure than you could put methane?

MS. MARTIN:  We could do the same with methane as well, but we --


MR. ELSON:  So it's not really increasing the capacity, is it?  You are just using it at higher --


MS. MARTIN:  Because we're -- if we elevate, we're operating at a higher pressure so then yes we will increase the capacity of that particular system.

MR. NEME:  But not the relative capacity of the methane if you could do the same for methane?  I think that's Kent's question.

MS. MARTIN:  Two pipelines operating at the exact same pressure, yes, you'll need more capacity for hydrogen to offer the same amount of energy.

MR. ELSON:  Thank you.

MR. NEME:  Thank you.

MR. MILLAR:  We're right at about 10:45.  Is this a convenient spot for a break or did you want to finish one set of questions?

MR. NEME:  I have one last question and then was going to pass it over to Mr. Poch.  This may be a quick one.

MR. MILLAR:  Okay let's do that then.

MR. NEME:  Could we pull up GEC 54.  As it's coming, I will just note that this was a question in which we observed Enbridge in their filing indicating that they've done some field trials of hybrid heating systems.

And we asked a bunch of questions about it including looking for data from the field [audio dropout] how much consumption is actually used and what the impacts in peak were, et cetera, noting that this evidence will be addressed in Phase II of the proceeding.


And while we appreciate that, we weren't asking the question as it relates to the issues that will come up in Phase II of the proceeding.

We asked it here because we thought that this data could be informative for our understanding of, you know, the load shapes of heating systems, the options and alternatives to some of the decarbonization pathways put forward in the Guidehouse study.


So we're wondering if Enbridge could actually provide the response to this question now, so that we could use it for that purpose.


MR. POCH:  I'll just remind everybody that when the Board set the issues list they explicitly indicated that if questions about these topics were relevant to the Phase I issues we were at liberty to ask them.

MR. STEVENS:  May we have a moment, please, for the regulatory team to speak about this?  -- most efficient in fact for us to respond after the break rather than using everybody's time now.

Is it okay with you if it turns out we need to ask the witnesses a question about this before responding that we speak to the witnesses solely on this question?


MR. POCH:  That's fine.  Speaking for the GEC, that's fine.

MR. MILLAR:  Let's take our break.  We are at 10:50, so let's come back at 11:05.
--- Recess taken at 10:50 a.m.
--- On resuming at 11:05 a.m.

MR. MILLAR:  Mr. Stevens, I think there was going to be -- did the panel wish to address that last question from Mr. Neme?

MR. STEVENS:  I think it's been left to me to address.

Enbridge Gas will provide a response to GEC-54 as an undertaking.  The response will be based on whatever day that information is currently available.

All of which is to say there may not be data or answers for everything, but we'll confirm whether that's the case or not.

MR. MILLAR:  That will be JT2.6.
UNDERTAKING NO. JT2.6:  TO PROVIDE A RESPONSE TO GEC-54.

MR. MILLAR:  And Mr. Neme, was that the end of your question, or we can pass to Mr. Poch, or did you have something else?

MR. NEME:  No, I'll pass to Mr. Poch.

MR. MILLAR:  Okay.  Thanks.

David, the floor is yours.  A reminder, you are supposed to wrap up by around 11:25.

MR. POCH:  Okay.  That shouldn't be a problem.  As everyone can see, there was a good reason to have Chris do this cross rather than me.  These questions, they got pretty detailed.
Examination by Mr. Poch (cont'd.):

First of all, if you could turn up GEC-6.  These are all in the L1.10 series unless I say otherwise.  GEC-6, part (c).  We were asking you for what the highest feasible level of hydrogen blending is, assuming you don't -- you haven't accomplished this -- the changeover of end-use appliances and so on.  And you indicated that that's what the grid study will look at, the blending study will look at.

Can we just get what your current working assumption is?  You must have a working assumption.  After all, you've done this whole simulation.

Can we just get your, with the caveat we appreciate it's preliminary, what that is?  And this is really for Enbridge.

MS. MARTIN:  Tracey Teed Martin.  We were under the -- we -- there is nothing to suggest that we can't blend at any levels, up to and including 100 percent hydrogen, within our system.

MR. POCH:  So you are assuming right now that you can put 100 percent hydrogen in your system without changing your customers' end-use appliances, and that would be safe for you --


MS. MARTIN:  Oh, okay.  Sorry.  If you are referring to end-use appliances, no.  When you get to higher levels of hydrogen, there will have to be some changes to end-use appliances.  It -- really, we have to do the engineering study, and it is on a case-by-case basis.  Every network will be unique.

It will depend on, like, if there's, let's say commercial or industrial customers that have specialized equipment, we'll have to work with those customers to understand when they can take hydrogen and how much.

So it really, you know, it's going to be dependent --


MR. POCH:  No, of course, in the case of an industrial use or something it is specific, but let's just take the residential sector, by way of example.

You know, what -- with the residential sector as it is today, with the appliances in place today, what's your assumption that you can -- how much H2 you can blend in?

MS. MARTIN:  Our working assumption -- and this is through the hydrogen task force with the CSA -- our working assumption there is roughly -- it's debatable, but between 30 and 40 percent hydrogen should be compatible with existing appliances today, with minor tweaks, so we are just talking about tuning the burners.

That hasn't been confirmed.  That is just the working group's assumption, and we are actually participating in joint industry partnership with utilities across Canada to do hydrogen testing at different blends on existing appliances today, so that work is evolving and information is evolving on that, but in our discussions that seems to be what the industry is coalescing around.

Beyond that, you get to the point of no return where your appliances pretty much have to be hydrogen ready and you have to have security of supply, because you can't flip back and forth between your percentage of blends.

MR. POCH:  I understand.  And just -- maybe you've just answered it, but when you say with tuning of appliances you might be able to get up to 30 or 40, can you do 30 or 40 in a neighbourhood where some of them are tuned -- they all have to be tuned to do that, first of all, a hundred percent of the recipients?

MS. MARTIN:  Well, we're not -- like I said, we are still doing testing.  We're not a hundred percent sure what, if any, modifications to appliances will have to be made, but we are fairly certain that existing appliances can handle that -- those levels of -- that -- I'm talking residential now -- residential appliances can handle that percentage blend of hydrogen.

MR. POCH:  What I'm asking is, if tuning has to happen, it's going to have to happen to everybody on a given main before you can push that -- put that main over to hydrogen, get 30 to 40 percent, correct?

MS. MARTIN:  If tuning is required, yes, everyone.

MR. POCH:  Okay.  Thank you.

And in GEC -- well, don't pull this up, because you took us through a convoluted trail.  In GEC-27(c) we asked how much of any 100 percent of hydrogen is assumed for the different sectors.  You referred us to an SEC interrogatory, which referred to Posterity evidence, so maybe we could just go right there.

That's Exhibit 1.10.5, attachment 1, at page 113.  And at page 113 of that report -- oh, no, there it is, I think.  Yes, there it is.  That table 102, Exhibit 102.  Just a little bit -- there we go.  Thank you.

You've -- we had asked for different sectors broken apart, and this provides residential and commercial combined.

Can we get that broken apart by residential and commercial?  This is probably for Posterity, I imagine, this question.

MR. TIESSEN:  Alex Tiessen, Posterity Group.

So just to clarify, you are asking if we can break apart the numbers in the second and third row of Exhibit 102?

MR. POCH:  Yes.

MR. TIESSEN:  I think that's possible.  I'll ask Dave to weigh in after I finish, but my understanding is that we have assumed a blend for both sectors, so it is likely that it will look identical for both residential and commercial sectors.

MR. POCH:  All right.  Both for the 100 percent and for the 10 percent situation?

MR. TIESSEN:  Yes, yes.

MR. POCH:  All right.

MR. TIESSEN:  Dave, did you -- did you understand anything different?

MR. POCH:  Your mic is off.

MR. TIESSEN:  Oh.  Oh.  We can move on.  I'm confident --


MR. POCH:  All right.  Let's take a -- let's take that as a -- [Multiple speakers] -- let's take that as an answer, and if you --


MR. TIESSEN:  Yes, I -- no, I'm confident with that answer, yes.

MR. POCH:  Okay.  Thank you.

Now, back in -- sorry, let me just catch up with myself here.

In GEC-15 (h) and (i) you indicated assumptions about how this changeover occurs and the mechanics of converting from methane to hydrogen in the residential and commercial sectors.  And Guidehouse said that they assumed it's -- that appliances would be -- that heating equipment would be replaced at the end of life, at the natural end of life for those things.

And in -- in answer (i), Guidehouse said that their model assumed there would be this gradual changeover and that branches of gas network would convert when all the customers in the branch are equipped with hydrogen-ready equipment.

So my question is -- and maybe it is as much to Enbridge as it is to Guidehouse and, for that matter, for Posterity, anybody who can comment.

I'm just trying to understand how you physically get from here to there.  If you've got a bunch of neighbourhoods and you've got, you know, your mains narrowing in size and then you get to the final ones running down the street, wouldn't you need to have -- you'd need to have a complete segregated stream of a hundred percent hydrogen pipes upstream of any neighbourhood where you've achieved this 100 percent of customers being hydrogen-ready.  And if you've got other neighborhoods that aren't ready, wouldn't that mean you'd really have to wait till everybody downstream from any given point is ready before you can change over anybody?  Is that fair?

MS. MARTIN:  Tracey Teed Martin.  I think -- the way I see this working, potentially, is similar to our pilot project in Markham, where we have kind of an isolated neighbour or isolated network where we can inject.

And so like I don't see this rolling out that we'd be injecting at Dawn, let's say, and then it's everywhere, it is likely going to be rolled out network by network.


And we can also isolate those networks, right?  So let's say we have an interconnected network that has 5,000 customers and not all of them are ready.  We can break the connection and potentially isolate it down to a smaller community that is ready.


But you are correct that in that ones the gas is within that network, everyone attached to that network needs to be ready to accept it.

MR. POCH:  Right.  And if you are talking about a lot of injection, you can't -- you, you know, you can't just do this with tanker trucks, you know, for a large area.  You do need to have pipes getting there from wherever --


MS. MARTIN:  You have to have a -- a way of getting hydrogen there, yes.

MR. POCH:  All right.  And given that you've already, you have indicated and Guidehouse has indicated that the model assumes this -- changeovers don't occur until this natural changeover of appliances, how do you how did you deal with the problem in your modelling that you've got who-know-when we're going to have a government regulation or market that makes all new appliances hydrogen-ready?  And then at that point we still have -- we might have furnaces sitting out there that are still pumping away 30, 25 years later.  I know the average life might be 15 or 20 but some of them might last 25.  How did your model overcome that problem?

MS. MURPHY:  Jennifer Murphy from Enbridge.  I'll start and then Decker and other panel members can feel free to jump in.  I would say both the electrification and diversified scenario are based on scenarios that have a lot of assumptions.

We've assumed that things are available in the future without developing a plan for how those would come to fruition.  So we haven't undertaken to develop a roll-out plan for hydrogen, and that wasn't in scope, but just as the same as on the electric side we've assumed battery storage, or more wind or solar generation is built.  The transmission lines are built for gas and electric.

There are a lot of assumptions and we haven't necessarily gone down the pathway of figuring out how this roll-out happens; it was just a future scenario where we assume that these things are available as needed.  

Would they need government policies, incentives, you know, we assume those things happen as needed to make sure that the roll-out occurs.

MR. POCH:  Yeah, I guess.  All right, well we can leave the rest for later.  That's fine.

You indicate in GEC this -- if you could turn that up and part (j) sub 1 or sub-(i), the answer to (j)(i).

I just want to make sure I understand this.  In the middle of that paragraph you say:


"Guidehouse accounted for systems that undergo a transition, example, furnace to heat pump", but you didn't count costs for like-for-like end-of-life replacements, so furnace-to-furnace.

So if a customer in the electrification scenario has had to, obviously converted, you caught those costs and -- but if that customer stayed on in the diversified scenario, stayed on a somewhat slightly modified tweaked furnace and carried on, and that furnace died and had to be changed over, you didn't count that cost; is that correct?


MR. RINGO:  If that furnace died and had to be changed over to what?

MR. POCH:  To continue on as a gas hybrid furnace.

MR. RINGO:  For hybrid heat pump furnace systems we counted the cost of those conversions.

We assumed that post-2030, gas furnaces are not -- you know, sub 100 percent efficiency AFUE, going to be permitted.  So all gas furnaces assuming the 15- to 18-year lifetime would be replaced by the end of the study period.

They convert at some point to electric- or gas-powered heat pump or a hybrid heat pump-furnace system, all of which all of those costs are counted.  But just that one-time conversion.  


So if a customer's furnace fails in 2020 and they replace it with a furnace, that baseline to baseline is not captured.

MR. POCH:  I think I understand that.

Could you turn up SEC 14, just to -- a minor clarification.  There you give the -- you were asked for the sort of -- for the equivalent price -- how would you put it -- the price of carbon for gas cost to equal the electricity cost.  How much the carbon charge would have to go up for the gas cost to equal electricity cost.

I'm not sure who answered this.  I'm just trying to understand what you meant by unit costs.

Did you mean for equivalent BTU?

MS. MURPHY:  It's Jennifer Murphy at Enbridge Gas.  I'm just going to take a moment to read our response.

MR. POCH:  Sure.

MR. WOOD:  Enbridge, Cody Wood.  So the conversions behind these tables are all done in kilowatt-hours so that you have --


MR. POCH:  Okay.

MR. WOOD:  -- a unit cost basis between electricity and the gas.


MR. POCH:  All right, so --


MR. WOOD -- and the exceptions for that are stated below.

MR. POCH:  Right, so that you didn't make any -- you are just assuming if we were looking at this that for the cost of running a meeting in end use you are just assuming 100 percent efficiency for electricity and, in effect, you are assuming 100 percent efficiency of use of both, for both fuels?


MR. WOOD:  This is done on an energetic basis to arrive at the unit cost basis.


MR. POCH:  Okay.


MR. WOOD:  So one unit of energy for one unit of energy.


MR. POCH:  So if we wanted to look at a customer percent perspective we were layer on the efficiency of use in each scenario; fair?


MR. WOOD:  Enbridge, Cody Wood.  If you were to look at this from a customer perspective and the costs to customers which I understand the question was not asked.

MR. POCH:  Right.

MR. WOOD:  As this question was asked on a unit basis for the equivalent cost of gas to electricity, including carbon tax, you would have to do additional modifications to arrive at that.

MR. POCH:  One of those being efficiency of use, obviously.

MR. WOOD:  Correct.

MR. POCH:  Thank you.  Those are my questions.  

MR. MILLAR:  Thank you, Mr. Shepherd.  We will turn it to you.  Mr. Shepherd, we are looking to have our lunch around 12:30, if you are able to find a convenient spot around that time.

MR. SHEPHERD:  Great, and do I get David's minute that he didn't use?

MR. MILLAR:  I'll give you half of it.  You get 30 seconds.
Examination by Mr. Shepherd:


MR. SHEPHERD:  Thanks.  My name is Jay Shepherd.  I represent the School Energy Coalition.  I'm going to ask that -- do you have's -- answered a lot of detailed questions from Chris who actually understands this stuff.

I'm going to ask a little more higher level questions to try to understand, starting with the Guidehouse model and what it does and doesn't do.

And so I guess these questions are for you, Mr. Ringo, but whoever else wants to answer, feel free.

The Guidehouse model itself, you understand the difference between a cost model and a dispatch model?

MR. RINGO:  Yes.

MR. SHEPHERD:  And it's a dispatch model, right?

MR. RINGO:  Yes.

MR. SHEPHERD:  And it's a dispatch model that dispatches five days on four different years.

MR. RINGO:  Yes.

MR. SHEPHERD:  Okay, and the idea is that those -- is that dispatching -- and by dispatching, what that means is that you -- you have a given demand, energy demand, of given types of energy needs, and you have given resources, and you match them in the most cost-effective way.

MR. RINGO:  Yes.

MR. SHEPHERD:  And you do it on an hour-by-hour basis.

MR. RINGO:  For those representative days, yes.

MR. SHEPHERD:  Awesome.

Okay.  And the constraint that -- the main constraint in your model is it has to get to net zero, right?  It is an unsolved -- if the model is run and the answer isn't net zero, then it's -- you did -- it's not a viable solution and you have to fix something.

MR. RINGO:  That's right.

MR. SHEPHERD:  Okay.  And, so, now, given that, I want to understand what's baked into the model and what's determined in the inputs because, as I understand it, our code is a statistical modelling language, right?

MR. RINGO:  I'm not the code developer.  I can speak to the formulation, but I don't know what R code is typically used for.

MR. SHEPHERD:  Will you accept that subject to check, it's not an energy language, it is a statistical language?

MR. RINGO:  Okay.

MR. SHEPHERD:  Okay.  And you licence an optimization software that helps you do the model calculations more efficiently; right?  That helps you optimize things more efficiently.

MR. RINGO:  I would say at all, not just more efficiently.

MR. SHEPHERD:  Oh, okay.  So your optimization model is this external commercial product that you licence?

MS. LINDLEY:  We licence an optimizer that our code uses to run the linear programming that it does.

MR. SHEPHERD:  And it's actually specifically written for statistical modelling and for R code, right?

MR. RINGO:  It is written in R code.

MR. SHEPHERD:  Okay.  Can you tell us what that product is?

MR. RINGO:  GUROBI.

MR. SHEPHERD:  Do you want to spell that for people?

MR. RINGO:  G-U-R-O-B-I.

MR. SHEPHERD:  Okay.  Thank you.

You also have a library of calculation functions that -- that Guidehouse has that your model that we're talking about here calls in whenever you need to do certain types of functions, right?

MR. RINGO:  Yes.

MR. SHEPHERD:  So you don't have to rewrite them for -- every time do you a model, you don't have to rewrite them, they're standard.

MR. RINGO:  Exactly.

MR. SHEPHERD:  Okay.  And you call that your development environment, right?

MR. RINGO:  Yes.

MR. SHEPHERD:  And so none of this relates to energy per se, right?  This is -- this model at its root and the optimizer that you licence, they are all sophisticated number-crunchers, but they don't actually -- they are not designed specifically for energy; they're designed to crunch numbers efficiently; is that right?

MR. RINGO:  I would say that the optimizer solution is designed to crunch numbers and R code can be used to crunch numbers, but the code that our development team has created is specific to model and energy system that is specified by the inputs that we provide to it.

MR. SHEPHERD:  All right.  The reason I ask that is because baked into your model that is outside -- not in the inputs but right inside the model, there's no energy assumptions, are there?

MR. RINGO:  What would you consider an energy assumption to be?

MR. SHEPHERD:  So things like, for example, the heat value of gaseous fuels, that's an input, that's not baked in.

MR. RINGO:  Right.

MR. SHEPHERD:  Okay.  So let me talk about the types of inputs that you have, and then I'll come back to what's left that might be actually under the hood.

So you start with scenarios, which, if I understand this right, you have two types of scenarios.  There are two parts to the scenario.  You have a set of assumptions about energy demand and you have a set of assumptions about the resources available to meet that demand, right?  And those are inputs.

MR. RINGO:  Yes.

MR. SHEPHERD:  Okay.  So then -- you have on the supply side you have a bunch of assumptions about how supply will operate.  Some of them are constraints, some of them are just calculation methods.  Things like heat value, for example, that's a supply assumption, right?

MR. RINGO:  It's included in the values that are part of the input workbook.  It's -- we don't -- I don't think heat value is an input, because it's included in the numbers that are specified in the input workbook.

MR. SHEPHERD:  So that's an interesting thing, because you have different types of inputs, right?  You have inputs that go right into the model, but then you have inputs that you use along the way to get to the final inputs that go into the model, so you -- to give an example, you calculate how much natural gas is available, but to get to that number you have to have a bunch of other assumptions, like heat value.

MR. RINGO:  That's right.

MR. SHEPHERD:  Okay.  So there's a bunch of -- the assumptions are not just the assumptions in the specific inputs into the model; they are also assumptions that you use along the way to get there?

MR. RINGO:  Such as the scenario definitions that are included in our report.

MR. SHEPHERD:  Okay.  So -- and things like, for example, you have a -- you just said a few minutes ago that you've assumed that -- that after 2030 it's not -- it's not legal, I guess, to replace a gas furnace with another gas furnace that's less than a hundred percent AUFE, right?  That's a supply assumption, but I guess that's a demand assumption, maybe.

MR. RINGO:  That is a demand assumption.

MR. SHEPHERD:  Okay.  And so the supply assumptions include things like ramp rates for different types of energy sources?

MR. RINGO:  Yes.

MR. SHEPHERD:  Does it include things like line losses for electricity?

MR. RINGO:  Yes.

MR. SHEPHERD:  And storage availability?

MR. RINGO:  Yes.

MR. SHEPHERD:  And what about things like forced outages?  Do you have a model for that?

MR. RINGO:  I would have to check.  I don't know that one off the top of my head.

MR. SHEPHERD:  It also has things like gas or transmission constraints?

MR. RINGO:  Yes.

MR. SHEPHERD:  And does it have things like line pack, how much you can pack more -- sort of marginally increase pressure to put more volume into a pipe?

MR. RINGO:  It can be specified that way.

MR. SHEPHERD:  It's not in this case?

MR. RINGO:  I don't know off the top of my head if line pack was included in the inputs workbook for this model.

MR. SHEPHERD:  Do we have the inputs workbook?  Is it filed?

MR. RINGO:  It has been requested.  This was discussed yesterday with Mr. Elson.

This is the machine readable workbook that we are -- our staff is working right now to digest and provide in data of units so that it is human-readable.

MR. SHEPHERD:  To get to the machine-readable one, didn't you have to have a human-readable one in the first place?

MR. RINGO:  It's not a one-for-one.

There is calculations and assumptions that we gathered together that come from sources, so some of those are calculated in the input workbook, some of them are not, and we are pulling those together into one unified workbook that you can use to reference all of those assumptions at once.

MR. SHEPHERD:  Awesome.  Awesome.

So anyway, these -- the examples that we've been talking about of supply assumptions, none of those are in the model.  They are not baked into the model.  They are part of the input process.

MR. RINGO:  That's right.

MR. SHEPHERD:  Okay.  So the same thing is true in the demand assumptions; you were talking about load profiles with Mr. Neme a few minutes ago, and the load profiles are all demand assumptions, right?

MR. RINGO:  That's right.

MR. SHEPHERD:  Do you have assumptions for customer behaviour, changing customer behaviour?

MR. RINGO:  We have assumptions about, I think, increased efficiency due to DSM interventions that include customer behaviour, but we haven't specified that as a specific line item.

MR. SHEPHERD:  How is that put in -- how is that input into the model then if you haven't specified it?

MR. RINGO:  What I mean by that is that we assume that there are interventions that reduce the energy load over the study period by a certain percentage, but we haven't broken those out into like Wi-Fi thermostats or individual line items that you might see in, you know, a DSM program manual for customer behavior.

MR. SHEPHERD:  So this -- these then, if we're thinking about it in terms of where this stuff resides, that would be in the scenario assumptions you would have a declining -- or an increasing efficiency use by customers?

MR. RINGO:  That's right.

MR. SHEPHERD:  Awesome.  And I think you said that you don't include in your demand assumptions, any demand response -- or you don't do that in your supply assumptions either, right?


MR. RINGO:  The load shape for the transportation sector assumes that optimizing charging, peak optimizing charging is implemented such that the transportation demand does not significantly contribute at peak.

In our supply side assumptions we do not include demand response as a supply-side resource.

MR. SHEPHERD:  So you assume for example, you assume a lot more electric vehicles, right?

MR. RINGO:  Yes.

MR. SHEPHERD:  And you assume that they're going to be charged at night, generally speaking?


MR. RINGO:  I don't have the load shape in front of me but we assume that load shape, that transport peaks at a different time than the coincident peak for the province.

MR. SHEPHERD:  And typically would be charged when demand is low, so that it's not that going to affect capacity requirements; I think you say that in your report.

MR. RINGO:  Right.

MR. SHEPHERD:  You don't assume bi-directional charging and you don't assume that electric vehicles will be used to shave peak, right?


MR. RINGO:  Right.

MR. SHEPHERD:  Am I right that not assuming demand response or any type of peak-reduction technology increases the cost of electrification option because peak load electric is more costly than peak load gaseous fuels?  Am I right on that?

MR. RINGO:  It would increase the cost of both scenarios because it's applied -- those technology options are applied in neither scenario.

MR. SHEPHERD:  No, understood.  That -- I wasn't meaning to say otherwise.  What I'm asking is because electrification is so much more sensitive to peak capacity requirements, in terms of costs, if you don't include demand response, that means your -- that's going to make your electrification scenario more expensive relative to the gaseous fuels scenario.

MR. RINGO:  You know, without testing that hypothesis, I can't say for sure, because I don't know -- you know, the demand response that you are speaking about serves to shift load but you are taking a space heating load.  You are going to turn customer's heat pumps off when it's the coldest outside.

I haven't studied the effects that that would have when you have mass electrification across the entire building sector.  It may not be as significant as you are suggesting.


MR. SHEPHERD:  Awesome.  Thank you.  You also have cost assumptions, right?  You have assumptions about how much each individual option costs?


MR. RINGO:  Yes.

MR. SHEPHERD:  And those you discussed with Mr. Neme, that those are overnight costs that are sort of a point in time, right?  This is how much we need right now.  This is how much we will have had to spend at some point to get that.

MR. RINGO:  Yes.

MR. SHEPHERD:  So all of this stuff that we just talked about, it's all stuff that is outside of the model.  It's stuff that you and your team have developed from external sources, from Enbridge, from a lot of different places.  You've developed all those various assumptions, right?

MR. RINGO:  Yes.

MR. SHEPHERD:  The model is not giving you any of that?

MR. RINGO:  That's right.

MR. SHEPHERD:  Then, you know, and understand, I don't do modelling for a living so my obvious question is:  What's left in the model?  And that is what assumptions are left in the model?  And am I right that there's an assumption of efficient dispatch in the model that is -- that's not an input.  The model has built in that it will make the most efficient choice.

MR. RINGO:  Yes.

MR. SHEPHERD:  Okay.  Are there judgment calls on how you do that?  Or is that sort of --


MR. RINGO:  Can you give me an example of what you mean by that?

MR. SHEPHERD:  So the reason I ask the question is because there is efficient dispatch and there is low-cost dispatch, right.

MR. RINGO:  Okay.

MR. SHEPHERD:  So you could have a model that says whatever the lowest cost option is, that's what we're going to do.  In this hour we need this much; the lowest cost way to do it is this --


MR. RINGO:  So perhaps I mischaracterized it.  Our model optimizes for the lowest cost solution.

MR. SHEPHERD:  Okay, so it doesn't optimize for the most efficient solution, right?  It doesn't make any normative or societal -- it doesn't have built in any normative or societal decisions that would prefer one option over another; it's just cost?


MR. RINGO:  That's right.

MR. SHEPHERD:  And there is no cost -- there is no part of the cost that include externalities?

MR. RINGO:  Could you give an example of what you mean by that?

MR. SHEPHERD:  Well, except for carbon.  There are lots of other environmental and social costs of generation that are -- that are not counted in the price but are nonetheless still costs, right?  You are familiar with the concept of externalities?

MR. RINGO:  I am, yes.  I understand what you mean now.

MR. SHEPHERD:  None of that is included?

MR. RINGO:  It's not.

MR. SHEPHERD:  I think that's all I have to ask you about the model generally.  I have a couple of follow-up questions now on the discussions yesterday.

Enbridge said -- I'm in the transcript at page 122 yesterday.  I wonder if that could be pulled up.

If you look at the bottom of page 122, Ms. Murphy says that the 224 petajoules of theoretical potential from the Torchlight study for RNG is the -- is the assumption used for available RNG in your study.

Did Guidehouse make a determination that that was a reasonable level or did you simply accept a number from Enbridge?

MR. RINGO:  I'm muted, sorry.  Could I have a breakout room with Enbridge Gas panel to discuss this question.

MR. SHEPHERD:  Sure.  Before you break out, can I make a suggestion?  Let me ask the next question too.

Ms. Murphy also said on the next page that the study uses 224 and assumes that that becomes feasible over time.

And so my question is:  In your study what cost did you assume getting from theoretical to feasible?  So maybe -- if you are going to break out, you might want to talk about that too.

MR. RINGO:  Thanks.

[Witness panel confers.]


MS. MURPHY: Jennifer Murphy from Enbridge Gas.

I'm going to start that response, Mr. Shepherd, and then invite Mr. Ringo or other panellists to --


MR. SHEPHERD:  Well, sorry, I just want to stop you for a second.

I asked Mr. Ringo, was that assumption of feasibility, was that an Enbridge assumption or was it independently verified or developed by Guidehouse.  I think I'm entitled to have the expert answer that question, and then you can add whatever you like.

MR. STEVENS:  Do you have an answer for that question, Mr. Ringo?

MR. RINGO:  I do, yeah.  I was waiting for counsel.

That was an assumption that in a series of workshops in late 2021 our team at Guidehouse met with the Enbridge team and decided that the Torchlight study, the theoretical potential reported there, is a viable ceiling for the amount of RNG available.

MR. SHEPHERD:  And do you have some sort of analysis or is there some documentation of how you got to that conclusion?

MR. RINGO:  Not that I'm aware of.

MR. SHEPHERD:  Okay.  So then I'm sorry, Ms. Murphy, go on.

MS. MURPHY:  Jennifer Murphy from Enbridge Gas.

That's basically what I was about to say, so I agree with what Decker said.

MR. SHEPHERD:  Okay.  And the second question then, Mr. Ringo, was what cost did you assume to get to there?

MR. RINGO:  So are you suggesting -- well, let me say -- step back.

Innovation is happening in the RNG space and, you know, sources of -- and feed stocks of RNG five years ago are not the same as they are going to be five or ten or 15 years from now.  There are already wood waste RNG pilots underway.

We did not assume, like, research and development costs associated with RNG, you know, increasing the feasible to the theoretical level.

We -- you know, our costs are laid out in table A11 in the appendix of our report regarding the capital and O&M costs of RNG facilities, and those are cited, and we covered them yesterday with Mr. Elson.

So our assumption is that innovation over time will lower the cost of those novel technologies that are being tested today, and eventually they will come down to be, you know -- natural gas prices do, carbon taxes will rise such that they're cost-competitive.

I'm sorry, not cost-competitive, to make the costs that are reported in our report viable.

MR. SHEPHERD:  So you did an analysis of the increasing need for RNG compared to the factors driving down price of RNG or driving down cost, production costs, of RNG to get to your cost assumptions?

MR. RINGO:  No, it was a simplifying cost assumption.

MR. SHEPHERD:  So you mentioned wood waste.  Are you suggesting that the rest of this, the other 80 percent or so from feasible to theoretical, will come from wood waste?

MR. RINGO:  No, the Torchlight study does not include wood waste in its theoretical potential, as far as I'm aware.

Enbridge, did you want to weigh in on that one?

MS. MURPHY:  Jennifer Murphy.

To my knowledge, wood waste RNG was included in the theoretical but not the feasible potentials.

So it's a suggestion that there are innovations occurring throughout the energy sector.  Over time, we expect that sources that may not be feasible today would become feasible over time, and wood waste, as an example, is  something that, when the Torchlight study was written, was less -- you know, they considered it not feasible, and we're seeing already, since that study was done two years ago, there has been innovation, and more projects in that type are happening already.

MR. SHEPHERD:  Well, that's interesting, because wood waste is actually something that was worked on 20 years ago, and hundreds of millions of dollars were spent on it, and the reason it wasn't considered feasible in the Torchlight study is because no one was able to make it cost-effective; isn't that correct?

MS. MURPHY:  I'm not an expert in what the costs of producing RNG from wood waste, so I can't really comment on the cost-effectiveness of it.

I'm just suggesting that there are projects that Enbridge is aware of that are happening, and that the more that there is pilot projects and projects on the ground, we expect the costs of projects such as wood waste to RNG as an example, that those costs would come down over time and make those types of projects more feasible.  This study --


MR. SHEPHERD:  Would you undertake to provide information on the projects you're talking about?

MS. MURPHY:  I believe we could do that, yes.

MR. SHEPHERD:  Thank you.

MR. MILLAR:  JT2.7.
UNDERTAKING NO. JT2.7:  TO PROVIDE INFORMATION ON THE PROJECTS THAT MS. MURPHY IS REFERENCING.

MR. SHEPHERD:  Coming back to Guidehouse for a second, that assumption that there would be innovation that would drive down costs for RNG, did you have similar assumptions for other energy sources?

MR. RINGO:  For other energy sources, yes, we assume that the cost of electrolyzers decreases over time.  We assume that the cost of different -- I mean, look at table A11 in the report.  It has the costs by decade for different sources, and for many of them they decline over time.

We also assume the cost of demand-side equipment would decline over time, including the electric air-source heat-pump costs would decline by, I believe 15 percent over the study period.

MR. SHEPHERD:  And what did you assume about ground source?

MR. RINGO:  Same, 15 percent decline in cost over the study period.

MR. SHEPHERD:  And that's because of -- 


[Multiple speakers.]


MR. RINGO:  Innovation.

MR. SHEPHERD:  Oh, innovation.

MR. RINGO:  And, well, I mean, that's what's driven cost declines in the past.

We didn't do, you know, a technical readiness level assessment of these technologies.  We understand that costs of these commodity products decline over time and we projected that into the future.

MR. SHEPHERD:  You didn't assume that any of these newer products like geothermal or like air-source heat pumps would decline in costs because of economies of scale, market penetration?

MR. RINGO:  We didn't -- so I said innovation, and I perhaps I misspoke.  I meant all of those things combined would lead to decline in cost of those technologies.

MR. SHEPHERD:  And did you assume that the cost decline of those sorts of things, electric sources, would decline at the same rate under both scenarios?


MR. RINGO:  Yes, I think the assumptions in table A11 that specify the costs over time -- should we flip to those?

MR. SHEPHERD:  No, I'm just -- it is just a simple yes or no question.

MR. RINGO:  Yes, those costs are the same in both scenarios.

MR. SHEPHERD:  So then you didn't include any cost decline relative to the increased market penetration in electrification, right?  So electrification obviously there is a lot more of those things than there is in the diversified, the gaseous fuels option.

MR. RINGO:  Are we talking about the demand-side heat pump equipment right now?

MR. SHEPHERD:  As an example, yes.

MR. RINGO:  Okay.

MR. SHEPHERD:  So, so for heat pumps you didn't assume that the costs would decline more if the market expand dramatically as opposed to modestly as in the gaseous fuels options --


MR. RINGO:  Mr. Shepherd, the market is going to expand dramatically in either case.  We are talking about hundreds of thousands of heat pumps per year.  We did not model the market effects -- the difference between those, no.

MR. SHEPHERD:  Can we go to page 128 of yesterday's transcript and this, I think, a question for Mr. Shipley.

You were asked what happens if there's less RNG.

MR. SHIPLEY:  Yes.

MR. SHEPHERD:  And what you said is that RNG would be replaced by something else.  I assume that you do that manually, right?  Your model doesn't produce that change; you do it, right?

MR. SHIPLEY:  So let's be clear.  If you did nothing else but change the target replacement for RNG, that the model is supposed to make, and made no other change to the model inputs whatsoever, then the model would automatically put less RNG in and the fuel that would replace it by default would be traditional natural gas.  But that's assuming that there's no human discussion of what we should do instead.  And in a normal project if we knew that there was less RNG to work with, there would be discussion with the client and, you know, a decisions made jointly about what should be part of the scenario instead of RNG.

MR. SHEPHERD:  So fossil gas is the default for things that are traditionally gaseous fuels sources.

MR. SHIPLEY:  Right.

MR. SHEPHERD:  But that doesn't mean that you just go with the default?


MR. SHIPLEY:  That's correct.

MR. SHEPHERD:  Thank you.  I want to make sure that I don't miss any of these things from yesterday.

I want to turn now to -- I may come back to some of these.  I want to turn now to some of the interrogatory responses, and starting with SEC -- I.1.2-SEC 1.

This is a question for Enbridge.

Your application does not assume the changes in the energy market that are in the Guidehouse study, right?  

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.  Our application assumes the energy transition changes that will occur over the rebasing period.

MR. SHEPHERD:  And you're assuming that there are none or not material until after 2028; is that right?  

MS. WADE:  The energy transition assumptions are -- we have considered them and they are included within the evidence, yes.

MR. SHEPHERD:  That is non-responsive, sorry.  The energy transition changes that you have assumed will have happened between now and 2028, none of them are material; is that right?

MS. WADE:  I think we note in our evidence that, yes, we have assumed energy transition assumptions and we don't expect to have large material impacts in the rebasing period.

MR. SHEPHERD:  Thank you.  I want to go to 1.2-SEC 4.

We asked about comparisons between hybrid heating and other solutions, and you gave three examples from an external study of sustainable technologies evaluation program.  And they all show significant reductions in natural gas use.  Right?

MR. WOOD:  Enbridge Gas, Cody Wood.  Yes, that's correct.

MR. SHEPHERD:  The only home that you did -- no, sorry, you offered three of them.  There were actually five, right?  The study actually did five comparisons.

MR. WOOD:  Enbridge Gas, Cody Wood.  I'm sorry, is that a question?

MR. SHEPHERD:  Yeah.

MR. WOOD:  I'm not sure if the study did, four, five, six or seven.  I'm aware of the three that are provided here.

MR. SHEPHERD:  Okay, so you didn't look at the, for example, the option of replacing gas with geothermal?

MR. WOOD:  Enbridge Gas, Cody Wood.  This question was specific to hybrid heating systems wherein an air source heat pump was paired with a natural-gas furnace.

MR. SHEPHERD:  And we asked to compare it to all electric solutions, right?  That is, that they would be cost effective.  And what you gave is examples comparing to air source heat pumps, but not the additional studies done in that program, including geothermal; or did you not see those?

MR. WOOD:  Enbridge Gas, Cody Wood.  I believe we interpreted the question in relation to all electric solutions meaning air source heat pumps.

MR. SHEPHERD:  Okay, thank you.  The -- I want to go to 1.2-SEC-6.  This may be something that you have to undertake, but I'm asking the question in the context of energy transition so I'm asking you, and then if you have to punt it to somebody else that's fine.

What we're trying to understand is how is your rate base planning going forward reflecting the impact of the energy transition?  Because clearly as we see from the Guidehouse study, your rate base is going to be impacted. No matter how you do it, it's going to be impacted.

And so the -- what you've said is you don't know what your rate base is going to be in -- after 2026 but didn't you file a capital plan?  Doesn't that mean you must know what your rate base is, if you know what your capital is?

MR. STEVENS:  It's David Stevens speaking for Enbridge.  Is that something that this panel is able to speak to?

If I could have a moment, Jay, just to confirm with my regulatory colleagues, to understand if there is a different panel that would be able to speak to this or whether an undertaking makes sense.  I'll let you know.

MR. SHEPHERD:  That's fine, thanks.

[Witness panel confers.]

MR. STEVENS:  Thank you for the moment to confer.

We suggest, Jay, that this question would be better asked of panel 4, who are speaking to capital and rate base.

That being said, we can't promise on their behalf what, if anything, can be provided but, you know, they'll be better positioned to explain what can be provided and any limitations that may exist.

MR. SHEPHERD:  David, could you draw their attention to this part of the transcript so they are prepared?

MR. STEVENS:  Yes, we will do that.

MR. SHEPHERD:  Thank you very much.

My next questions -- series of questions are on 1.2 SEC 76, and particularly attachment 1, and my first question is on page 12.

So first of all, can somebody describe what this document is, the attachment?

MR. STEVENS:  Again, Jay, it's David Stevens speaking.  Just for the benefit of everybody following along on screen, can you tell us which Bates the attachment starts at just so we can sort of anchor ourselves?

MR. SHEPHERD:  The page of the PDF?

MR. STEVENS:  Are you speaking about what all of attachment 1 speaks to?

MR. SHEPHERD:  First I'm asking to -- just for one of the witnesses to say what the attachment is, attachment 1 is, and then I'm going to ask questions about specific aspects of it.  And they're all questions related to the energy transition.

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.

So attachment 1 as identified in the IR response is the 2023 budget and long-range plan review presentation.

MR. SHEPHERD:  And this is a presentation from -- to management or to your board of directors or to who?

MS. WADE:  Subject to check, my understanding, this is provided to Enbridge Inc.

MR. SHEPHERD:  Oh, okay, good, good.

All right.  So now this is -- this is a page that says, here's the key sensitivities in 2024 -- 2023 or 2024?  Yeah, no, '23, '24, and '25.  And lots of it don't affect you, but one does, and that is energy transition, and it's just got question marks.

So I can't believe that energy -- that the Enbridge Inc. said, 'Fine, question marks are good for us.'  So what did you actually tell them about the sensitivities surrounding the energy transition?  Or do you know?  I mean, maybe you don't know and maybe you can just undertake to provide it.

MS. WADE:  Yeah, I -- Cara-Lynne Wade, Enbridge Gas.  I don't think there is anyone on this panel that can answer that question, but...

MR. SHEPHERD:  You are the director of energy transition, right?  Do you -- did you provide information on the energy transition and sensitivities to Enbridge Inc., or would that not be something that you were responsible for?

MS. WADE:  I myself did not present, no, the sensitivities to the Enbridge Inc. board.

MR. SHEPHERD:  Okay.  So can you undertake to provide what was told to Enbridge Inc. about the energy transition?

MR. STEVENS:  Jay, it's David Stevens for Enbridge.  We can make inquiries and report on what, if anything, [audio dropout] see in the presentation was conveyed to the recipient --


MR. SHEPHERD:  That's fine.  I just --


MR. STEVENS:  -- this presentation about -- I just want to be clear for the record for the undertaking so that when we are answering it, we have it.

We will report on what, if anything, was conveyed to the recipient of this presentation that provided more details around the impacts of energy transition row on the key sensitivities slide.

MR. SHEPHERD:  That's fine.  Thank you.

MR. MILLAR:  That's JT2.8.
UNDERTAKING NO. JT2.8:  TO REPORT ON WHAT, IF ANYTHING, WAS CONVEYED TO THE RECIPIENT OF THIS PRESENTATION THAT PROVIDED MORE DETAILS AROUND THE IMPACTS OF ENERGY TRANSITION ROW ON THE KEY SENSITIVITIES SLIDE.

MR. SHEPHERD:  My next question is in attachment 2.  And attachment 2 is the 2024 discussion of this rebasing proposal, and --


MS. WADE:  Can I -- sorry, Cara-Lynne Wade, Enbridge Gas.

I just want to draw your attention to, in the same attachment, page 14 of 19.

MR. SHEPHERD:  Yes.

MS. WADE:  There is a highlight of the uncertainties in demand over the plan period.  There's uncertainty and demand over life of assets.  Those pieces are called out, so those -- this is all part of the same presentation.  So I think that might address some of your questions.

MR. SHEPHERD:  Sorry, this is -- oh, yeah, sorry, attachment 2.  Right?

MS. WADE:  That's right.  Yeah.

MR. SHEPHERD:  Okay.  I wasn't going to ask about that, but is that all that was told to the -- to Enbridge Inc. then?

MS. WADE:  This is what was presented, so we can answer that as part of the undertaking if there's anything additional, but --


MR. SHEPHERD:  That's fine.

MS. WADE:  Yeah, my understanding, this is what was presented to the board of directors.

MR. SHEPHERD:  Okay.  I just want to come back to page 11, because I want to -- I want to understand a concept that is on here.  You will see around the middle of the page there's a term, "Economic Planning Horizon", and in the context of depreciation -- and I understand this is tangential to what you're doing, and I'm not going to ask you questions about depreciation, but sometimes entities that feel they have a major uncertainty in the future say, 'Here's date in the future.  We'd better make sure we recover our costs by that date.'

Is that what this means, "Economic Planning Horizon"?

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.

Yes, that is my understanding, but you're right.  This would be better confirmed by the panel that did the depreciation work.

MR. SHEPHERD:  Oh, I'll ask them too.  I just -- obviously it affects you because you would have an economic planning horizon in the context of energy transition.

That's why you would do it, right?

MS. WADE:  Yes, that's correct.

MR. SHEPHERD:  So now I'm on page 13 of that same document.  And your assumption, just near the bottom: 
"Enbridge Gas will continue to deliver two times the electric energy and four times the electric peak capacity over the planned period."

so am I right to interpret that as there will be no significant electrification between now and 2028?

MS. WADE:  You're -- what's written here represents the energy transition assumptions that were included within the application.

MR. SHEPHERD:  Understood.  And I'm asking:  Can I interpret that to mean no significant electrification?

MS. WADE:  Yes, that's correct.  And I think section 1.2 speaks about the electric sector as part of our evidence as to why those assumptions were made.

MR. SHEPHERD:  Okay.  Thank you.

Now I'm in 1.2 SEC 81.  And in attachment 1 I'm looking at page 5.  And you see in the middle, talking about -- you're actually talking about the regulatory framework, but I'm most concerned in this context with the middle bullet that says "generates traditional and lower carbon rate-based growth".

Can you explain what that means?

MS. WADE:  Yeah, sorry, can you please pull up the IR question?

MR. SHEPHERD:  Oh, sure.

MS. WADE:  Okay.  Sorry, and then can you scroll back down to the chart?

So subject to check, I -- I believe that this would capture growth such as, for example, the RNG investments that are within the amp.

So the ability to inject for producers, so the rate-base piece of the RNG would be an example of this.

MR. SHEPHERD:  Okay, am I right in interpreting that to be saying that while we're going to have an energy transition and there's going to be sort of the headwinds and impacts of public policy and market changes and everything, our rate base will continue to grow?


MS. WADE:  I'm not sure I would interpret it in that way.

I think what we're saying here is the general traditional piece, the benefits but the lower carbon rate-base growth I don't think is it is tied directly to the growth of gas system, necessarily, but more low carbon opportunities like the one I just named.

MR. SHEPHERD:  All right.  Okay, my next one is 1.3-SEC-7 and I'm looking attachment 1.3, page 7.

The question was actually about energy transition governance, but this nonetheless was interesting in this particular presentation.

Is it correct -- I just want to make sure I understand, and I'm going to ask Enbridge first and I'm going to ask Guidehouse.  Is this consistent with what was filed in the application?  Or had there been evolutions and changes before the Guidehouse report was filed in this application?

MS. MURPHY:  I believe this presentation was from 2021 and it's talking about at the top of the slide it says energy transition scenario analysis, so that would have been the work done with Posterity.  so it's summarizing the assumptions that were included in the ETSA project, the scenarios there.


So this isn't reflective of what was used to adjust (inaudible) forecast per se.  It is what was assumed in each scenario in the ETSA work.

MR. SHEPHERD:  So this is a very convenient explanation of the different pathways.  So I'm going to ask Guidehouse, can you take a look at this.  Have you ever seen this before, Mr. Ringo?

MR. RINGO:  I have not seen this table.

MR. SHEPHERD:  Can you take a look at this and please undertake to advise which of the things on this table, if any, are inconsistent with the modelling that you did?  Can do you that?

MR. RINGO:  Noting which ones we did not explicitly model?

MR. SHEPHERD:  Or just ones that -- it's not that whether you explicitly modeled them or not; it is whether these are consistent with the assumptions that you use.


I'll give you an example.  In the electric pathway it says in 2025 there is a province-wide mandate to switch to electric heating.

And I don't think that you included that in your study, but I don't know.  I looked but I couldn't --


MR. RINGO:  Reads the rest of that sentence though, "for new construction."

MR. SHEPHERD:  So, and anyway can you just take a look at it and see whether it's consistent with your study?

MR. STEVENS:  It is David Stevens speaking for Enbridge.  Decker, is that something that's feasible to complete within that undertaking's timeframe?

MR. RINGO:  Yes.

MR. STEVENS:  We can provide that undertaking.

MR. RINGO:  Can I get a page -- I guess I'll look at the transcript.

MR. MILLAR:  The undertaking is JT2.9.
UNDERTAKING NO. JT2.9:  TO REVIEW 1.3-SEC-7, ATTACHMENT 1.3, PAGE 7 OF 14, UNDER THE DIVERSIFIED AND ELECTRIC PATHWAYS THAT GUIDEHOUSE HAS CONSIDERED, INCLUDED, OR NOT INCLUDED WITHIN ITS STUDY.


MR. STEVENS:  Just to be clear, this is in exhibit SEC 7 in 1.3, attachment 3, 7 of 14, for Guidehouse to confirm which the assumptions [audio dropout] I believe it would just be under the diversified and electric pathways that Guidehouse has considered, included, or not included within its study.

MR. SHEPHERD:  Because you don't have any of the study progress assumptions; that was Posterity.

MR. RINGO:  That's right.

MR. SHEPHERD:  Okay, that's fine.

MS. MURPHY:  Mr. Shepherd, could I just add, perhaps help clarify something for you.  The relationship, just on the relationship between the ETSA and the Guidehouse.

So the work that Guidehouse did basically takes these two scenarios and brings them forward into the work that they've done.  So the modelling done by Posterity out to 2038 is then -- you know, Guidehouse in the report talks about and I believe there was an IR about how they then extrapolated data out, or did what they needed to do.


But the two scenarios in both studies are meant to be similar, to exactly, I think, the same, in that timeframe that the study covered, which goes out to 2038.

So I would say, and, you know, Mr. Ringo can confirm, but they -- the assumptions that are showing on this slide deck are the underpinning of what was done in both studies for the specific timeframe.

We may not have modeled exactly -- you know, this slide is talking a bit about policy, for example, whereas, you know, Guidehouse, we might not have gotten into what policy or what exactly drove a reduction, but it should be the same between the two studies.  Remember just (inaudible).

MR. SHEPHERD:  I'm not sure I fully understand that.  I mean, obviously Guidehouse simply took the Posterity scenarios up to 2038, right?

MR. RINGO:  Right.

MR. SHEPHERD:  And then you extrapolated to get them to 2050.

MR. RINGO:  To achieve a net zero target by 2050.

MR. SHEPHERD:  And but you still modeled the four different years?

MR. RINGO:  That's right.

MR. SHEPHERD:  So my question still stands.  I thank you for your additional input, but I think it would still be useful to know whether anything in this is inconsistent with the Guidehouse study.

So my next question is 1.3-SEC-7, page attachment 4, page 24.  And this is referring to the Posterity study; is that right?

MS. MURPHY:  Jennifer Murphy from Enbridge Gas.  That's correct.

MR. SHEPHERD:  So you see where it says "All scenario output files to be released May 31", have those been filed?

MS. MURPHY:  I don't believe so.

MR. SHEPHERD:  Can you undertake to provide them, please?

MS. MURPHY:  I would want to go into a breakout room with Posterity to discuss that further.

The output of the modelling exercise is in the report, and I am -- you are testing my memory from a year ago or two years ago on what this is actually referring to.  I don't know if it was included in the report or not so I'd just request a breakout room to discuss.

MR. SHEPHERD:  Before you go to the breakout room I'm also going to ask you to file where it says "Existing documentation on scenario assumptions", blah blah blah.  I'm going to ask you to file that too.

MS. MURPHY:  We can discuss that further.  The assumptions in the report are in the report -- or the assumptions from the study are in the report.  So that would have been some in-progress documentation during the process of doing the study, which I'm not sure it would be helpful to the Board in this proceeding.  It's, you know, it could represent some assumptions we didn't proceed with or whatnot.


So I would just like to have a conversation in a breakout room but I'm not sure if that information can be filed or not.  So we'll discuss that and get back.

MR. SHEPHERD:  You shared it with your forecasting, financing and contract team, so somebody has it.

MS. MURPHY:  I'm not saying we don't have it.  I'm saying that it was work that was done in the progress of completing this study.

It's -- I think the final assumptions that are provided in the report are useful to yourselves and to the Board.  Assumptions that we may have changed or modelling approaches that we've changed and I'm just not sure that we're prepared to provide that.


But we're happy to discuss this and give you a response in a couple of minutes. 


MR. SHEPHERD:  So my request is because I think that you probably did change some of the assumptions, and what we're looking for is what changes did Enbridge make to the assumptions. 


So if we see what you had and then we see what the final assumptions are, we'll see what the differences are. 


So that's why we're asking for it and it's clearly relevant. 


Please feel agree to go in the breakout room.  That's fine. 


MR. MILLAR:  Mr. Shepherd, if I may, it is Michael Millar.  I see we are at 12:26.  If there is going to be a breakout room for a couple of minutes it may make sense just to go to our lunch break right now. 


Is that okay with you or are there any other related questions you want to get off your chest before 12:30?

MR. SHEPHERD:  That's good for me. 


MR. MILLAR:  Why don't we take our break then and that will allow the witnesses to confer on this point and we'll return at 1:15. 


MR. SHEPHERD:  Thank you. 

--- Lunch recess taken at 12:27 p.m.
--- On resuming at 1:15 p.m.

MR. MILLAR:  Mr. Shepherd, I will pass it back to you.  I know there was a takeaway from the panel, so David, I'm not sure if they wish to address that or if -- how we should approach that.

MR. STEVENS:  Yes, I think the panel has an answer on -- I think there's effectively two parts to the question that Jay was asking.

I propose that we will have the panel answer one by one, and I may have some comments ultimately.

MR. MILLAR:  Please proceed.

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  So Mr. Shepherd, you asked us two questions.  So one of them was on the bullet number 4 on I.1.3 SEC 7, attachment 4, page 24.  So that is referring to documents that had been shared with our forecasting, finance, and contract teams.

I believe it would be similar materials to the previous slide that we had pulled up that had in attachment 3, page 7 that had the assumptions showing.

To the best of our collective memory, that's the type of document that was prepared at that time.  On a best-efforts basis I will attempt to go track any materials that were shared down and, if we can find them, we can provide them.

MR. SHEPHERD:  Okay.

MS. MURPHY:  And then the second part was the output file.  So the output files, just in talking to Posterity, we understand it's quite a large file, about 3 gigabytes of output files, many lines of data.

I don't know how easy that would be to pass over from tech -- I'm not a technology person, so how do we get you such a big file.

There could be some information in there.  It is by rate class.  We believe there could be some information that is -- you know, where there is a limited number of customers in a certain rate class, could be customer confidential information, and I think we're a bit concerned on what would be done with the data, how could it -- you know, if you're going to have someone tallying things up in a way that doesn't make sense that -- you know, we're just not quite sure how it could be -- how it could be useful, because it is quite a lot of data, and all of that data is what was then compiled into something that I think is more useful, which is the report that's been filed at Exhibit 1, tab 10, Schedule 5, attachment 1.

MR. STEVENS:  With that context, Jay -- it is David Stevens speaking -- the ultimate question is, with that understanding, is this something that you continue to require?

MR. SHEPHERD:  Okay.  So you're undertaking to provide the assumptions, right?

MS. MURPHY:  As I stated before the break, the assumptions that are in the report are there.

You asked for the specific, what was mentioned on the fourth bullet down, on page 24 of attachment 4, and I believe that was some assumptions and definitions of the scenarios or that type of thing.  It would probably be a slide deck attached to that, and I can't confirm without going to look, so we will undertake to provide that if we can figure out what that was, yes.

MR. SHEPHERD:  Whatever it was that you shared with those various teams, just file back whatever it was.

So you're undertaking to do that?

MR. STEVENS:  Yes.

MR. SHEPHERD:  So then with respect to the output files -- we'll give that undertaking a number in a second, but with respect to the output files, I can't imagine that you went directly from 3 gigs of data to the report.  I mean, that wouldn't make any sense.

For one thing, the output files presumably had to be summarized in some way so that other people in your organization could look at them.  Right?

MS. MURPHY:  I would say the output results are what's in the report, and I don't know if Posterity wants to weigh in on how they go from output files to the report.  But we --


MR. SHEPHERD:  That's not what I'm asking.  Sorry, that's not what I'm asking.

The output files were released to you.  Right?

MS. MURPHY:  I'll confirm that we do have a copy of the output files.

MR. SHEPHERD:  Okay, so you either did nothing with them or you did something with them, and if you did something with them you would have had to summarize them in some way in order to look at them before the report; is that right?

MS. MURPHY:  Well, we engaged Posterity to do this work, so we may have gone through and looked at them and maybe -- you know, it's a lot of data.  I don't recall my team preparing any documents based on that.  We may have provided feedback to Posterity in a meeting if we saw something.  I don't quite recall.

But we didn't prepare anything based off the output files.  We would have prepared internal documentation, such as that slide that you referred to in attachment 3, based on our understanding of the report or based on the outputs that are in the report.  But we didn't take the output files and do something in between the getting them and then the final report.  It would have been Posterity that undertook the work to go from output files to reporting.

MR. SHEPHERD:  I'm confused, then.  I don't understand why they would even send you the output files if you weren't going to do anything with them.

MS. MURPHY:  To say it was part of the contract that we would receive those, but to my knowledge, I don't believe we've done anything with them.

MR. SHEPHERD:  Okay.  Well, if you've done nothing with them, then you have nothing to show the Board, and I'm taking that as -- I mean, I'll ask you again under oath to say that, but I'm taking your evidence to be that you received the output files; you did nothing with them.

The next piece of information is the report?

MS. MURPHY:  I will say, subject to check, that's my understanding.

MR. SHEPHERD:  Okay.

MS. MURPHY:  I have -- similar to Cody, who is here, who is the project manager for the Pathway study, I have someone on my team that is not on the panel that is a bit closer to the work, so I can say subject to check that I don't believe we have any other, you know, documents that were created off the output files, but I'm -- I will clarify that if I find something out differently.

MR. SHEPHERD:  Please, if you go back and check and you find that that's not correct, please let us know and provide whatever it was.

MR. MILLAR:  Mr. Shepherd, there was also an undertaking that we --


MR. SHEPHERD:  Yes.

MR. MILLAR:  -- which I think still stands and we didn't mark.  That is JT2.10.

Just so that the record is clear, can you repeat what that is?

MR. SHEPHERD:  To provide the existing documentation on scenario assumptions and modelling approaches that were shared with the forecasting, finance, and contract teams.

MR. MILLAR:  Thank you.
UNDERTAKING NO. JT2.10:  TO PROVIDE THE EXISTING DOCUMENTATION ON SCENARIO ASSUMPTIONS AND MODELLING APPROACHES THAT WERE SHARED WITH THE FORECASTING, FINANCE, AND CONTRACT TEAMS.

MR. SHEPHERD:  All right.  I have -- Enbridge has lots of PowerPoints, so I have a question on one more PowerPoint, and that's SEC 1.3 -- sorry, 1.3-SEC-7, attachment 4, page 32.

And so you see there -- this is -- and just to give the context, Ms. Wade, this is a presentation at the energy transition steering committee in May of 2021.  That's a committee you chair, right?

MS. WADE:  Cara-Lynne Wade.  That's correct.

MR. SHEPHERD:  And so this part of the presentation, if it I understand it, is explaining what the IEA study said and, in particular, the risks and opportunities that would be relevant to Enbridge; is that right?

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.  The way that I believe this summarizes the risks and the opportunities within the report --


MR. SHEPHERD:  Yes.

MS. WADE:  Yes, yep.

MR. SHEPHERD:  Yes, sorry, that's what I intended to say.  If I didn't say that I apologize.

MS. WADE:  Yes.

MR. SHEPHERD:  So one of the things the IEA said is that natural gas system will have stranded assets starting in 2030 and increasing to 2050.

Am I right in understanding that Enbridge determined that that was not going to apply to your distribution system, that that's not correct from your point of view, for your planning?

MS. WADE:  Yes, Cara-Lynne Wade, Enbridge Gas.

Yes, that's correct.  So the IEA is obviously a global energy sector report, and our asset management plan is based on the customer demand and outlooks for the Province of Ontario.

MR. SHEPHERD:  Okay.  I want to move now -- I have a couple more follow-ups in the transcript from yesterday that I just want to deal with quickly.  The first is on page 163 of yesterday's transcript.


Mr. Ringo -- sorry, 163.  There you go.  Your pagination is actually slightly different than mine.  Weird.  But Mr. Ringo, you say:

"In developing the assumptions that go into the demand forecast, we assumed there are limitations to the amount of conversions and electrification that can occur over time."


Then you say, "I'll leave it there."


These limitations, these are limitations that were provided to you by Enbridge; is that right?  Do we have Mr. Ringo?


MR. MILLAR:  Mr. Stevens, any insights as to where Mr. Ringo might be?  It looks like he's dropped off.


MR. RINGO:  Pardon the interruption.  My Zoom stopped and then restarted so I missed the last two minutes.


MR. SHEPHERD:  So I missed my question to you.  That was.


MS. WALTER:  I think he dropped off again.


MR. SHEPHERD:  What?


MS. WADE:  Sorry, I think he dropped off again.


MR. SHEPHERD:  I can come back to this, if you want.


UNIDENTIFIED SPEAKER:  I think that would make sense, Jay.


MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  I can also offer our perspective, if that's of any interest.


MR. SHEPHERD:  Sorry, I'm not -- I'm not really -- I'm asking the consultant some questions on that.  I understand what Enbridge feels about that already, but that was a question for the consultant.


MR. RINGO:  Sorry, Mr. Shepherd, my Zoom has been restarting at random.  If it happens again I'll join via cell phone but I missed the last two minutes or three minutes of dialogue.  Could you repeat your --


MR. SHEPHERD:  We talked about you.


MR. RINGO:  All nice things, I hope.  I mean this face, right?


MR. SHEPHERD:  That's right, that's right.  So I'm looking at the transcript from yesterday in which you say:

"We, in developing the assumptions that go into the demand forecast, assumed there are limitations to the amount of conversions and electrification that can occur over time.  I'll leave it there."


I took that to mean Enbridge gave you those assumptions, those limitations.  If not, where did you get those limitations?


MR. RINGO:  That's not correct.  Those limitations were not provided by Enbridge.  We calculated what we assumed were reasonable limitations based on replacement rates of heating equipment which we took to, as an approximation, to be the inverse of the lifetime of heating equipment.  So if your lifetime of your furnace is 15 or 18 years, then you would replace approximately one-fifteenth of the -- or one-eighteenth of the systems out there in a given year.  And that would be not, you know, not the absolute ceiling, but pretty close.


I mean, there could be voluntary replacements or -- pre-end-of-life replacements on top of that but that -- was the starting point of our estimate of a limitation.


MR. SHEPHERD:  So none of this came from Enbridge?


MR. RINGO:  That's correct.


MR. SHEPHERD:  Okay, good.  Thank you.  I also have a question again for you on page 184 of the transcript from yesterday.  Mr. Elson asked you that it was out of scope that you were -- of what you were asked to do to include demand response.  And your response was:

"In discussing the scenario definitions, demand response was not a supply technology that we considered."


Again, I'm sort of asking you the same question.  Did Enbridge say, did Enbridge decide this is not something we need you to model?


MR. RINGO:  No.


MR. SHEPHERD:  Okay, so then why would you not include demand response?  I don't understand.


MR. RINGO:  We were focused on a different objective which was getting to net zero, as I think I stated a couple of lines down there.


MR. SHEPHERD:  Yes?  And so reducing peak and reducing the cost wouldn't matter?


MR. RINGO:  There are demand response assumptions built into the transportation load shape which I think I mentioned a few times.


MR. SHEPHERD:  Okay.


MR. RINGO:  We don't have a fulsome study of what the demand response potential is when you have 70 percent of homes converted to heat pumps.  Like I was saying earlier in our conversation, it's unclear how much you gain by turning off people heat, right?  I'll leave it there.


MR. SHEPHERD:  I mean you wouldn't normally turn off the heat; you'd normally turn off the air-conditioning or the water heater.


MR. RINGO:  Right.


MR. SHEPHERD:  In Ontario.


MR. RINGO:  Well, for now, but when you turn to a winter-peaking system and the thing driving your winter peak is the --


MR. SHEPHERD:  I see.


MR. RINGO:  -- the electric heating systems.  You switch off your car; we've already accounted for that.  You are not charging your EV at peak, but you don't do the hydrogen production at peak.  We've already accounted for that.


So do did we explicitly model turning off heating systems or water heaters, we did not, but we did make accommodations for things that would reduce, effectively reduce peak in the transportation hydrogen production.


MR. SHEPHERD:  Okay.  You also didn't model industrial demand response, like for example, intermittent rates, rates for --


MR. RINGO:  That's right.


MR. SHEPHERD:  My last transcript question is on page 196.  And you said there's -- this is actually not a question for you, just you are my jumping off point here.  

"There is no new methane pipeline capacity assumed in the report."


And so I want to ask Enbridge.  If the report from Guidehouse doesn't have any new pipelines, is that consistent with your capital plan?  I don't understand.


MR. RINGO:  Can I clarify what that statement has to do with?


MR. SHEPHERD:  Okay, yeah.  Sure.


MR. RINGO:  That is inter-regional transportation pipelines.  We do not assume any new pipelines are installed to import methane from neighbouring jurisdictions.


MR. SHEPHERD:  Oh, okay, well that makes --


MR. RINGO:  Well, that clarifies things, doesn't it.


MR. SHEPHERD:  It does indeed.  I wonder if I could turn then to I.1-10-SEC-15.  I think this is a question for -- I think that is a question for Enbridge, but I don't know.  You'll tell me.


What you say is you "developed energy transition adjustment factors in your forecasting and planning process."  Do you see that?


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


MR. SHEPHERD:  Can you tell me, have you filed those adjustment factors somewhere?  Have I just missed them?


MS. MURPHY:  I believe that could be the case.


We have filed them.  If you were to look at our filed evidence in exhibit 1, tab 10, schedule 4 and then into page -- starting -- (inaudible) page 1 we talked about forecasting.  And that goes on for quite a number of pages.


But we talk about the adjustments that were made to our customer forecasts, our forecasts for average use, design day, design hour; it's all in that schedule.


MR. SHEPHERD:  Okay, but these weren't percentage adjustments, right?  These were just you used lower numbers; is that right?


MS. WADE:  I think -- Cara-Lynne Wade at Enbridge Gas.  Can you just clarify what you mean by that?


MR. SHEPHERD:  When I think of an adjustment factor, I think of some percentage you apply to your forecast to change the curve.


MS. MURPHY:  I think if you were to review that evidence, that might be an oversimplification, but I think that's sort of what we did.


MR. SHEPHERD:  Okay, good.


MS. MURPHY:  If you are to look at table 2, we talk about percentages that we think might decline the customer accounts.  If you look at table 3, you will see multiplier -- percentage multipliers that were used for design hours, so I think --


MR. SHEPHERD:  Okay.  So these would be, then, in this evidence, these are the adjustment factors you are referring to, yes?

MS. MURPHY:  That is correct.

MR. SHEPHERD:  Okay.  I then want to go to SEC -- or, sorry, 1.10-SEC-19, and this again is a question for Enbridge.

This talks about various aspects of the application, and things that could happen during the IR term, and one of them is Z-factor adjustments.

And I guess -- it actually hadn't occurred to me, but is this true that climate change and emissions-related events could be Z-factor adjustments in your mind?

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.

It is our interpretation that the Z-factor as defined there on page 2 of SEC-19 is, it's a mechanism to address material changes, and --


MR. SHEPHERD:  So -- go ahead.  Sorry.

MS. WADE:  Yep, no, I was just going to read the rest:
"And costs associated with unforeseen events outside of the control of management."

MR. SHEPHERD:  No, understood, except that -- and that's why I asked the question, because the energy transition is not an unforeseen event.  And you know -- yet you've already forecasted a bunch of things that might happen, and I guess it sounds like you're saying here if those things do happen that we -- that might happen, that we know might happen, then we're going to come in and ask for more money.

MS. WADE:  Yes.

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

I think this is to some degree a regulatory question and a Phase II question in terms of exactly what will the Z-factor encompass, but you will see in the answer the word "unforeseen" is included.  So I don't believe it is Enbridge's intention to be putting forward a different view of a Z-factor than what currently exists in the Ontario rate-setting -- incentive rate-setting context, but rather to point out that this is an area of -- an unknown number of unknowns, and we don't know what's going to happen in the coming years, and depending what happens, it could very well qualify for a Z-factor, and it could be something that somebody agrees is a Z-factor, but we don't know what we don't know.

MR. SHEPHERD:  Okay, so Z-factors are limited to unknown unknowns; is that what you're saying?

MR. STEVENS:  It's not --


MR. SHEPHERD:  Sorry.

MR. STEVENS:  What -- I'm not saying -- there is an unknown number of unknowns, is what I'm saying, Jay.

MR. SHEPHERD:  It was a joke.  The reason -- I was going to go to an example, which is the reason why I asked the question, because you know -- you haven't included in your plans yet, I believe, but you know that there are proposals to change the Ontario Building Code to address climate change.

And you also know that in various municipalities there are plans and proposals to reduce fossil-fuel use in those municipalities.

And what I'm asking is:  Because you know that those are coming, am I right in assuming those are not the Z-factors you're talking about?

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.

All of those items that you've noted, we've discussed in our evidence as pieces that we're looking at as part of the energy transition future, but none of those are known at this time.

I will repeat what David said.  There's a lot of unknowns, and we, at this point in time, are taking into consideration all of the different aspects that we have certainty around, and those -- the example that you've given, the green building standards, there hasn't been a final policy released.

The municipal plans that are in place -- the section 1.2 doesn't, at this point, highlight how that's going to come into fruition on the electric sector, and so we would say there is a lot of unknowns.

MR. STEVENS:  Just to wrap up the thought, Jay.

Enbridge Gas acknowledges, understands, and accepts that the OEB has expectations that must be met for a Z-factor.

And so we'll have to evaluate what is the particular event and then put forward a case as to how that qualifies for a Z-factor.

But I don't think a lot is served by predefining what could qualify and what couldn't qualify when we don't really know what the scenarios are that are coming.

MR. SHEPHERD:  I'm sorry, I didn't intend to suggest that, David.

What I was concerned with is it sounds like Enbridge's plan in this application assumes that none of that stuff's going to happen.  And if it does happen, then you'll deal with it at the time, maybe with a Z-factor.

That's what I read from your evidence, so I'm just -- that's what I'm asking.  Is that -- not that you will ask for a Z-factor, but rather you're assuming it's not going to happen, and if it does you will deal with it then.

MR. STEVENS:  I think it's fair to say if something material -- if a material change arises that is not known now that Enbridge believes qualifies for a Z-factor treatment, then it may come forward with a request.

MR. SHEPHERD:  Okay.  I have a -- am I past my time already?

MR. MILLAR:  Yeah, Jay, you are right at your time.

MR. SHEPHERD:  Okay.  Then I want to ask one more question.  Hang on.

No, I think I'll stop there.  Thank you.

MR. MILLAR:  Thank you very much, Mr. Shepherd.

Mr. Daube, I believe, or -- it's Three Fires Group; is that you, Mr. Daube?

MR. DAUBE:  Yes, that's right.

MR. MILLAR:  Okay.  Please go ahead.  I have you down for -- is it -- 45 minutes, 45 minutes or less.

MR. DAUBE:  Okay, thanks.

MR. MILLAR:  Optimistically.  Okay.  Go ahead.

MR. DAUBE:  I think you can be optimistic.  I think I'll be shorter than that --


MR. MILLAR:  Mr. Daube, I'm sorry to interrupt.  Just one more thing.  I've been asked to remind parties to do their best to not to speak over each other, even though I just spoke over Mr. Daube.  That was meant to be an example of what not to do.

So I'll ask for everyone's continued cooperation in that regard.  It is just, it is impossible for the court reporter to keep track of things if more than one person is speaking at once.

MR. DAUBE:  Great.  Thank you.
Examination by Mr. Daube:

MR. DAUBE:  Can we start with Exhibit I.1.10-Three Fires-4, please.

And we are going right to the end of those responses to the answer to questions (h) and (i), so this is on the third page.  And I'm zeroing in on the statement that "Enbridge Gas cannot determine if different customer types will be disproportionately impacted without further analysis."

So I guess, question number 1, I asked this question with specific reference to a scenario.

Is this -- are you saying this in general, that it's impossible to make that determination in general for the various scenarios that we're discussing in this proceeding?

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.

We're saying that at this time we have not looked at the disproportionate impact on different customers with fuel-switching, but I would note that one of the key elements that we've outlined in 1.10.6 as part of our energy transition plan and also 1.10.5 at the end related to our vision is that an orderly transition that accounts for the impacts on all customer types is critical and something that we have taken into consideration and what we believe a diversified pathway could potentially support.

MR. DAUBE:  Okay.  But no analysis in general of the kind that's being described here has been undertaken to this point; is that correct?  What you are describing for me are the principles that will apply if and when we get to that point?

MS. WADE:  That's correct.

MR. DAUBE:  What, if anything, is preventing Enbridge from carrying out that sort of analysis?

MS. WADE:  Cara-Lynne Wade.  I wouldn't say there's anything stopping us from carrying out that analysis.  I think, as noted, that is a key principle that's going to be at the forefront as we continue to move forward with -- if approved, the proposals within our energy transition plan.

MR. DAUBE:  Okay, what would be involved in that sort of analysis if you were to undertake it now?


MS. WADE:  I don't think I can speak to that right now.  I think that's something that we would be putting together, something as we look forward in the implementation of our proposals, if approved.

MR. DAUBE:  Okay, now I'm sure you're aware in Enbridge's application there's reference from one of your experts to the risk of a death spiral scenario, and that, in part, in informing questions like this.

So is the company's position it really doesn't know how it would go about assessing the risk as it would apply to specific customer groups?

MS. WADE:  I'm just saying I cannot speak to that right now, in terms of how we would go about assessing the risk at this point.

MR. DAUBE:  Okay, so I guess question number 1, then, is has the company given any consideration to that issue beyond the -- sorry, let me phrase that a better way.

Has the company given any consideration as to how it could determine likely impacts on specific customer groups?

MS. WADE:  At this point in time, no, we have not determined how we would go about the analysis.

I would just -- I think note again, that it has been a key principle that has been considered and has been included within our plan.

MR. DAUBE:  And I want to be fair.  Not -- determined wasn't quite what I was asking.  Have there been early considerations given as to how you would determine what the impacts would be?


MS. WADE:  No, there has not been at this point.  And I think I just restate that for Enbridge Gas, as noted in section 1.10.5, our vision is of a diversified pathway which we believe would create greater customer choice and prevent the death spiral, as you have noted.  And so it's a key principle that I can't speak to it further.

MR. DAUBE:  Okay.  Is there any early consideration beyond what I'm going to find in those sections that you've referenced as to how those principles will apply to lower income customers?

MS. WADE:  No, at this point I would not be able to speak to that for a specific customer segments except where those considerations would be at the forefront, as I noted as we moved forward in the implementations of any proposals that are approved.

MR. DAUBE:  And when you say would you not be able to speak to, is that Enbridge's position as well or should I ask for an undertaking for the company's ability to do so?


MS. WADE:  Can I actually just confer with the panel?


MR. DAUBE:  Yeah, and I'm going to be asking the same question about Indigenous communities, including remote Indigenous communities.

MS. WADE:  Thank you.  Just one moment.

[Witness panel confers.]

MS. WADE:  Thank you.  Cara-Lynne Wade.  To our knowledge this work has not yet been undertaken by Enbridge Gas.

MR. DAUBE:  For both lower income or less affluent customers and with respect to Indigenous communities?

MS. WADE:  Yes.  And again, I'm referring to a more detailed analysis as opposed to the considerations that I've spoken about already.

MR. DAUBE:  Thank you.  Is it fair to say that customers living in more remote or less populated communities will be likely to face greater challenges accessing energy alternatives?


MS. WADE:  I think I would note that and acknowledge that there are perhaps, yes, there are access to energy and energy-related issues in more remote communities accessing alternatives.  I don't know, do you have a specific alternative maybe that you're thinking of?

MR. DAUBE:  Of the kinds anticipated in the various scenarios that we've been discussing here.

MS. WADE:  Yeah, sorry, I'm going to confer with the panel for just a moment.

MR. DAUBE:  Again I'll be asking that was with respect to remote or less populated communities.  I'll be asking the same question for less affluent customers.

MS. WADE:  Okay, thank you.

[Witness panel confers.]

MS. WADE:  Cara-Lynne Wade.  So I'll just start with the lower income population.

We would agree that there could be a greater impact to those communities if there are not policies that could support, say, reduced cost for those communities to be able to uptake, say, a potentially new technology.


And for remote Indigenous communities, I think it will depend on the community, but we would agree that there could be particular instances where, say, access to renewable electricity or, depending on the solution on the gas system, if that could also exist.

MR. DAUBE:  Thank you.  I have two more chapters here and for both of them you may tell me that you're the wrong panel and then we can talk about where I should be asking them or how I can get answers to the questions, so happy to have that conversation if that's your view, but hopefully you're the right people.

I would like to go, please, to exhibit I.1.6-Three Fires-1, and specifically answer (b).

So the first paragraph I'm going to ask a question, but just for general context, I'm just trying to reconcile a statement in here with the conversations that we're having with this particular panel on energy transition and the pretty significant changes that we discuss in pretty well every scenario, so the statement that I'm zeroing in on is sentence number 2 in answer (b):
"This application does not have a physical impact on traditional lands or on Aboriginal and treaty rights, and therefore Enbridge Gas has not undertaken a consultation program and so on."

So it's really the first part of that sentence that I'm hoping you can help me to reconcile with, with the kinds of changes that are anticipated in each of the scenarios.

So can you -- can you reconcile for me what the company's position is, whether you want to provide further context to the first part of this sentence or whether, notwithstanding the various considerations and developments that we've discussed with this panel, the company's position really is that this application will not have a physical impact on the traditional lands or Aboriginal and treaty rights, full stop?

MR. STEVENS:  Thanks, Nick.  It is David Stevens, counsel for Enbridge.  I just want to give a little bit of context, and then the witnesses may have something more to say.  I just want to be clear that this is primarily a cost-of-service application for 2024.

MR. DAUBE:  Yeah.

MR. STEVENS:  It also presents context and budgets, et cetera, that support the upcoming incentive regulation term to 2028, whereas the reports that have been submitted around Pathways and Energy Future go much beyond that and deal with, you know, much broader questions of what may be coming or what might not be coming, but in the context of this answer, we're talking about what's being asked for specifically in the 2024 to 2028 period.

I don't know if that helped out your question, but I thought it was important to frame what we mean when we say this application.

MR. DAUBE:  Yeah, so let me ask it in a slightly different way, because that's very helpful, thank you, and it makes me think that maybe I'm asking it in a clumsy way.

I'm struggling to understand how it is that the kinds of decisions that the Board will face, how they can't help but make certain operational pathways more or less likely.

And in a way, I would think that necessarily impacts on operations taking place on traditional lands or near Indigenous communities.

So that's the central conundrum I'm wrestling with here.  I don't know if that changes your view, David, or whether that makes the question clearer for the panel.  But the --


MR. STEVENS:  I --


MR. DAUBE:  Sorry, David, go ahead.

MR. STEVENS:  My apologies.  I'm doing what Michael asked me not to.

MR. DAUBE:  No, no, no, no, you're being helpful, so I appreciate it.

MR. STEVENS:  I understand your question, Nick, and I thank you for the clarification.  There may well be a difference in view.

Sorry, I've turned on my video now.

There may well be a difference in views of the parties as to what the Board is being asked to determine in this case or as to what's the effect of what's being asked to be determined in this case.

The Enbridge Gas view -- I'll turn it over to the panel, but the Enbridge Gas view, I imagine, may be different than what others may think in terms of how far forward the OEB is making decisions in this case.

But, you know, I'm wary of being the lawyer giving too much evidence, so I think at this point it's appropriate for me to turn it over to the panel for their reaction.

MS. WADE:  Cara-Lynne Wade.  I don't have too much more to add to what David said, except for, that was the clarification I was going to make, that this answer is speaking specifically to the application.

Although we have put on record studies, those are two studies of two future potential scenarios.

The application proposes safe bets that, you know, are applicable today with the uncertainty that we face, and with what's noted in 1.2, what is being planned for currently within the electricity sector, and so I think I would just reiterate the answer that is within this IR response with regards to the application.

It is specific to the application and not to the broader view out to 2050, as the studies are showing.

MR. DAUBE:  Okay.  Thank you.  This is my last set of questions, and you may tell me that Concentric is the better setting for this.

It's Exhibit I.5.3-Three Fires-7.  And the third page is where I'm going, please.  The Enbridge response at the end of that page, CD.

So I will just give you a moment to read it.  It's the first part of this answer that I'm interested in.  The first two sentences.

My question is whether you can help me understand why it is that postage stamp rate-making would hinder Enbridge from examining the impact on Indigenous groups and communities.

MS. WADE:  Cara-Lynne Wade.

I was just looking to see which panel has the rate impact and the way that the -- sorry, the new rate-setting mechanism...

MR. STEVENS:  Cara-Lynne Wade, is it your response that this panel is unable to answer the question?

MS. WADE:  That's right.  Yes, that's correct.

MR. STEVENS:  I believe that the panel that would be able to speak to rate-making and impacts of the rate-making processes would be the final panel.

MR. DAUBE:  The final panel.

MR. STEVENS:  Panel 10.  And we can remember to indicate to them that you are interested in pursuing this question.

MR. DAUBE:  So I have two questions here.  One I'm sure you'll give the same answer.

These are my last questions for this panel.  I don't think I asked for time on panel 10, so I may be in your hands whether you'd prefer to treat these as questions that you will deal with by way of undertaking or whether the community here would mind my taking a few minutes on panel 10, and I'll stop here.

MR. STEVENS:  David Stevens for Enbridge.  I think I understand the first question is what is the relation between postage-stamp rate-making and the impact on Indigenous customers in the event of a death spiral?

MR. DAUBE:  Yeah, so question number 2 is what generally prevents Enbridge from examining the impact of this scenario?  And I assume that the answer will be very similar to the one that I got earlier on today at the beginning of my questions, and may or may not ask this third question that I'm looking at on my notes.  I think it's already been answered, so I think those are my two questions.

MR. STEVENS:  Just to clarify, please, Nick.  The second question is what prevents Enbridge from what specifically?

MR. DAUBE:  Whether there's anything preventing Enbridge from examining what the impact of the death spiral scenario would be on the same  groups we've been discussing in my question, so remote communities, Indigenous customers, lower income or less affluent customers.

MR. STEVENS:  I just want to confirm with the panel that each of these are outside your area of testimony?

MS. WADE:  Cara-Lynne Wade, Enbridge Gas, that's correct.

MR. STEVENS:  So based on that Nick, I suggest we take both of these questions away to answer in writing.

I think rather than having you re-attend for a panel you weren't planning to attend for anyway.

MR. DAUBE:  Yep, okay, that's fine by me.

MR. MILLAR:  We can mark that then as JT2.11.
UNDERTAKING NO. JT2.11:  TO PROVIDE WRITTEN RESPONSES TO MR. DAUBE'S QUESTIONS:  (1) PLEASE EXPLAIN HOW POSTAGE STAMP RATE-MAKING, AS REFERENCED IN THE ORIGINAL ANSWER, WOULD HINDER ENBRIDGE FROM EXAMINING THE IMPACT ON INDIGENOUS GROUPS AND COMMUNITIES.  (2) WHETHER THERE'S ANYTHING PREVENTING ENBRIDGE FROM EXAMINING THE IMPACT OF THIS DEATH SPIRAL SCENARIO ON THE FOLLOWING GROUPS, NUMBER ONE, INDIGENOUS COMMUNITIES, NUMBER TWO, INDIGENOUS CUSTOMERS GENERALLY, NUMBER THREE, REMOTE COMMUNITIES, NUMBER FOUR, LESS AFFLUENT/LOWER INCOME CUSTOMERS.

That's essentially both the questions that Mr. Daube has just read out?


MR. DAUBE:  Do you want me to restate them just so they are we they're clear?

MR. MILLAR:  If you don't mind.

MR. DAUBE:  So number one, could you please explain how postage stamp rate-making, as referenced in the original answer, would hinder Enbridge from examining the impact on Indigenous groups and communities.  Number 2 is whether there's anything preventing Enbridge from examining the impact of this death spiral scenario on the following groups, number one Indigenous communities, number two, Indigenous customers generally, number three, remote communities, number four, less affluent/lower income customers.

Is that fine, David?

MR. STEVENS:  Thank you.  We will answer those as JT2.11.

MR. DAUBE:  Okay, thank you.  Those are my questions.  Thank you to the panel.

MR. MILLAR:  Right.  Thank you so much.  Mr. Daube.  Next up on the list we have BOMA which I think is Mr. Buonaguro.  Is it Mr. Buonaguro or is it you, Mr. Jarvis?


MR. JARVIS:  It is Mr. Jarvis and, yes, I'm here.  Thank you.

MR. MILLAR:  I will pass the mic over to you.
Examination by Mr. Jarvis:


MR. JARVIS:  Good afternoon, panel.  Could we switch first to I.1.10-BOMA-1, please.

And looking through just the first three questions, if we could stay there.  Just to set the context for the discussion here, our interest is specifically the commercial customer group within this overall proceeding, so commercial/institutional customers and multi-residential is also a large part of the constituency of the Building Owners and Managers Association.


So again if I haven't introduced, Ian Jarvis of the Building Owners, representing the Building Owners and Managers Association, BOMA.


So the multi-residential overlaps a bit into the residential space, and commercial customers overlap within general service, but our specific interest in any responses please, if we could keep to kind of any commercial examples as opposed to residential.


But looking through (a), (b), and (c), our primary areas are looking at the demand forecast both in terms of annual demand, in terms of peak day, and in terms of peak hour, and looking to relate what we're finding in the application and evidence to the experience we're seeing out in the field with a large number of building owners who have their own plans, that have their own goals and their own kind of forecasts about how these things are going.


So we're particularly interested in comparing forecasts with what we think is happening in the market compared to what we're seeing in the evidence.

Could we switch please to I.5.3-Staff-215, OEB Staff.  I'll come back to BOMA 1, if I may, later.  Looking at that exhibit attachment 1 on page 2.  I'm sorry, I should have said attachment 1 the first time, because this is a separate file.  And, right, perfect.

So, we looked at -- it is clear, a majority of our members' buildings are within the general service category.

There is a number that are large, so looking at the 2019 to 2028 projections here, in terms of forecast gas consumption going from 6,436,062 in 2019 for commercial up to 6,370,410.

It's encouraging to see the number coming down, but it is only coming down by 1 percent over a ten-year period, and every goal and every target that we see, among our membership is looking at much more substantive reductions.


And we understand that the growth in number buildings, number of accounts falls into there, but we believe that the average use for customers is going to come down significantly more so.  That one percent reduction was of interest.


And the second area is looking at row 5, which is contract volume in effect is going up by 27.5 percent over the same period.  And we understand that a number of commercial customers are within that group.

We had asked in one of our interrogatories to break out the commercial from the contract customers.  I believe the response was that those numbers are not tracked, but one of only two undertakings we are asking today, listening to Mr. Stevens' request, is, is Enbridge able to break out how many of those customers, I believe the total contract customers are something like 891, and I believe that your energy account managers have direct connection with every one of them.  And so it should be, I would hope, relatively straightforward to say out of those -- if it is 891 customers, how many of those are commercial and how much of the volume in here relates to commercial customers.  

So that is an undertaking that we would request, if you are able to help with us that.

MR. STEVENS:  Thank you, Ian.  It is David Stevens from Enbridge.  I think looking at the across the table, I can see the witnesses are maybe -- I see some furrowed brows, and I think that's because they are expecting that questions like this would be answered by panel 3, which is going to speak about volume forecasts.  So I'm not sure that these are the folks to answer the question.

That being said, it sound like it's a question where nobody will have the question immediately at hand -- the answer immediately at hand, anyway.

So perhaps if -- if you can repeat it, then the regulatory team here can consider whether it's maybe efficient to take the undertaking now and the folks from panel 3 will prepare the answer in writing.

MR. JARVIS:  That would be perfect, David.  Thank you.

So I the question is:  Among contract customers, row 5 in attachment 1, the number of -- the number of total contract customers, the number of those that are commercial customers, whether those be hospitals or commercial office buildings or whatever those should be.  And so the number of customers -- the cubic metres of those numbers associated with those customers, and by derivation we can figure out what the average use per customer is.

Does that make sense?

MR. STEVENS:  I'll just play it back to you.  We're looking at line 5.

MR. JARVIS:  Correct.

MR. STEVENS:  And you would like to know the number of contract customers and you would like to know a breakdown of the type of contracts; is that right?  Or you're just interested in --


MR. JARVIS:  No, just the number of contracts that are commercial as opposed to industrial, and the volume of gas that relates to those customers.

MR. STEVENS:  So the volume for commercial and the volume for industrial?

MR. JARVIS:  Yes.

MR. STEVENS:  I understand the question and we can give that undertaking on a best-efforts basis, recognizing that I'm the furthest thing from a volumes expert.  I can't promise you that the information exists, but if it does we will provide it.  If it does not we'll explain why.

MR. MILLAR:  JT2.12.
UNDERTAKING NO. JT2.12:  WITH REFERENCE TO I.5.3-STAFF-215, ATTACHMENT 1, LINE 5, ON A BEST-EFFORTS BASIS, TO PROVIDE THE NUMBER OF CONTRACT CUSTOMERS, AND A BREAKDOWN OF THE TYPE OF CONTRACTS BETWEEN COMMERCIAL AND INDUSTRIAL, AND THE VOLUME FOR COMMERCIAL AND THE VOLUME FOR INDUSTRIAL


MR. JARVIS:  Could we go back please to BOMA 1 and table 1. 

So looking at the demand-side management again, these are interesting numbers to us, because our members and the organizations we're involved with have their own goals with respect to a reduction, so we see in this -- I'm sure relates to the current approved DSM plan, and I understand that after 2025 you will see what the Board does or does not approve.

But going from numbers that we'll recall of 33.8 million in 2018 for DSM numbers associated with the commercial row 2, dropping to 27.6 million, so we want to keep the magnitude of those figures in mind, so there's an 18 percent reduction in annual achievement, as we understand it, over that period of time.

So the current application and evidence is proposing a significant reduction in gas savings due to DSM within commercial buildings, and do I -- do I interpret that correctly?

MS. WADE:  Cara-Lynne Wade.  There's no one on the panel from DSM, but just looking at the numbers I agree with the numbers that you've noted.

MR. JARVIS:  Okay, thank you.  And then could I ask to pull up the 2019 achievable potential study.  We had submitted that yesterday as potential evidence.

I don't know if it's on the evidence at this point in time but, if not, we would like to pull it in at this time and looking at table 7-8 on page 155.

And this we found very helpful, and again, if this is the wrong panel, please advise me, and like Nick Daube I'll hope that we're speaking to the panel where this should be raised, but looking at this table, this is kind of the range of scenarios that were developed by, at the time, Navigant as the potential, and if we were to look at 2023, for example, for commercial, you know, the constrained achievable case is the 178 that you see in this -- in the middle column there, in terms of millions of cubic metres, and if we go up to 2030, that 178 becomes 571, so this is measurable in hundreds of millions of cubic metres of gas per year, whereas the numbers we're seeing in the report -- and again, please correct us if we're kind of comparing apples with oranges -- was in tens of millions, and we think that these numbers bear more relationship to what we're seeing coming out of energy efficiency plans and net zero planning coming from a large number of commercial building owners, as well as the municipal projections and forecasts.

So we're struggling a bit trying to make the connection between, if you like, the one view and what's appearing within the evidence here, and again, if this is the wrong panel let me know, but wondering how the 2019 DSM achievable potential study has been considered or relied upon either in this work or the Pathways forecast and projections going forward.

MR. STEVENS:  Thank you, Ian.

It is David Stevens from Enbridge Gas.

Maybe as a first item we ought to mark the Navigant study as an exhibit.

MR. MILLAR:  Yes, that will be Exhibit KT2.1.
EXHIBIT NO. KT2.1:  NAVIGANT STUDY.

MR. STEVENS:  Thank you, Mike.  There is no witness who will be appearing as part of our witness panels to speak directly to DSM, Ian.  The DSM budget and the DSM assumptions and forecasts, as you know, are dealt with through separate proceedings.

MR. JARVIS:  Yes.

MR. STEVENS:  My understanding is the outcomes from these proceedings are reflected through the Enbridge application, and there has been discussion about very modest impacts that might arise in the near-term from the new DSM plan that was recently approved.

MR. JARVIS:  Yes.

MR. STEVENS:  But to the extent that there is mismatches between some scenarios that have been presented of what DSM could achieve and what's presented in this application, I understand it to be Enbridge's view that those are debates to be, you know, continued in the context of the DSM proceedings and not here.

So all of which is to say I'm not sure that there will be a direct answer to your question about, why is there a mismatch and what's Enbridge doing about it, because Enbridge sees that as something to be pursued in the context of its DSM framework and DSM plans.

MR. JARVIS:  I understand, and would that then relate, also, David, to the Guidehouse, the pathways to net zero approaches, again, other similar level of assumptions within this plan extrapolated out through to 2050 in the volumes that are being considered due to DSM improvements, are they reflected throughout this plan?  Is everything affected by those kind of volumes?

MR. STEVENS:  I can't -- I imagine that the witnesses can speak to how the forward modelling worked by Guidehouse or by Posterity and how DSM might have influenced that.

I was speaking solely to Enbridge's own near-term volume forecast.

MR. JARVIS:  Understood --


MR. STEVENS:  I think the question that you are asking now, the witness panel may be able to provide you an answer there.

MR. JARVIS:  Okay, thank you.

MS. MURPHY:  Jennifer Murphy from Enbridge, Enbridge Gas.  I think -- I just want to, I guess, go back to getting clarity on what your question is.

I think you are asking how DSM or how energy efficiency has been considered in the pathway to net zero study, and then --


MR. JARVIS:  And the forecasting of, if you like, DSM-derived gas demand numbers over those years.  What level of DSM improvements in the commercial -- or the commercial building sector are being assumed within that modelling.

MR. RINGO:  This is Decker Ringo with Guidehouse.

We assumed that there would be improvements to building envelopes, such that consumption of energy for space-heating and space-cooling applications would decline.  Building envelopes and improvements, you know, we didn't enumerate them or consider individual improvements, such as windows or installation or whatever.  We lumped them all together and took a high-level approach to assume that there is a percent of savings.

I haven't compared them to the numbers that are on the screen right now, but the improvements, I believe, are at least as aggressive as the economic potential, but I -- you know, I don't want to speak out of turn and, you know, pick the wrong numbers here, so...

MR. JARVIS:  Could somebody guide me as to where those numbers will -- where within this proceeding the numbers embedded in the assumption that's around the pathways to net zero, where those will come up, so that we can compare them with what we're seeing building owners actually delivering out in the field?

MR. RINGO:  That was one of the undertakings named yesterday --


MR. JARVIS:  Okay.

MR. RINGO:  -- that requested the input work sheets with the inputs to the low-carbon pathways analysis.

MR. JARVIS:  Okay.  Thank you.

Let me move on.  Can I go back to BOMA 1, please, in table 2.

MR. MILLAR:  And Mr. Jarvis, if I may -- it is Michael Miller here.  We are close to our break time, so by all means finish this question if you like, but then I would suggest we move to our afternoon break, or our first short afternoon break.

MR. JARVIS:  That will be fine.  This one will actually nicely wrap it up, and I only have one question after the break.

MR. MILLAR:  Thank you.

MR. JARVIS:  So table 2 looks at design days, so we're interested in the earlier discussions around demand limiting, but also on natural gas demand limiting and the strategies that may or may not have been considered here that we're seeing being the most impactful ones that are playing out there, so here again, without drawing on all of the numbers, what we're seeing for general service before energy transition assumptions is a 4.4 percent increase in design day demand with contracting an 11 percent increase which again is our interest in how much of that relates to the commercial building sector, and the ETS or adjustments for those zero percent for contract and 2.4 percent reduction, and again, for our understanding of what's happening out there with the areas we'll explore after the break.

Those numbers seem disproportionate, while understanding this is the whole Enbridge system and we can't break out the commercial office buildings within here.

So happy to get a response, but otherwise I'll just leave it there is an observation that what we're seeing is very modest improvements in demand and increases in peak, and it is not reflecting the activity we're seeing.  That's perhaps the comment I'll leave going into the break.

So I'm happy to break here, if that makes sense, Mr. Millar.

MR. MILLAR:  Yes, thank you, Mr. Jarvis.

Just looking at the schedule we have two short breaks this afternoon, so this is 10 minutes.

Let's return at 3:37.
--- Recess taken at 2:27
--- On resuming at 2:37 p.m.

MR. MILLAR:  We'll go back on the record.

Mr. Jarvis, over to you.  A reminder you have about 15 minutes.

MR. JARVIS:  Okay.  Thank you.  I will try to live within that, and I was going to take the next conversation to GEC-11, but I won't, before you pull it up.  It essentially does exactly the same thing, looking at design hour for the gas system.

And once again, we understand we can't break out the commercial from everything else that's going on, and we certainly understand it is a pretty complex model, but once again we're seeing over the periods of time that are presented there a 3.5 percent increase in peak demand, and again, it is -- we're having trouble making that connection.  We'll keep coming back with this questioning through the procedure, as we seem to be forecasting increases where we're expected to see significant reductions playing their way through this.

Could I go back to BOMA 1, please, and just talk about some other things, and perhaps, Decker, if you can help with what is and is not included for commercial buildings in the Guidehouse model.

Going back to the original interrogatory for BOMA 1, right at the top, yeah, thank you.

Can we look at (e), (f), (g), and (h) on the questions, and -- yes, thank you.

So key areas -- I'm sorry, (d) is where we start.  I apologize.  There we go.

So the key areas that we're seeing, owners that are working towards net zero are focusing on with -- and spending money and planning projects and so on, ventilation -- in commercial buildings, ventilation, heat recovery, as I know, Decker, you will appreciate, it is a huge deal, so -- and why it's so important and is built into pretty well all the new buildings we're seeing built and is being retrofitted into existing buildings is it substantially reduces the peak gas demand.

So, these big heat recovery devices that suck the heat out of exhaust air and put it into cold incoming outside air takes a big slice of peak demand, and as we're looking at buildings with this equipment, we are seeing that peak demand coming down substantially.  Like, not a little bit, but typically on commercial buildings perhaps half the -- half that peak load is attributed to ventilation, it comes down.

So wondering, Decker, to the -- to what extent -- and sorry, the interrogatory reply that, yes, it was achieved, it was seen in the ABS study on the annual consumption, was there anything about peak gas demand from ventilation heat recovery that is in the model?

I think you are on mute.

MR. RINGO:  That's two strikes for today.  One more and I'm out, right?

MR. JARVIS:  Yes.

MR. RINGO:  Our model does not get so specific as to designate savings from individual measures such as ventilation heat recovery.

I understand there's, as you alluded, that there is a high potential available from that, also from many other different, you know, building shell upgrades and other interventions, right?

What our model does is it takes a high-level approach where it says, you know, some percentage of the space conditioning load can be reduced at those four points in time, 2020, 2030, 2040, 2050, that are considered in the model, and those are additive over time.  You make those interventions and they are long-lived.

So I can't say that -- you know, we don't have a specific percentage of savings due to that intervention, right?

But in the spreadsheets that were requested in the undertaking yesterday, those will include assumptions about percentage of space conditioning reduction due to energy efficiency measures.

MR. JARVIS:  Thank you.  And it's sort of a residential hangover that, again, responses to these questions for commercial buildings tend to pick up on building envelope.  In fact, there is relatively little work being done on building envelope, but ventilation is a much bigger deal, as you know, in commercial buildings.

Temperature setback is another one where, curiously, peak loads are being dramatically cut, peak estimate is being dramatically cut, by modifying setback during cold-weather conditions, because the peak is always set when commercial buildings are coming back from setback conditions overnight.

And so you may assume that there's nothing in there on demand response for gas that's being modelled, similar to electricity?

MR. RINGO:  That's correct.

MR. JARVIS:  And we mentioned heat recovery chillers which are going into commercial buildings everywhere which are essentially recycling internal heat that currently is thrown away through cooling towers and air cool condensers and all those other nasty things that made sense 20 years ago but don't now, assuming there's nothing in there specifically around heat recovery chillers and just how much internal heat is going to be recycled.

MR. RINGO:  No, we don't have specific line items for that.

MR. JARVIS:  And we have another question, I'm not sure where it belongs, but looking at portfolios of buildings, so we are using the BPS data for public-sector buildings and the EWRB data, finding that it's -- there is a clear picture of three steps forward, two steps back.  For every three buildings that are making serious savings over the past several years, two are making increases that are offsetting by two-thirds of the savings being achieved.

So just interested -- and I think this question perhaps is more to the Enbridge panel.

Is there -- is -- has that reached the radar screen yet that we're -- and perhaps it's also the DSM panel that needs to address that, so I'm probably in the wrong place again.

MR. STEVENS:  Thank you, Ian.  It is David Stevens again.

I don't believe this is something this panel can address, and --


MR. JARVIS:  I think that's --


MR. STEVENS:  There is a panel about volumes, but again, I want to indicate, there is no panel to talk about DSM [audio dropout] DSM approvals being sought in this proceeding.

MR. JARVIS:  Okay.  And I think Decker's response that we'll see the inputs to the model, and then we can see for ourselves what numbers have been assumed in there and we can speak to those.

I wanted lastly to come to the Pathways report, I.10, Schedule 5, attachment 2, page 46, figure 18, and think about these relative costs.  This has come up before, so I won't belabour the point, but the -- looking at the relative costs where -- and again, we've heard these questions before, but now I want to relate it our understanding of the commercial sector -- the biggest single item here is the electricity system upgrades.


Decker, does it make sense to you that some of these demand response things in commercial sector as well as in the residential sector may have some effect in reducing, perhaps in both scenarios, but in either way significantly reducing the cost of -- the electrical system upgrade, and also, could you confirm whether or not electricity distribution system costs are included there?  I didn't see them mentioned in the table.

MR. RINGO:  Three strikes.  I'm out.  Thank you, Mr. Jarvis.  I'll go backwards to forwards.  So electricity distribution system costs are not included in the scope of what we're looking at here or the Pathways study, and that was apples to apples.

We also did not include gas at cost at the distribution level.

The other question you had was about demand response measures and how they would -- whether it would be a significant impact on electric system costs and whether those impacts would be similar cost scenarios, and without doing that modelling and calculation, I can't comment on how significant they would be.  Maybe it would be large, maybe it would not be as large as people expect.

We simply haven't run the calculations to test that.

I do expect -- you know, I would expect it to have some impact, but I can't comment on the magnitude, and I think the first question you had was, are demand response measures included, and you may have heard me mention before that the load shapes that we incorporate, you know, have some degree of demand response baked into them, but we don't, in our modelling, treat it as a -- like a resource that can be called upon.

MR. JARVIS:  Thank you.  And finally, relating to this picture, the end-user costs are also of interest and understanding exactly what those are.

A lot of commercial buildings are finding that, in fact, the low-carbon net zero path has a lower net present value than traditional like-for-like replacements over time.

So if the end net present value is positive of going down this path, does it still show up in these end-user costs?  Does the cost --


MR. RINGO:  Costs -- and this may be explained in the box which I think is on the page following this table.

MR. JARVIS:  Yes.

MR. RINGO:  End-user costs here focus on equipment switches and building upgrades in the residential sector.

The commercial sector is -- like you said, sometime it pays for itself.  It is too wide and too varied and we did not include end-user commercial costs in that line item that you're looking at there.

MR. JARVIS:  That's helpful, thank you.  And I got a feeling that Mr. Stevens is going to direct me to the rate impact, but very interested if DSM is significantly higher than is currently in the Guidehouse model, what will that do to rates?  Is it as simple as -- to the bills that our members have to pay?  Is it as simple that if the gas consumption goes down by 20 percent does the bill go up 25 percent?


But this is probably the wrong panel for that, Mr. Stevens?


MR. STEVENS:  Just to be clear, Ian, this is a question from Enbridge separate from the picture we're looking at?

MR. JARVIS:  Yes, sorry.  Yes it is.

MR. STEVENS:  Can you repeat the question, please?

MR. JARVIS:  Yes, if indeed the gas demand reduction, we understand the gas -- peak reduction could lead to lower gas system costs in this particular table but if the volume goes down by 20 percent through improved DSM over what's currently assumed, would that simply push the bills up by 25 percent?  Or is that too simplistic?  That's from my -- that's what my members are asking me.

MR. STEVENS:  You're correct, Ian that the questions about sort of the impact of different conceptual scenarios on rate designs and bills would -- to the extent they're relevant would be directed at the final panel.

MR. JARVIS:  Those are all my questions.

MR. STEVENS:  Cost allocation and rate design.

MR. JARVIS:  Those are all my questions.  Thank you.

MR. MILLAR:  Great.  Thank you, Mr. Jarvis.  Up next I believe we have OEB Staff which is Mr. Parkes.

Are you here Mr. Parkes?   There he is.

MR. STEVENS:  At the risk of interrupting -- Michael, we did have one procedural matter or clean-up that we were hoping to attend to some time between panels.

MR. MILLAR:  Did you want to do it now?

MR. STEVENS:  If Mr. Shepherd is with us that would be great.  I understand that Jennifer Murphy has a follow-up to something that she took subject to check, and we thought it might be most useful to do that while we're on the transcript.

MR. MILLAR:  I see Mr. Shepherd is here, so please proceed.


MR. STEVENS:  I'll turn it over to Jennifer.


MS. MURPHY:  I'm Jennifer Murphy, Enbridge Gas.  Mr. Shepherd, I just wanted to follow-up.  I had taken something subject to check, and thought that we could provide that response now.

You were asking if we took the output files and what Enbridge had done with those output files and if there had been anything that we did in between receiving the output files and then getting to the final report that you see.  If I can paraphrase the question that you had asked.

I stand by the -- there wasn't really anything in that timing or for the purpose of finalizing the report.

I just wanted to speak to, that we have used the output files for something else, and I just wanted to clarify because I may have left the impression that we've done nothing with the output files.


But just to clarify that if you are to look at Exhibit 1, tab 10, schedule 4, page 10, there is a table there, table number 3, which presents the factors that were developed, the energy transition adjustments for design hour.  And so the output files have been used in developing these multipliers.

MR. SHEPHERD:  Understood.

MR. MILLAR:  Okay, with that, I think we can move to Mr. Parkes.  Mr. Parkes, just to remind you I have you down for up to 25 minutes.
Examination by Mr. Parkes:


MR. PARKES:  Okay, thank you very much.  Good afternoon Mr. Millar, Mike Parkes, OEB Staff.

I wanted to start with a few questions about the energy transition assumptions in Enbridge's customer forecast.  If we could turn to 1.10-Staff-27.  If we can scroll down to the response to part (e).

So this was around the energy transition assumptions around new construction and so you note here it was assumed that 10 percent of builders in 2030 would voluntarily choose not to service their buildings with gas, and then Enbridge used the results of this Canadian Homebuilders' Association Net Zero report to determine numbers between 2030 and 2030 and then to extend that trend beyond 2030.

Could we scroll down a bit further to the summary report for the CHBA, just following this page.

Sorry, you'll need -- this was only filed in the updated version just yesterday, I believe, the CHBA summary which was attachment 1 to this response.

MR. MILLAR:  It looks like there is some troubling in pulling that up, Mr. Parkes.  Sorry, was there an updated response filed yesterday?  Is that what you are referring to?


MR. PARKES:  Yes, there was, yes.  The IR referred to an attachment 1, and the attachment 1 was not provided until yesterday, with the actual CHBA report that the response refers to.

MR. MILLAR:  Okay.  I'm not sure who is controlling the system, but I see the cursor moving around.  Is there any guidance that we can provide to help them to find it?  That looks like this here?


MR. PARKES:  That's it.  Perfect.  If you could scroll down a little bits on that to the heating system configuration table there.

So I'm having trouble understanding how the assumption that 10 percent of the homes would not be served or would not be served by natural gas, based on the numbers here.

It looks to me from this that it's more something along the lines of 25 percent, or so, would have no gas connections.  I'm just wondering how that was determined.

MS. MURPHY:  It is Jennifer Murphy from Enbridge Gas.  I'm wondering if we could scroll up.  This looks different -- oh, I think we may have filed the wrong thing.  We have a summary in our binders.  I would say we inadvertently missed filing this attachment.

I'm not sure what's gone wrong here, but that's not matching what we're referring to in our binders.

MR. PARKES:  Oh, okay.

MS. MURPHY:  I have the copy that we meant to file.  I'm not sure what we have filed.  It looks like an older.

This is dated December 31st, 2020, and I'm looking at a version that is December 31st, 2022.  So I have a feeling your question -- there is a bit of confusion between what you're seeing and our response because I think we may have filed the wrong version.

MR. PARKES:  Are you able to pull up the newer one, if possible?  Perhaps, that may help answer the question.

MS. MURPHY:  I'm not sure if Angela would have that.

MR. STEVENS:  Perhaps, Michael, we could find this -- if we elongated our break we could file it electronically to be able to put it up on the screen after the next break, and could speak to it then, and could mark it as an exhibit and then could make sure that it is sent in by -- by letter, or filed subsequently, if that works for you.

MR. PARKES:  Yeah, if there is an opportunity to either return to this line of questioning later today or later via undertaking, that would be fine.

Okay, so if we could move back up to the -- scroll back up to the response at part (e). 

MR. PARKES:   Yes, okay.  So it's noted there that you make the assumption that by 2030 the Ontario Building Code would require new buildings to be built according to a net zero energy ready standard and that gas equipment -- i.e., fuelled by hydrogen or methane or mixtures -- would be available for use in net zero energy ready buildings.

Could you explain that statement a bit more as to exactly what would be required for a home with gas equipment to be considered compliant with the net zero energy -- or net zero ready code, and do you see that requiring new technology beyond what is available in the market today?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.

I can, I think, speak to this at a high level, and then if we're not able to answer, we can obviously take an undertaking, and I'm hoping my other panellists, if they know any additional information, would pop in.

But my understanding is that at this point in time the definitions for net zero homes or net zero ready homes, they're not quite standardized, and so what we're seeing is -- and you had the right attachment -- what we're seeing is that homes are being labelled through the Canadian Homebuilders Association as net zero or net zero energy ready or net zero energy, you know, with these types of terms, but are still connected to gas, where they either have, for example, hybrid heating solution, or they have a natural -- and some minor cases of -- appears the majority would be hybrid heating with natural gas backup.  Some may have a natural gas furnace.

So even though the homes are being built to a net zero energy or net zero energy standard, that doesn't equal no gas.

So we have assumed that -- and when you see the attachment -- and we can continue if there's questions on that later, but that shows that over the period of 2017 to 2022 there's been about a thousand that have been certified under the CHBA labelling program, and a good portion of those have natural gas, so we've assumed that that -- there will be continued growth in buildings that aren't labelled as net zero energy ready, and then our assumption that we have discussed at -- in Exhibit 1, tab 10, schedule 4 with respect to new construction homes was that we assumed that builders -- some builders would voluntarily not connect to gas as part of building a net zero energy or net zero energy ready home.

MR. PARKES:  That's helpful.  Thanks.

Maybe we can turn to look at Enbridge's assumptions regarding existing customers and possible disconnections from the system.

If we can scroll up to the first question there in this one.  So 27, part (b).

Sorry, just maybe the question, not the answer.

Okay.  So Enbridge relied on this 2020 residential single-family end-use study with the assumption that 94 percent of customers were likely to replace their space-heating equipment with natural gas space-heating equipment.  And then part (c) of the question asked how much emphasis Enbridge was placing on those results, given that some of the key variables had changed over the past couple of years.

And then your response further down on part (c) was that the trend information referred to was the best available information that Enbridge had at the time of forecasting.

So in the IRs you did file updated end-use studies for 2021 and 2022.  I wondered if we could turn to those now.  So those are filed, I1.10-GEC-7.

I want to go to attachment 5, which is the most recent study, the 2022 end-use study.

If we could scroll down to page 12 of this study.  Okay.

So this asks the same question, I think, as the 2020 one on home heating and times of furnace replacement, so the 2022 results here show that for fuel source of a new -- it says furnace here, but space-heating equipment, 74 percent of customers would choose natural gas equipment.  So down from 94 percent in 2020.

Could we scroll to page 19 of that same study.

So this was on -- asked the same question about home heating preferences for new homes, and so you can see the same basic trend there, and that you're seeing lower percentages who would prefer natural gas for home heating, we have 73 percent would prefer gas for home heating in a new home, which was down from 77 percent in 2021 or 83 percent in 2020.

So do you think these trends in this new information, is that significant enough to require any adjustments to Enbridge's customer connections forecast based on this updated information?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.

I don't know if I could say if that's material or significant enough without, I think, undertaking some further investigation.

It could be that that change -- I mean, we have assumed, if you look at Exhibit 1, tab 10, Schedule 4, page 6.  And I'm looking at table 2.

We've assumed that our -- in new construction, that today there's about 1 percent of builders that would voluntarily not connect to natural gas, starting in 2023, but we've increased that over the time period out to 2032, we've increased that to 12.5 percent.

I'm not sure if the change that you're seeing there relative -- that, you know, to the two studies that you've referenced, if that could be still well within that amount or if I would want to, you know, perhaps, change this number in a future forecast.

I'll just notice while, that this was our first pass to putting energy transition assumptions into our forecasting, in this case into our customer forecast, and in a couple of places, I believe in evidence, as well as Staff 24 -- and, I'm sorry, I don't have the full reference.  Probably I.1.10, but we don't need to pull that up, Staff 24, but we've indicated that we would continue looking at market trends, we would continue looking at public policies from the federal, provincial, you know, looking at municipal or Indigenous communities and what they're doing, speaking to our customers, doing market scans, and we would be continuing to look at this year over year as we work on our forecasting process.

So I can't say without further analysis that that change that you've noted would make a difference, but I think as new information such as this becomes available on an annual basis as we go through our forecasting process, we would be looking at these types of results and determining if there's a material change worth updating the forecast or updating the adjustments that were made to the forecast.

MR. PARKES:  Thank you.

Would you agree that there's considerable uncertainty regarding the customer connections forecast even within this five-year rebasing term, not just -- not in the longer-term out to 2030 or 2032, but even in the later year of the current rebasing term based on these energy transition assumptions?

MS. MURPHY:  I would say that there's uncertainty in a lot of things.

You know, we don't have a crystal ball.  We don't know what the future looks like, so we have taken an approach at trying to modify our customer forecast.

There are some trends that I think we're seeing that could increase instead of decrease.  For example, subsequent to the forecasting exercise there was announcements about greenbelt building, for example, that wouldn't have been included in the forecasting.


So I think there's -- forecasting always has an amount of uncertainty in it, and I would think that the customer additions forecast can be higher or lower than we've forecasted.

We just simply don't know what the future actually looks like.

MR. PARKES:  Yeah, yeah, I would agree with that.

Looking at the asset management plan and the capital budget, it seemed to me that it is very sensitive to the number of new customer connections, I mean, both directly in your customer connections budget and then certainly are indirectly in terms of the system expansion and system reinforcement projects that are included in AMP.


We turn to Staff 27 part (h).  So this question had actually asked if you'd done any sensitivity analysis around how the customer forecast might impact your AMP spending.

You indicated here that you didn't complete the sensitivity analysis, there were several factors that it would be tricky to directly correlate change in number of customers to the AMP spending and that it was rather onerous to do.

Is that only the case when you're looking at the impact on system expansion and system reinforcement projects?  I mean, presumably, if you are only looking at the impact on the direct customer connections budget, that's a relatively straightforward connection from the customer forecast; is that correct?


MS. WADE:  Cara-Lynne Wade, Enbridge Gas.  I'll take a stab at it but I think that is probably better suited for panel 4, which is talking through the asset management plan.


I think directionally there is a difference between an allocation to the customer connections budget versus the specific projects within the asset management plan as a result of growth within different areas of the system.  So I think -- I'll pause there.  Does that answer your question?


MR. PARKES:  Somewhat, I guess.

MR. STEVENS:  It is David Stevens speaking on behalf of Enbridge.  I think, as Cara-Lynne indicated, it may well be that panel 4 is better positioned to be able to [audio dropout] about what are the implications for the AMP about [audio dropout] customer numbers, or customer additions numbers, which is what I think you're asking.

MR. PARKES:  Okay.

MR. STEVENS:  It may well that be they have the exact same answer as Cara-Lynne has provided or they may have a little bit more detail, but they probably be the right folks.


MR. PARKES:  Okay, thank you.  Given the uncertainty around customer additions in the rebasing term, did Enbridge give any consideration as to whether that possible variance between forecast and actual customer additions could be handled, perhaps, through the use of a variance account in terms of the capital allocated to new customer connections?

MR. STEVENS:  Hi, Michael.  It is David Stevens again.

If you would grant us an indulgence, the regulatory team are speak speaking to try to determine who would be the best person to answer this.

[Witness panel confers.] 

MR. KITCHEN:  Hi Michael, it's Mark Kitchen here.  To my knowledge we have not looked at the [audio dropout]

[Court reporter clarification]


MR. KITCHEN:  To my knowledge we have not looked at a variance accounts to handle changes in customer additions.

MR. PARKES:  Okay, could we turn to 1.10-Staff-31.  Go down to attachment 1.  Attachment 1 and page 2 of this attachment.  Scroll down to the bottom of this page.

Just a clarification question on the note at the bottom there.  It says the AMP only uses the assumptions related to additions of new customers to the system and not assumption number 3, which is possible exits from the system from existing customers.

Just wondering what the rationale for that was.  Wouldn't your number of disconnections also play into your forecast and your projections around system expansion and system reinforcement decisions?

MS. WADE:  Could I have a moment just to confer with the panel.

MR. PARKES:  Yes.

[Witness panel confers.]

MS. WADE:  Cara-Lynne Wade.  So similar to the other question, this question to would be best suited for panel 4.

MR. PARKES:  All right.  Change gears now.  Could we turn to 1.10-Staff-34(b).  This question was around assignment of cost recovery related to stranded assets.  If we can scroll down to Enbridge's answer.

So the answer here essentially was that rate-payers should be responsible for any costs associated with stranded assets, and Enbridge should fully recover the costs of any prudently invested capital.

So this is the first rates application where Enbridge has given in-depth consideration to the energy transition and the possible outcomes of that.

Does Enbridge see any difference in the way that assets that were added to rate base prior to this application and assets that might be added to rate base going forward, should be treated in terms of stranded asset risk?  Or would this answer apply both to assets previously added to rate base and new assets that would be added, based on the outcome of this decision?


MS. WADE:  Cara-Lynne Wade, Enbridge.  We don't see a difference, to answer your question.

MR. PARKES:  So this would cover both circumstances, then?

MS. WADE:  Yes, sorry, I'm just reading the answer again.  Yes, that's correct.

MR. PARKES:  Okay, so those are my questions, pending possible return to look at that one outstanding exhibit.

MR. MILLAR:  Thank you, Mr. Parkes.  You are right on time so that's appreciated.

And David, I guess either on the break or if that's not possible we can swing back to it, and if there are any questions arising from then, I think there were -- we'll try and accommodate them or if it has to be done by an undertaking.  We'll sort that out as we best we can.

Does that make sense?


MR. STEVENS:  It does make sense, thank you, Michael.  I wonder whether, to keep things moving along, it might be cleanest for to us endeavour to provide the document before or at the beginning of the day tomorrow.  Mike Parkes could ask a couple follow-up questions then, rather than scrambling and trying to do it in ten minutes and telling you it will take 20 right now.

MR. MILLAR:  Yes, that -- Michael Parkes, are you available tomorrow morning?

MR. PARKES:  Yes, that would work fine, thank you.

MR. MILLAR:  Okay.  Let's proceed on that basis.

And with that, I'm going to pass the mic over to Michael Buonaguro, who is on for OGVG.  I understand that GFN no longer has questions for this panel, so that moves us right on to Michael.

MR. BUONAGURO:  Thank you very much.
Examination by Mr. Buonaguro:

MR. BUONAGURO:  Good afternoon, panel.  You see me looking up.  It's because you are on a big-screen TV that way.  So that explains my darting eyes.

I'm here today on behalf of the Ontario Greenhouse Vegetable Growers, and I have some questions for you.

The first question -- if I can ask you to bring up an exhibit, and this is a follow-over from some questions asked by GEC this morning.

Exhibit 1, tab 10, Schedule 5, attachment 1.  So this is the posterity report, or at least the first one.  And I'm looking at pages 113 to 114 of the report.

Yes, and so if you just scroll down to the bottom of this page, this is the specific page that Mr. Poch brought you to.  And what I wanted to follow up on was the per cent of identified industries comparing to H2, and it says "see table below".

So if you can go over to the next page.  The table below breaks down the industrial sector into different segments.

And I know from earlier in the report agriculture includes greenhouse operators, correct?

MR. TIESSEN:  Alex Tiessen, Posterity Group.  Yes, that is correct.  Greenhouses are included under agriculture.

MR. BUONAGURO:  Thank you.  And just so I understand the columns, when you say electrification potential you are saying under a scenario where you are fully electrifying the agriculture sector in particular could convert its HVAC water and steam functions to the extent they have them?

MR. TIESSEN:  That's correct.

MR. BUONAGURO:  Right.  And then under the diversified scenario, and then in brackets you have "H2 conversion", as I read it -- and correct me if I'm wrong.  This is why I'm asking -- you are assuming that agricultural users can convert all of their end uses to 100 per cent hydrogen, other than their use of natural gas's direct feed stock?

MR. TIESSEN:  Yes, that's correct.

MR. BUONAGURO:  So I want to understand how that assumption holds or it doesn't holds and how it flows to the study with respect to greenhouses in particular, because I'm assuming that you are aware that -- and maybe take it subject to check if you're not -- that greenhouses primarily use natural gas for heating, but then use the by-product for -- I don't know if feed stock is the right word, but feed stock for the growth of their crops, correct?

MR. TIESSEN:  Yes.

MR. BUONAGURO:  And I just want to understand how that flows through this assumption because -- and again, I might be wrong, but I'm assuming that if a greenhouse were to convert 100 per cent to hydrogen, 100 per cent hydrogen, they would no longer have the CO2 by-product that they require for feeding their crops; is that -- that quirk captured in this assumption?

MR. TIESSEN:  It is not.

MR. BUONAGURO:  Okay.  So can you maybe undertake to think about that and think of what kind of implications it has for the outcomes of your study?

It may not have -- it may have wide-ranging impacts or it may not.  I don't know.  But my understanding is that, based on current -- the current state of affairs, I don't think that you would want to assume that all greenhouses are going to convert to 100 per cent hydrogen under this scenario, because they actually at a minimum want to use blended fuel in order to continue to generate carbon dioxide for their crops, correct?

MR. TIESSEN:  Alex Tiessen, Posterity Group.  Michael, can I confer with our panel, please?

MR. BUONAGURO:  Sure.  At this point I'm not asking you to give me an answer.  I'm asking you to undertake to think about it and maybe provide an answer that talks about the implications of that reality.  But you wanted to talk to your panel, so feel free.

MR. TIESSEN:  Yes.

MR. STEVENS:  Thanks, Michael.  It is David Stevens.

The question is whether Posterity might reconsider its assumptions, taking into account that greenhouse users may wish to have some -- some end use -- or some use of a carbon [audio dropout]?

MR. BUONAGURO:  Yes.  Yes, sorry.

[Court reporter clarification.]


MR. STEVENS:  Carbon-emitting gas.

MR. BUONAGURO:  Yes.

MR. STEVENS:  So I'm in your hands, Alex and Dave, whether you'd like to talk about that with the group or whether you'd like to take that away?

MR. SHIPLEY:  I think it would be good to just have a chat to figure out our strategy.

MS. WALTER:  I'll open the breakout rooms.

MR. STEVENS:  Thank you.

[Witness panel confers.]

MR. MILLAR:  Mike, just for your planning purposes, we are going to look to break around 3:30, which, you know, is only about five minutes away, so it doesn't have to be right at 3:30.  Whenever there is a convenient spot around there, though, let me know, and I'm going to break for ten minutes.

MR. BUONAGURO:  Okay.

[Witness panel confers.]

MS. MURPHY:  Jennifer Murphy from Enbridge Gas.  I am going to start off and Mr. Tiessen can add in if he chooses.  I think we are prepared take this as an undertaking, to comment, I guess, directionally on how that might impact the results.  I didn't understand your question to be asking us to go do some change to the model, re-run, but just directionally, how would that impact the study.  And I think Enbridge is prepared to take that.

MR. MILLAR:  That will be JT 2.13.
UNDERTAKING NO. JT 2.13:  TO TAKE A LOOK AT THE FACT THAT GREENHOUSE OPERATIONS, WHICH ARE CAPTURED UNDER THE SEGMENT AGRICULTURE UNDER THE INDUSTRIAL SECTOR, ACTUALLY AT THIS POINT IN TIME PREFER TO USE CARBON-EMITTING NATURAL GAS AS DIRECT FEEDSTOCK FOR ITS PRODUCTION OF CARBON DIOXIDE IN TERMS OF FEEDING ITS CROPS, AND HOW THAT FACT MAY OR MAY NOT CHANGE DIRECTIONALLY THE POSTERITY STUDY.


MR. TIESSEN:  This is Alex Tiessen, Posterity Group.  I don't have anything to add beyond what Jennifer said.

MR. BUONAGURO:  Thank you.  So I think just to reiterate, that's to take a look at the fact that greenhouse operations which are captured under the segment agriculture under the industrial sector, actually at this point in time prefer to use carbon-emitting natural gas as direct feedstock for its production of carbon dioxide in its crop -- in terms of feeding its crops and how that fact may or may not change directionally the Posterity study; have you understood my question?

MS. MURPHY:  Jennifer Murphy, Enbridge Gas.  Yes, I believe that's how we understood it.  Thank you for clarifying that.

MR. BUONAGURO:  So I'm told we are breaking shortly.  I'll try to squeeze this in the next five minutes.

If you can pull up exhibit I.1.10-OGVG-1.  So this is a series of questions that we asked about stranded costs, stranded assets of stranded costs as a result of some quotes from the energy transition evidence.  At part (b), I asked:
"Please explain the status quo accounting and regulatory treatments of stranded assets and provide an example of how these treatments are applied."

And that the answer at (b), I have to tell I was surprised to find that your answer was that, to your knowledge, there was proscribed treatment for stranded assets or the costs related to stranded assets, and then from an accounting perspective you told me that you couldn't really answer the question with certainty.

And I was going to maybe take you through an example and maybe you could either, if it's easy, provide me the answer in that example, what you think would happen now, under the status quo, or take an undertaking to provide that analysis.

So what I'll do is I'll provide the example and maybe we can go to the break and you can think about whether it's something you can answer now or whether you can take an undertaking or whether you can't take an undertaking.


So the example is this.


On the basis that you have -- I think it's over 3.3 million -- 3.3 million residential customers, my understanding that the most obvious, most common and most likely near-term example of stranded costs or stranded assets is if your typical residential customer disconnects from its your system, converts entirely to electricity, and no longer requires the meter and the connection assets between their house and your distribution system.  


I wanted to know if you could go through under the status quo regulatory and accounting treatments how that -- how the company reacts to that, i.e. assuming that we then consider those assets stranded, those assets come out of rate base, how are they handled from an accounting perspective, how does the things like salvage value and site restoration costs factor into it.

So that's sort of a figure -- I figure sort of a very simple but probably very common, sometime-in-the-near-future example of a stranded asset.

Is that something that you could take me through, maybe after the break, or maybe you want to talk about and give me an answer after the break?


MR. STEVENS:  Thanks very much for the suggestion, Michael.  I think it is best for us to talk about over the break.  I'm quite certain that if we are going to answer the question in person, that it will be a different panel than this, but we make take you up on your suggestion to answer the question in writing after we talk about it.

MR. BUONAGURO:  Okay, thank you, I think that's a good time to break.

MR. MILLAR:  Okay, let's break, then --


MR. BUONAGURO:  Sorry, I just -- I probably have around 10 minutes left.

MR. MILLAR:  Great.  Okay, thank you.  With that, we'll break for 10 minutes until 3:43.
--- Recess taken at 3:33 p.m.

--- On resuming at 3:45 p.m.

MR. STEVENS:  Michael, Enbridge Gas proposes to respond to your example about how stranded assets would be treated from an accounting perspective in writing.

We're happy to attach an undertaking number to that.

MR. MILLAR:  That's JT2.14.

Could one of you summarize the undertaking, please.

MR. BUONAGURO:  Sure, so you used the word "accounting".  What I'm looking for -- and you can respond -- is an example of how, from a regulatory and [audio dropout] perspective, a situation where a sort of average residential customer with assets connecting into a system that haven't been fully depreciated completely disconnects from the system, and those assets then become stranded in the sense that they're no longer used or useful by the company.

How do you -- what are the steps that follow from that from a regulatory and accounting perspective?

I would add to that one add part is that that analysis apply across the board in terms of scale and types of things or not, because your second part of your question tells me you're not sure, it depends on the circumstances.  


So maybe you can talk about how that circumstance differs from a different -- other circumstances that could rise to different solutions, like, if I could take another more extreme example, two years from now an entire neighbourhood gets a grant from the federal government to go electric and that whole part of the system becomes stranded.

How would that be handled from an accounting regulatory point of view under the status quo rules or framework?

MR. STEVENS:  I think by way of undertaking we are happy to answer those two scenarios.

I hesitate to answer the extra part of your question, which is:  Would this apply in all circumstances, just not knowing what all circumstances might be, Mike?  But with the two specific examples you've provided we can undertake to provide the information you requested.

MR. BUONAGURO:  So I'll take that undertaking, and I'll just point out that I'll get the two scenarios, and that that might lead to some interesting questions in the hearing, but I think you know that.  It depends on the answer.  So thank you very much.

MR. STEVENS:  Thank you.
UNDERTAKING NO. JT 2.14:  TO PROVIDE AN EXAMPLE OF HOW, FROM A REGULATORY AND [AUDIO DROPOUT] PERSPECTIVE, A SITUATION WHERE A SORT OF AVERAGE RESIDENTIAL CUSTOMER WITH ASSETS CONNECTING INTO A SYSTEM THAT HAVEN'T BEEN FULLY DEPRECIATED COMPLETELY DISCONNECTS FROM THE SYSTEM, AND THOSE ASSETS THEN BECOME STRANDED IN THE SENSE THAT THEY'RE NO LONGER USED OR USEFUL BY THE COMPANY, TO ADVISE WHAT ARE THE STEPS THAT FOLLOW FROM THAT FROM A REGULATORY AND ACCOUNTING PERSPECTIVE.

MR. MILLAR:  I'm sorry to interject.

I don't know if any of you heard.  Ian Mondrow and I had a brief exchange just as we went on break, and I think everyone had already left, and it was a related point.

Ian, do you want to raise that right now or should we wait until after Mike has done his questions?  It is --


MR. MONDROW:  Yes, thank you --


MR. MILLAR:  -- [Multiple speakers] related.

MR. MONDROW:  I'm happy to wait until the questioning proceeds.

I may even just -- once I pop back on, assume I'm going to wait for the undertaking response and take it from there, but I appreciate you giving me the opportunity to turn on my camera for a minute.  Thank you.

MR. MILLAR:  Okay.  Go ahead, Mike.

MR. BUONAGURO:  Thank you.  So this is my last bit of questioning.  I'd like you to pull up, if it's available easily, the issues list to provide context for this next little bit of questioning.

MS. WALTER:  That will take me just a minute to pull up.

MR. BUONAGURO:  My apologies.  Thank you for that.

So if you can go to issue number 3, which is the issue I think is most relevant to this panel.  I saw it there a second ago.  I think you go down to the attachment.  It has a clean version of the issues list.

So this was the way -- yeah, if you go to the next one, it's clean, just so we're dealing with the actual list.

Thank you.  I'm looking at issue 3.

So my understanding is that this is sort of -- this is the defining issue in terms of the intersection between energy transition and the setting of rates for 2024; do you have that same understanding?

MR. STEVENS:  I agree that it is the issue that expressly links energy transition this case.

MR. BUONAGURO:  Thank you.  And so I'm not going to go through all of the different parts, but there's a couple of want to chat with just briefly.

And so we've just been talking about stranded assets, and I don't think it is a secret that stranded assets are one of the risks that we're talking about in terms of energy transition based on your evidence, right?

MS. WADE:  Cara-Lynne Wade.  Yes, that's correct.

MR. BUONAGURO:  And my understanding from the evidence and from answers to the interrogatories, the way in which that risk would be accounted for in rates specifically would be through an economic planning horizon?

I think that's part of the evidence.  And nobody wants to answer, but maybe I'll put it into context.

So that if the company felt that they were entering into a real risk of stranded assets in the near-term, the solution, my understanding is from the answers to my interrogatories, is that it would propose an economic planning horizon in order to increase the depreciation recovered in rates, and that's from OGVG-2 is one of the places where I saw that.

MS. WADE:  Yes, Cara-Lynne Wade.

Yes, so at this point we have not recommended that, but that is correct as stated in the IR that you've noted.

MR. BUONAGURO:  Right.  So part (c) of the issues list when it talks about energy transition depreciation rates, you are not proposing -- you haven't done anything with respect to depreciation rates in reaction to energy transition, and you don't think it's necessary at this point, correct?

MR. STEVENS:  Hi, Michael, it's David Stevens again.

I think that questions around depreciation rates and around a fund and similar questions, I think are best addressed to the depreciation panel.

MR. BUONAGURO:  Well, the only question here is that there is nothing that energy transition -- sorry, that there is nothing being done to depreciation rates in order to address energy transition, and I think that is in the energy transition evidence.  That's all.

MR. STEVENS:  It may well be, but the subject -- I mean, we do have people who are subject-matter experts about the depreciation rates that will be appearing, so I think it's appropriate to get the answer directly from them.

MR. BUONAGURO:  Fair enough.  You might have the same answer then to some of my other questions, but I'll ask them anyway.

For load forecast, you had some discussion about load forecast, and for 2024 rates -- and I'm going to be sort of giving my understanding and you can tell me if I'm wrong or not.  My understanding is that if you start from a sort of a status quo forecast and make energy transition adjustments like the ones you've been talking about today, you produced a 2024 load forecast that you are confident with, and to the extent that there are differences between that forecast and what happens under, for example, electrification scenario, the differences in the test year in 2024 are not material, the differences sort of materialize over time, so we really shouldn't really be concerned with the load forecast underpinning the 2024 rates as applied.

Is that a fair characterization of energy transition issues as it impacts the 2024 load forecast?

MS. WADE:  Cara-Lynne Wade.  I would say that, yes, the energy transition assumptions that we've been discussing today have been incorporated into the 2024 base year, and they have had minimal impact, and it is reflective of what we think will come to fruition in that year.

MR. BUONAGURO:  Thank you.

Just one more question.  I'm only going to ask about the forecast capital expenditures.

My understanding from the evidence is that in terms of energy transition issues as they flow through the capital expenditures that you are planning for 2024, specifically, the -- I'm going to give you some numbers just so we have context.  The updated -- the updated forecast capital expenditures for 2024, I believe are $1.49 billion.  I got that from exhibit I.2.1-CCC-36, attachment 1, just for reference sake.

And it is just for sale scale so there is about a $1.5 billion ask for can't expenditures in the test year, correct?  Correct, subject to chick?

MS. WADE:  Cara-Lynne Wade, subject to check.

MR. BUONAGURO:  That's why I gave you the reference, so you can check it later.

And then -- and I got this from the capital evidence and I'll give you the example.  Exhibit 2, tab 6.  Schedule 2, page 284.  Over a billion of that is being vetted through the IRP process, correct?  Subject to check?

MS. WADE:  Cara-Lynne Wade, subject to check.  Yes.

MR. BUONAGURO:  And so my understanding that in terms of concerning about energy transition issues impacting on the capital expenditures for -- thank you for that, I see the exhibit just went up -- impacting the capex for 2024, over two-thirds of that spending is actually going through the IRP process, to determine whether those expenditures should stand as-planned or whether there should be some sort of IRP-related adjustments to what you do with respect to the planned spending for 2024.

And that's happening right now -- that's what I get from the evidence.  Correct?


MS. WADE:  Cara-Lynne Wade.  That's correct, and panel 4 will be seek speaking to this in more detail.

MR. BUONAGURO:  Right, and the only other thing I'd add to that is -- and I think you made this point in your evidence -- is that for the larger projects that are reinforcements or expansions they are also subject to leave-to-construct proceedings which then -- the Board then vets them on a number of issues including their need in the future in relation to energy-transition issues, correct?


MS. WADE:  Cara-Lynne Wade.  That's correct.

MR. BUONAGURO:  Thank you.  Those are my questions.

MR. MILLAR:  Thank you, Mr. Buonaguro.  I think up next we have Mr. Ladanyi.  It is Energy Probe that I have next.  Are you there, Tom?


UNIDENTIFIED SPEAKER:  Tom is in the room but (inaudible).


MR. LADANYI:  it's not me.  It is going to be Roger Higgin who will be asking questions.


MR. MILLAR:  I'm sorry, thank you.  Roger, are you there?


MR. HIGGIN:  Yes.  I have looked at my questions and I don't have any additional questions for now.  Okay, thank you.

MR. MILLAR:  Great.  Thank you very much.  I think that moves us to Julie Girvan for CCC.  Julie, are you there?


MS. GIRVAN:  I am here.  That happened fast.

MR. MILLAR:  I have you down for 20 minutes, I think.

MS. GIRVAN:  Yes.


MR. MILLAR:  All right.  Go ahead.

Examination by Ms. Girvan:


MS. GIRVAN:  All right.  Thanks.  Good afternoon, panel.  Julie Girvan on behalf of the Consumers' Council of Canada.  If you could turn first to exhibit I1.2-CCC-2.  Thank you. 

The question was asking if you had any discussions with the Ontario government regarding this application, and in the answer it states that Enbridge held four meetings through September-October of 2022 with Ontario Ministry of Energy officials and Staff to provide an overview of Enbridge Gas's rebasing application.

And then there is a presentation at both attachment 1 and attachment 2.

We don't have to go to the presentations but -- and then further there was another meeting with the Ministry of the Environment, Conservation and Parks regarding the Pathways to Net Zero Emissions for Ontario report, and that's presented attachment 4.

I just first wanted to ask you, what was the intent -- sorry, is there a message?  Sorry, somebody said they could only see my forehead.  Sorry.  I didn't see myself on the screen, so I couldn't tell that that was happening, sorry.


I guess really what I'm looking at, both with respect to the Ministry of Energy and with respect to the Ministry of the Environment, I'd like to try to understand what the purpose of these meetings was.  If you could help me with that?


MS. WADE:  Yes.  Cara-Lynne Wade, Enbridge Gas.  So the meetings that are outlined in CCC 2 talks about the four meetings -- sorry, this is with regards to our application and with respect to energy transition.  So I can speak to the meeting on the pathways to net zero emissions.

The purpose of that meeting was to provide an overview of the Pathways to Net Zero Emissions report, give an overview of the two scenarios that we had modelled, and provide the outcomes of our findings.

MS. GIRVAN:  What was your expectations, in terms of what you expected to come out of those meetings.

MS. WADE:  Cara-Lynne Wade, Enbridge Gas.  So our expectation was to share the result of the study.  We are a position where we are facing energy transition within the province.

There is a great deal of uncertainty and we so undertook those two studies to take a look at and determine how our system might play a role provided.

And the outcomes of the report we thought would be of value, as the minister is undertaking their own work, as well as the panel looking at making recommendations with regards to medium, long-term and -- sorry, short-term opportunities, as well.

So really it was to share the pathway study, the outcomes, the findings, and to provide the recommendations around what possible next steps could be taken.

MS. GIRVAN:  Okay.  And can you share any feedback you received from both those ministries regarding your Pathways to Zero Emissions for Ontario report?

MS. WADE:  Yeah, we did not have any written feedback as part of the communication, but within the meeting itself I think there was an acknowledgment that this was the first study of its kind completed in Ontario, that the work was appreciated, and that, you know, they had some questions and walked through the information that we were sharing.  


I think overall it was just an acknowledgment and a appreciation for doing the work.

MS. GIRVAN:  Okay and do you have ongoing meetings with the ministry with respect to your report and any sort of implications going forward?

MS. WADE:  The meetings that we have had are outlined here.

MS. GIRVAN:  That's great.  Thank you.  Now in section-- the attachment 4, and we again don't really have to pull it up, but it does say "Summary of Recommendations for Regulators and Policy Makers."  So in addition to the meetings with the ministry, did you make a presentation to the OEB as well, either through staff or...

MS. WADE:  Which exhibit was that?

MS. GIRVAN:  Sorry, it's attachment 4 in the same interrogatory.  It just I believe it says on the front of attachment 4, it's characterized as a "Summary of Recommendations for Regulators and Policy Makers".  I just wanted to find out if you --


UNIDENTIFIED SPEAKER:  Yes.  


MS. GIRVAN:  -- the OEB as well.

MS. WADE:  Thank you for pulling that up.  Yes, we did have one meeting with the OEB where we shared the Pathways to Net Zero study.

MS. GIRVAN:  And again what was -- sorry --


MS. WADE:  And that was -- and that was with staff and that was listed in, I think, the -- I can find the IR, but that listed the number of stakeholders that we presented the Pathways study to.

MS. GIRVAN:  Okay, and did you gets any feedback from the OEB staff with respect to the report?


MS. WADE:  I would say it was a similar discussion as what we had with the government, so acknowledgment that the work has been done and that the -- it's the first study of its kind in Ontario and that it paints two plausible scenarios.  But yeah, I would say yeah, that's probably about the extent of the feedback. 

MS. GIRVAN:  Okay.  Thank you.  And another question I had.  If you could turn to Exhibit 1-10, Staff 24, please.


MR. BROPHY:  Julie, while they're just pulling that up, the reference to the fuller list was Pollution Probe 20.  There is a more fulsome list of meetings that included the OEB and ministry staff in there, as well.


MS. GIRVAN:  Thank you.  Okay.  So you had a conversation, I think, earlier, with Mr. Shepherd.  I think it was with respect to this IR, sort of about assumptions regarding climate-change policies, et cetera, and how you basically incorporated them into your application.


And you call them merging, and I think you really said that you really haven't incorporated much in the application.


There's a few things about lower customer forecast, et cetera.


And if you could turn to page 2 of that interrogatory, it talks about Enbridge keeping abreast of emerging government policies, and it also says that Enbridge Gas will use these external signals as inputs into the demand forecast as they become more certain.


And they will form the basis for energy transition assumptions incorporated into the forecast and planning processes.


And Mr. Shepherd was sort of, I think, asking you about, well, if things change are you going to apply for a Z-factor?


And I guess that's -- I think you've taken that away, or it's coming up with another panel, but my question really is -- it says that you are going to in -- the demand and forecast design elements will impact your investment and expenditure.  So I guess what I'm asking is if things change significantly or, you know, in part, are you -- in terms of changing your forecast, does that mean you're going to come back to the Board or not?


MS. WADE:  Yeah, sorry, just if I could have one moment to confer with the panel.


MR. STEVENS:  Hi, Julie, it is David Stevens.  I just want to make sure we're clear on the question.  Are you asking whether, in the event that government policies change such that they impact Enbridge's forecast, Enbridge would seek to reopen its incentive regulation plan?


MS. GIRVAN:  Yes, because what it says is that you've made assumptions regarding your forecast and planning processes, but if things change you are going to review these demand forecast elements annually or as appropriate based on external factors.  And I'm just wondering, does this mean, is this a trigger in some respect for you to come back to the Board to review your forecasts?


MR. STEVENS:  I understand.  I think for the second part of that, if you'll grant us an indulgence, probably the regulatory team needs to consult on that.  I think they more likely have the answers than the panel.


But on the first part of it I'll point out that I think this answer is really aimed at saying that whether it's the asset plan or demand forecast or something internal of that nature, those things will adjust over time depending on changes to government policy.


I recognize that you've also got bigger questions, so if you will grant us a moment we will confer.


MS. GIRVAN:  Sure, and just to sort of add to that as sort of what would it take for Enbridge to seek to come back.  I don't know if that helps you.


[Witness panel confers.]

MR. KITCHEN:  Julie, it is Mark Kitchen here.  If you can hear me.  I'm a bit far from the mic, but --


MR. GIRVAN:  I can hear you.


MR. KITCHEN:  -- whether or not we would come in after the test year has been determined and we're into the next incentive mechanism really depends on what happens.


You know, you'll have the normal off-ramp, that's off-ramps as part of an IRM that could trigger.  There are Z-factor provisions if we'd be qualified.


But, you know, at this point I'm not sure I could say what would bring us back in, except for those two things.


MS. GIRVAN:  Okay, so maybe subject to a materiality threshold; is that what you're --


MR. KITCHEN:  It would have to be something material and beyond what can be handled within the price cap.


MS. GIRVAN:  Okay, and you're not prepared to define that now.  You are just saying things may change and we might come back; is that what you're saying?


MR. KITCHEN:  I'm not even saying we might come back.  I think we'd need to see what would happen.


At this point we don't -- I don't see any reason for us to expect to come back -- to come back during the price cap.


MS. GIRVAN:  Okay, all right.  Well, that's helpful.  Thank you.  Thanks, Mark.  Nice to see your face.


Okay.  So I have a further question sort of along these lines.  It is Exhibit I.1.10, Staff 34.


And you had some discussions earlier, and I think you are going to have an undertaking with respect to Mr. Buonaguro, but you talk about the increased risk of stranded assets, and I think that's factored into your proposal for your equity ratio, and I'm just wondering, when do you expect there to be sort of a measurable impact on stranded assets?  Is it in a couple of years?  Is it in five years?  Is it ten years?  What is your expectation with respect to stranded assets?


MS. WADE:  Cara-Lynne Wade, Enbridge Gas.  So within our application and our proposal, we have not -- we do not foresee stranded assets as being an issue, and we haven't provided put a time frame out there, so within the rebasing period, the energy transition assumptions have been included, and we don't foresee any stranded asset risk within this period.


MS. GIRVAN:  Okay, great.  Thank you.


And I just had one further question, and it may have been covered this morning, but I'm not sure that it was.  But on March 16th, 2023, Enbridge filed a letter, and it was filed with Vanessa Innis, correcting the Pathways to net zero report.


MS. GIRVAN:  And I had seen this, and just for my use, it says: 
"The nature of the error is that while conducting the modelling Guidehouse omitted the cost for new in-province hydrogen transmission cost for methane, network, O&M, and costs for in-province electric transmission.  This had implications for the diversified and electrification pathways with an impact of approximately 13 billion on the total energy cost differential between the two pathways with the diversified pathway remaining with the least cost pathway."


So I'm just trying to understand just because it's not certainly my expertise, what are the implications of this $13 million correction?  And maybe --


MS. WADE:  Cara-Lynne Wade, Enbridge.  No, we have not yet addressed this.


So it is a 13-billion-dollar figure that has been put forward, and so you've noted the reason for the error or what the error corrects, and the impact of that 13 billion closes the differential between the diversified and the electrification pathway by the 13 billion, but there still remains a significant difference between the two pathways, and that's the latter part of your statement that the overall -- most cost-effective scenario remains the diversified scenario.


MS. GIRVAN:  Okay.


MS. WADE:  And I should note -- and there is no impact on the application that's being put forward.  It was just a correction within the report.

MS. GIRVAN:  Okay so you are saying effectively closing the gap between the two different Pathways.

Okay, all right.  Thank you.  Those are my questions.

MR. MILLAR:  Thank you very much, Ms. Girvan.

I think, Brady you've come on the screen.  Do you have something that you wish to enlighten us with?  I think you are on mute, if you're speaking.  We can't hear you.  And you're gone.

So maybe Brady you can reach out -- you can type a message to me if that helps, or you -- once you get your AV fixed you can try again.

Mr. Brophy, I think you will take us to the end of the day today and just a reminder we will wrap up by 5:00 o'clock.
Examination by Mr. Brophy:


MR. BROPHY:  Thank you.  My name is Michael Brophy.  I think I'm here on behalf of Pollution Probe.

I think I get to take you to the end of today and start off tomorrow, so just for orientation sake, I am planning just to refer to interrogatories that are in the first sets of part 1 of 2 and then part 2 of 2 and then evidence that is related to energy transition, just for ease.  so it should be easier to pull up for folks.

And did I have some Internet issues a little earlier and things were breaking up, so if that happens please let me know and I can turn off the camera, or even proactively do it if I think there's going to be some issues, so...

I wanted to just start with a couple of follow-ups or clarifications for discussions that happened I think it was earlier today in two areas.


Throughout the whole day there's been a lot of discussion about uncertainty and what will happen in the future, and you know, certainly, Enbridge and others don't have a crystal ball for that, but I think the OEB is probably going to be looking for as much certainty as possible, given that their decision is based on specific things that relate to real dollars and conditions there.

So one of the things -- and I think it was Mr. Poch and Ms. Teed earlier today were talking about blending costs for distribution pipelines.  So if you had to make changes to pipelines in the future, you know, there would be some costs.  And I think the answer was, you know, it will vary pile that and some systems may not even be able to handle that.  But they'd have to being looked at.

So the only project I'm aware of in Ontario that has actually done this is the Markham Phase I project; is that right?  Or is there someone else that there's been blending done?

MS. MARTIN:  In Ontario, yeah, there that's the only project that there has been.  I believe that there is an IR that lists out all of the blended projects that we're aware of across Canada.

MR. BROPHY:  Okay.

MS. MARTIN:  I can confirm that.

MR. BROPHY:  Yeah.  Maybe let me know either now or I can keep going, and you can give me the reference.  Did you need a minute or...

MS. MARTIN:  Yes, it's PP19.

MR. BROPHY:  I'm sorry, what was that?


MS. MARTIN:  PP19 (inaudible.)


MR. BROPHY:  Okay, great, yeah lots of...

MS. MARTIN:  Exhibit I.1.10-PP-12, and attachment 1. it lists a number of blending projects that are either being contemplated that we're aware of or I believe (inaudible) be even started, so.

MR. BROPHY:  Okay, and I'm not that familiar with kind of the distribution systems in other provinces, if they're the same as Enbridge's or different.  I'm not sure, but for the one that relates to the Enbridge system, Markham Phase I, would you be willing to undertake to provide the costs of that project, the number of customers that it ended up serving with blended hydrogen?  And then that would just give us a cost per customer for a blending project.

I get it's only up to 2 percent and I think you've actually only in 1 percent from that project, you never hit the 2 but at least it's' a metric to take a look at.

MS. MARTIN:  I had think we provided that in IR -- in Staff 103.   So I'll just flip to that.  Okay, I can undertake to get back with that.  I know that there is an IR associated with that.

MR. BROPHY:  Okay, yeah, even the reference if it is, or if not, just that info.

MR. RICHLER:  So the undertaking --


MR. STEVENS:  Michael, it's David Stevens speaking.  I just want to be clear on this.  The request is for the number of customers and the cost for the Low Carbon Energy Project, Phase I?

MR. BROPHY:  Correct.

MR. MILLAR:  It's JT 2.15.
UNDERTAKING NO. JT 2.15:  TO PROVIDE THE NUMBER OF CUSTOMERS AND THE COST FOR THE LOW CARBON ENERGY PROJECT, PHASE I

MR. STEVENS:  Just to be clear, Michael, we may have to, given your statements, we may have to add some conditions.  I'm not sure that it is necessarily representative of the cost (inaudible) customers.

MR. BROPHY:  Sure.

MR. STEVENS:  It is a pilot project where certain blending facilities were created that would, as you know, be able to serve a larger number of customers if as and when Phases II and III are presented for approval and implemented.

MR. BROPHY:  Okay, thank you.  Okay, so the other clarified question, it was in relation to a discussion with the Guidehouse witness earlier today, and I believe Guidehouse indicated that a significant amount of hydrogen would have to come from storage rather than being produced and being put right into the system, and that Guidehouse's proxy for storage is underground storage rather than, say, you know, liquid storage or what's being done by, say, Enbridge in the Markham one; is that correct?

MR. RINGO:  This is Decker Ringo from Guidehouse.

I don't know whether the characterization of significant amount of storage, how we gauged that, but storage is assumed to be used in one of the undertakings we took today.  I think we'll quantify that storage cumulatively every time -- yeah.

MR. BROPHY:  Yeah, if you are quantifying it as part of an undertaking that will give a magnitude.  But at least what I took away, it was a fair fairly large amount.  Maybe that's not true.

MR. RINGO:  I mean it will be seasonal storage so that hydrogen is banked, you know, in high production seasons and used in, you know, the winter when there is low renewable resource available.  So it's not nothing, right, but I don't know where significant falls on the numerical scale so...

MR. BROPHY:  Yeah.  I guess I put it in my mind as Enbridge has significant storage that they use for similar purposes for natural gas, out of the Sarnia area, and so it's kind of that same mechanism that would have to be used.

MR. RINGO:  Sure.

MR. BROPHY:  Okay.

MR. RINGO:  That was JT 2.3 that we agreed to provide that.

MR. BROPHY:  Okay, great.  Thank you for that reference.  Along that same line, does your model include any assumptions for losses from hydrogen storage in transportation?

MR. RINGO:  It assumes losses from hydrogen transportation and losses from hydrogen storage.

MR. BROPHY:  Storage, okay.  Okay, yeah, that's fine.  I'll move to the next question.

Okay, so I don't think you need to pull this up but I'll give the reference just in case. It was 1.2 CCC-3, attachment 2 and I can give you the page number if we get stuck.

So, that includes the Guidehouse proposal for the net zero study for Enbridge, and in it Guidehouse indicates that it's delivered the Gas for Climate initiative for the European Gas Industry and that, you know, the study for Enbridge will align with the Gas for Climate work.

Can Guidehouse explain its involvement in Gas for Climate?  Is it -- it sounds like you're running that and it's kind of similar to what you're doing here?

MR. RINGO:  I'm not the expert on it, but we did just release the executive summary of the next round of reporting on that project.  I'll speak to it as best I can.

Gas for Climate is a, I think, a consortium of gas operators in the European Union that have undertaken to study the -- how hydrogen networks could develop in the continent, what the capacities would need to be, where they would begin and grow and what sort of growth would be needed over time to meet the changing demand and how that would interact with different demand sectors.

That's about all I'm comfortable saying, because, like I said, I didn't write that report, but we did have a team member who was one of the -- one of the analysis leaders on that project, and I think, as you noted in -- RSP noted in some of the IRs, we did reference the research conducted in Gas for Climate when thinking about the cost of pipeline conversion and cost of new pipeline and storage and emissions sectors and things like that.  There's a wealth of research that we drew upon from that work.

MR. BROPHY:  Yeah, and I know -- I was wondering if Guidehouse had done those reports.  You know, you were referencing in this report other Guidehouse reports which would have come from a source, so I think those questions were rambling.  I'll just go back to the original source on that.

So just to clarify then, so Guidehouse doesn't run Gas for Climate; you just do analysis and reporting for them; is that the relationship?

MR. RINGO:  I am not familiar with the management structure of it.  I can't say for sure.  I know we do analysis and reporting.  Whether we actually manage or run it, I don't know.

MR. BROPHY:  Okay, thanks.  Okay.  So the next question is on ES-2 in the Guidehouse report.  That figure shows up in a couple of places, but it's probably easiest to look at it on page 3 of the Guidehouse report.

MR. RINGO:  It is the actual document page 5 at the bottom.

MR. BROPHY:  There's a --


MR. RINGO:  Page numbered number 3.  Yes.  1, 2, 3 at the bottom of the -- there we go.

MR. BROPHY:  Okay.  Yeah, that's the one there.

So it's kind of at the bottom.  That's what I wanted to talk about.

If you can't read it, just let them know, and you can zoom in because it is the bottom graph there with the breakout that I wanted to talk about.

Okay.  When I look at that graph at the bottom it looks like the only natural gas that's being used in 2050 is for large industrial customers that would have natural gas and CCOS.  Is that accurate?

MR. RINGO:  Yes.

MR. BROPHY:  Okay.

MR. RINGO:  Well, in renewable natural gas.  You see the dark green sliver as well?

MR. BROPHY:  Oh, okay.  Yeah.  I consider RNG something different than natural -- I should say fossil gas, but used to calling it natural gas.

Okay.  And so I think CCOS would require a large investment by those customers.

Well, it would require a few things, and I just want to kind of go through the list to make sure you agree.

One is it would, you know, be a large investment.  They have to put in, you know, the equipment to capture and clean, et cetera.

They'd have to have proximity to geological storage, and that type of facility itself would have to have to include a CO2-rich facility stack so that emissions can be captured efficiently; does that all sound correct?

MR. RINGO:  Yes.

MR. BROPHY:  Okay.  Do you know how many Enbridge customers you've assumed in your modelling would meet those kind of criteria and be able to use natural gas with CCOS?

MR. RINGO:  Can I take a breakout with the Enbridge Gas panel to discuss this prior to answering, please.

MR. BROPHY:  Sure.

[Witness panels confers]

MR. RINGO:  Mr. Brophy, thanks for the question.

So Guidehouse did not do the customer count for customers eligible for CCS conversion or attachment.  We inherited that natural gas plus CCA projection from the ETSA study, which I believe tracked it up through 2038, and then we extrapolated that out to the end of our study period, 2050, so I think that's a question I can't answer, but the data may exist.

MR. BROPHY:  Yeah, no, fair enough, and thankfully I think we have Posterity on this panel, so I guess it's the same question for Posterity if that's where the estimate of customers and load for CC -- or natural gas -- fossil fuel -- fossil gas plus CCUS came from.  Maybe they can answer it.

MR. SHIPLEY:  So I don't think we can answer it right off the top of our head, but we would have been -- or we would have discussed with Enbridge which specific end uses and customer segments within industrial were suitable for this, for CCUS and distributed the CCUS among that customer group.


Now, if we didn't completely saturate those end uses and those segments, then we wouldn't necessarily be able to say how many customers it actually is.


We could probably make an estimate of what percentage of those end uses and customer segments would have -- what percentage of that amount of metre-cubed would have been cubed into CCUS by 2038.


MR. BROPHY:  Okay, so if I heard correctly, the Guidehouse modelling for this came from Posterity and Posterity got a list from Enbridge on the customers it believes would fit into this category; is that correct?


MR. SHIPLEY:  No, it's not a list of customers.  It is a set of end uses and customer segments, and we know how many customers altogether are in those customer segments, but we don't have a list.


MR. BROPHY:  Okay, would you be able to provide the information that you do have?  So you have customer segments, and what was the second part, sorry?


MR. SHIPLEY:  The energy end uses.


MR. BROPHY:  The energy end uses; okay.  So maybe those --


MR. SHIPLEY:  Yeah.


MR. BROPHY:  -- things.


MR. SHIPLEY:  Yeah.  So we can give you a list of end uses and a list of segments --


MR. STEVENS:  It's David Stevens speaking.  I think Jennifer Murphy has something to add.


MR. SHIPLEY:  Please.


MS. MURPHY:  Thank you.  Just jogging your memory, Dave, I didn't know if maybe what you were thinking, if you look at exhibit -- with the report -- which is at Exhibit 1, tab 10, schedule 5, it's attachment 1 and on page 114 Posterity has provided the list there that we looked at earlier which talks -- it indicates which sectors would have CCS.  I don't know if that might be helpful in your response, Dave?


MR. SHIPLEY:  That is helpful.  So that means you already have the list of segments.  And so what else are you looking for?  Do you want to know how many chemical manufacturers there are in Ontario?


MR. BROPHY:  Okay, let's work from this list for a sec to see if it answers part of the question.  So on this list, which of the segments would have the CCUS applied?


MR. SHIPLEY:  The ones that say CCS in the last column.


MR. BROPHY:  I don't see that on any of them.  Oh, I thought it said no CCS there.


MR. SHIPLEY:  So it is no to H2 conversion but it is CCS instead, right?  Right, Alex?


MR. TIESSEN:  Yeah.  This is Alex from Posterity Group.  That is correct, Dave, yeah.  So the no is referring to H2 conversion, and rather than an H2 conversion we've assumed CCS for that segment.


MR. BROPHY:  So if you apply CCUS to that segment that would apply to all the customers in that segment?  or you just use a --


MR. SHIPLEY:  It's a percentage.


MR. BROPHY:  And so what percent?


MR. SHIPLEY:  I'd have to take that away and go look it up.


MR. TIESSEN:  This is Alex from Posterity Group.  We converted those -- the end uses in those segments over to CCS at the rate of equipment turnover.


MR. BROPHY:  So you are assuming 100 percent of all the customers in those segments move to CCUS when their equipment turns over?  Is that what you're saying?


MR. TIESSEN:  Yes, I believe, subject to check.


MR. SHIPLEY:  Yes.  We may have also had a cap amount, though, Alex.  Which would limit uptake as well as the life -- as the turnover of the equipment.


MR. BROPHY:  To be fair, if you want to take it away just to confirm.


UNIDENTIFIED SPEAKER:  Sure.


MR. BROPHY:  That's fine.


MR. MILLAR:  Is that an undertaking.


MR. BROPHY:  Yes, I believe so.


MR. MILLAR:  JT 2.16.

UNDERTAKING NO. JT 2.16:  TO CONFIRM FOR EACH CUSTOMER SEGMENT IN THE POSTERITY MODEL THAT IS IDENTIFIED AS HAVING CCS APPLIED, WHAT'S THE PERCENT OF THE CUSTOMERS IN THAT SEGMENT THAT CCUS IS APPLIED TO, OR IF THERE'S OTHER RULES APPLIED AS WELL, INCLUDING ANY SCREENING DONE.


MR. STEVENS:  Michael, can you just summarize the undertaking so that we are clear about what's being provided?


MR. BROPHY:  Sure, so, for each customer segment in the Posterity model that is identified as having CCS applied, what's the percent of the customers in that segment that CCUS is applied to, or if there's other rules applied as well.


MR. SHIPLEY:  Yeah, just to keep in mind if it's just a percent of the end use and there is one gigantic customer, it could just be one customer out of a bunch, right.  So it won't necessarily be the percent of customers.  It will be the percent  of m-cubed.


MR. BROPHY:  You don't have the customers, then the numbers, you just have the m-cubed?


MR. SHIPLEY:  Well, we know how many customers there are, but we don't do this by customer.  We do it by percentage.


MR. BROPHY:  Maybe in the response you could put the customers per segment, and then do the math off the m-cubed.


MR. SHIPLEY:  All right.  We can do that.


MR. TIESSEN:  I think we should clarify what year we are doing this for.


MR. SHIPLEY:  2038, the end of our study?


MR. BROPHY:  Sure, yeah.  That makes sense.


And then just to clarify, you can add it to the undertaking, but I think you probably know the answer to this.


When you did that I'm assuming you didn't look at where these customers were in relation to access to geological storage.


MR. SHIPLEY:  We know where the customers are in terms of which ISO zone they're in and which Enbridge gas region they're in, out of the five regions, but we don't know where they are in relation to a rock formation or something like that.


MR. BROPHY:  Okay.


MR. TIESSEN:  I'd like to jump in.  It is Alex from Posterity Group.  That did jog my memory.


I think we have taken that into account, Mr. Brophy, in our analysis.  So I think when we undertake to show the percent of volume that would be supplied to CCS in those segments, it would be taking that into account.


MR. BROPHY:  Yeah, so maybe what you could do there is, since you're giving the number of customers per segment if you've already screened out ones that aren't close to suitable geological sequestration, you can just indicate that as well.


MR. SHIPLEY:  Just state that we have taken that into account, if we confirm that?


MR. BROPHY:  Yes.  So if you have done that and, say, it was ten customers and you took five out and you are only applying it to five, because -- in that segment, because they're not in a suitable location, then yeah, that would be fine, per segment.  If that adjustment was done.  It sounds like you're not sure yet if it was.


MR. TIESSEN:  I believe we took that into account.


MR. BROPHY:  Thank you.  So that's under JT 2.16.


Super.  Did you do any other research into the suitability of CCS by looking at the facility type and the, you know, the percent of CO2 in the stack emissions, what percent of facility emissions are coming out of the stack versus other places on the facility grounds, did do you any of that when you -- to validate which -- which segments and customers in those segments would be appropriate? 


MR. SHIPLEY:  I don't know the answer to that.

MR. TIESSEN:  Yeah, Alex Tiessen, Posterity Group.  To my knowledge, that may have been incorporated when we were addressing which segments CCS could apply to, but to my knowledge, I don't have the details of what -- whether those factors were taken into consideration.  And I will say that this is something we did work closely with Enbridge on to develop the assumptions on regarding which segments would be applicable for CCS and also originality, referring to your previous question, Mr. Brophy.

MR. BROPHY:  Okay.  And then just a preface to my next question on the same topic.  I don't think Posterity looked at the cost piece, but I think Guidehouse took your info and then did cost analysis; is that right?  Or did Posterity do cost analysis as well, like Guidehouse did?

MR. TIESSEN:  Alex Tiessen, Posterity Group.  Thank you for the question.

No, we did not consider cost.  It was not part of our scope.

MR. BROPHY:  Okay.  So I think this question then is for Guidehouse, the next one.

What costs did Guidehouse include in the diversified scenario for CCS equipment, transportation, and storage facility costs?

MR. RINGO:  We included a cost, I think it was a variable O&M cost attached to all natural gas that had carbon capture associated with it.  And that is -- I'm looking -- sorry, I'm looking at our report, table A11, to see if that is included there.

I don't see it summarized in the table.

This was a question in one of your IRs.  Did we not address it there?  I think this was a question we worked on.

MR. BROPHY:  Well, there was a question in Pollution Probe.

MR. RINGO:  Okay.

MR. BROPHY:  Where you responded "Guidehouse did not specify details related to CCOS capture technology", but just --


MR. RINGO:  Right.

MR. BROPHY:  -- that the CO2 captured would be stored, you know, geologically somewhere in Ontario is my recap.

MR. RINGO:  So, yeah, thank you.  There was a cost of CCS.  Like it said in that response, we didn't, you know, endeavour to specify the pre-combustion, post-combustion, or what type of CCS occurs.

But we did have a cost adder associated with that capture and transport and storage.  We didn't -- so that's, you know, a levellized cost that applies to every tonne of carbon that goes that way.  We didn't model the cost of the actual storage facility or development of the storage facility.

That's assumed to be included in the cost of storage that's kind of baked into that CCS cost that gets added for every, you know, unit of natural gas that goes that pathway.

So there is a cost accounted for.  It may not be the cost you're looking for, but it is in there.

MR. BROPHY:  Okay.  So it sound like you had some sort of proxy costs on --


MR. RINGO:  Right.

MR. BROPHY:  -- operating -- would you be able to highlight what that estimate includes and validate if it includes -- what information in relation to capture technology, transportation, or storage would be in there?

MR. RINGO:  Yes, I can -- I don't have that at my fingertips now, but we can take that away.

MR. STEVENS:  Michael, could you please just restate the question so that it is clear what information Guidehouse will be providing?

I think I heard in your back-and-forth previously that there may be some information already on the record, so I just want to be clear about what it is that is being provided in addition.

MR. BROPHY:  Sure, sure, so Guidehouse was going to confirm what their cost in the model is in relation to CCUS and what elements of CO2 capture, transportation, and storage costs are reflected in that value.

MR. RINGO:  That's what I heard too, thank you.

MR. STEVENS:  Thank you.

MR. MILLAR:  I'm sorry, so that's an Undertaking JT2.17.
UNDERTAKING NO. JT2.17:  FOR GUIDEHOUSE TO CONFIRM WHAT THEIR COST IN THE MODEL IS IN RELATION TO CCUS AND WHAT ELEMENTS OF CO2 CAPTURE, TRANSPORTATION, AND STORAGE COSTS ARE REFLECTED IN THAT VALUE.

MR. BROPHY:  Okay, thank you for that.

Just while we're on this topic, I might as well ask this question, and I think this is for Guidehouse, but if it's for others just let me know.

And again, I don't think you need to pull it up, but it's the Pollution Probe 4 reference, and so Guidehouse indicated in its modelling it's assuming a 95 percent capture rate -- well, for CCUS, but I think you used it in relation to blue hydrogen.  It is basically the same thing.  It's CCUS on a normal facility or CCUS on blue hydrogen.

So when you're talking about the 95 percent capture rate for your emissions modelling in your model, is that 95 percent capture of the stack emissions only or are of the entire facilities GHG emissions?

MR. RINGO:  It is the emissions from combustion of the natural gas.

When you say the entire facility, what other emissions would you capture there?

MR. BROPHY:  Well, not everything goes out the stack, right?

MR. RINGO:  Okay.

MR. BROPHY:  In the facilities?

MR. RINGO:  We didn't model down to that level of granularity.  We assumed that there is CO2 production associated with methane combustion and that 95 percent of that is captured.

MR. BROPHY:  Okay.  And that's basically the stack.  It's applied at the stack.

MR. RINGO:  Okay, sure.

MR. BROPHY:  So then if 95 percent capture rate -- and 95 seems very high, but let's go with that for a minute -- if that's applied at the stack, then as -- it would be less than 95 percent of the facilities' emissions that are being captured; is that -- are you following me?

MR. RINGO:  So, right, and maybe I mischaracterized what is captured, so the -- for all of the methane delivered and consumed, we assumed that 95 percent of the emissions are captured.

Whether that's at this or that point in the facility or it is routed to another point for collection, we didn't get down to that level of granularity.  We just had the 95 percent factor.

MR. BROPHY:  And that's exactly what I'm trying to understand.

So if it's 95 percent reduction in emissions, that would only apply at the stack, not for all their emissions, and so if you have a facility that's capturing 95 percent of their stack emissions -- and, you know, you can look up articles.  There is examples of existing facilities that, you know, capture in the 90s percent, but then their total emission reduction is only, you know, in the range of 50 or 60 percent.

So I guess what I'm concerned about is if you have applied a 95 percent reduction in emissions to everything, it should only really be a lower number in the 50 to 60 percent range, and that would mean you've got a gap in your modelling that you've got to make up somewhere else to get rid of those emissions; do you know what I'm talking about?

MS. MURPHY:  Mr. Brophy, it is Jennifer Murphy from Enbridge Gas.

We'd just like to confer with our panel member, Mr. Ringo.  If we could go out into a breakout room, please.

MR. BROPHY:  I don't have a problem with that.  It is just this is a technical question about the Guidehouse modelling, so I thought it would only be the Guidehouse witness answering this.  Maybe I'm confused about who gave them the numbers.

MS. MURPHY:  Jennifer Murphy from Enbridge Gas.  It's not -- this work was done some time ago.

We just wanted to ask Mr. Ringo a question that may jog his memory, just to clarify that the response, just to make sure that he's being responsive to your questions.

We're not trying to change his response per se, but just to clarify something that -- not clear on what he's saying.

MR. BROPHY:  If you feel to need to do that off the record I'm not going to get in the way.

[Witness panel confers.]

MR. MILLAR:  And Mr. Brophy, we're just about at 5:00.

Once they return I suppose they can give the answer but we'll need to call it a day.

MR. BROPHY:  Sure.


MR. RINGO:  This is Decker ring from Guidehouse.  Can the wizard send me back to the breakout room.  I was waiting there and nobody showed up.

MS. WALTER:  Just a moment.  Right now since it's open I can't add you back so on the screen on the bottom right there is a "More" button so if you click on the more button and then there is breakout room, and then join.

MR. RINGO:  Breakout rooms, got it, join breakout.

MS. WALTER:  Thank you.

[Witness panel confers.]


MR. RINGO:  I'm back, but I need to wait for them to come back, too.

MR. STEVENS:  It is David Stevens speaking.  For the benefit of everybody listening, the lag after having a breakout room is owing to the fact that myself and the regulatory team leave the room when there's a breakout discussion so that we're not part of it, and so the witnesses are just waiting for us to be back in the room before restarting their testimony.

MR. RINGO:  You're getting your steps in today.


Mr. Brophy, so I think I understand the distinction you are making is between process emissions and combustion emissions; is that right?  Or are there combustion emissions throughout, like not associated with the stack?


Because we -- we, process emissions were outside of our modelling.  


We modeled the energy-related consumption emissions, emissions captured, and storage, but if there are emissions from other processes in the industrial facility that we assume is -- you know, steps are taken to address that over time, that that's exogenous to our model and our cost estimate.

MR. BROPHY:  Yeah, no, it could just -- it may not be process emissions; it could be, you know, leaks in the facility.

It could be other things that are used, like facilities -- well especially in Canada, you know, use -- if they're using natural gas for their, you know, for their energy use, they are going to use it for, you know, heating their buildings.  They're going to use it for a whole bunch of different things that don't go out the main stack which is -- has the sequestration.

MR. RINGO:  And I think, if I heard the Posterity witnesses correctly, that they were addressing the end uses within the industrial categories that would be specific to CCS application.

I don't want to put words in their mouth, but -- so I don't know.

MR. SHIPLEY:  That's correct, Decker, just to jump in.  That's correct.

For most of the segments where it's applicable it is limited to process heating with the exception of the utility sector, where it's power generation, obviously.

MR. RINGO:  There we go.  Okay.  So other end uses you in your forecast would not have tagged as natural gas plus CCS.  That -- we would not have inherited that in our analysis.  That's correct.

MR. SHIPLEY:  That's correct.

MR. RINGO:  I think we got to the bottom of that.

MR. BROPHY:  And just to clarify then, the -- if Posterity did have an end use tagged as CCS, are they -- they are taking the emissions -- not the emissions, the gas load for that -- those facilities, and you're then subtracting away gas not used for...

MR. SHIPLEY:  Our model works at an end use level, so if we don't tell it to put CCUS in an end use, it doesn't do anything to that end use.

MR. BROPHY:  How would it handle it if it's got a 95 percent CCUS on the stack, but that's only a portion of the facilities' energy use? 


So say on average, you know, the capture rate is only, with the 50 to 60 percent of their total emissions from energy use, how does your model adjust for that?

MR. SHIPLEY:  Our model doesn't really work that way.  We tell it to put 50 million metres cubed of natural gas with CCUS into a segment and end use.  And if there is enough natural gas in that segment and end use, it will replace the 150 million metres cubed of the natural gas with CCUS.  And if there isn't enough, it will go up as much natural gas as there is and stop.

MR. BROPHY:  Okay, so it sounds like you don't differentiate in your model?

MR. SHIPLEY:  No.  We took these things into account to the best of our ability, in our discussions with Enbridge when we were picking which segments and end uses to address, and when we were deciding how much CCUS to send to those segments and end uses.

MR. BROPHY:  So I don't know how big a magnitude the issue is, but one way to deal with it I think is maybe if Guidehouse can just take an undertaking to let us know the impact for the uses that had 95 percent CCUS.

If it's really an average of, say, 60 percent for those facilities because not everything's going out the stack, what the impact is, is that something you could do by just shifting that value?

MR. RINGO:  I'm not sure I understand the question.  So you're saying at the facility level assume -- and the reason I'm having trouble is because that's not how we modelled it.

We took a top-down approach where we said, okay, industrial energy use, there was natural gas, some portion of that goes to natural gas with CCS, some goes to hydrogen, some gets electrified, so I don't know how I would address that question.

If your question is what's the impact of only a 60 percent capture rate instead of a 95 percent capture rate, I mean, we can provide the data about the amount of carbon captured, and we can multiply it by, you know, 95 over 60.

MR. BROPHY:  That is an easy way to do it if it's the quickest and easiest way.  I think I'm fine with that.

Okay.  So if we can get that --


MR. STEVENS:  Sorry.  It's David Stevens speaking.  Is that a lot of work, Decker?

MR. RINGO:  I think we're already -- we've already gathered the information on carbon storage, so that should be a straightforward calculation.

MR. STEVENS:  And to be clear, Michael Brophy, just by virtue of them -- of this question being answered doesn't in any way presuppose that Enbridge agrees with the assumption that's embedded?

MR. BROPHY:  Well, it's not Enbridge's model, so, yeah, I totally understand that.

MR. STEVENS:  Well, but I don't think you've heard Guidehouse in any way, shape, or form say that they agree with a 60 percent or whatever new number you're putting forward.

MR. RINGO:  Would it be simpler if we provide the amount of storage and cumulative storage and then do with those as you will, 95 percent, 60 percent, whatever -- however you want to treat -- because I do agree with what David is saying, that we don't -- I mean, we chose the 95 percent figure for a reason.  That's the, you know, amount of -- it's the capture rate specific to the end uses that were specified in the forecast we got.  Other end uses, HVAC, et cetera, were not, as I understand it, categorized in this CCS stream.

So to your point about, like, is the whole facility emissions captured, I mean, we're focusing on the end uses where this application is appropriate, so I do wonder if we would be communicating something that, you know, we haven't considered in the modelling.

MR. STEVENS:  With that context, my client -- we are going to decline to answer the question.  It really sounds like neither Guidehouse nor Enbridge has any reason to adopt or agree with the assumption we're being able to -- that we're being asked to reflect.

So we decline to answer the request.

MR. BROPHY:  Well, I was going to make an adjustment, given your concerns, and it's a totally easy one that doesn't, you know, cause you any issues like you've raised, and that is, Guidehouse can just provide the emissions related to the 95 percent, and then you are not making a value statement either way.

I think that's -- that would be very simple and quick.

MR. STEVENS:  I see Decker nodding, so I assume that that's possible.

MR. RINGO:  That's acceptable.  Yes.  Thank you for making the adjustment, Mr. Brophy.

MR. BROPHY:  Perfect.  Thank you.

MR. MILLAR:  We're going to mark that as JT2.19.
UNDERTAKING NO. JT2.18:  FOR GUIDEHOUSE TO PROVIDE THE EMISSIONS RELATED TO THE 95 PER CENT.

MR. MILLAR:  And I'm afraid that that brings us to the conclusion of today's session.

We will pick things up again bright and early tomorrow morning at 9:30.  Yeah.

MR. STEVENS:  If I may, Michael, I think it might be 2.18, unless I missed one.

MR. MILLAR:  I'm sorry, I had already written that down.  Yes, you're correct.  It is 2.18.  Thank you, David.  And thank you all today.  We'll be back.  Mr. Brophy will be continuing his questions.  

Mike, I have you used about 50 minutes of your time, so keep that in mind for preparing for tomorrow.


Unless there is anything else, thank you all, and thank you to the court reporter for your patience.

MR. BUONAGURO:  It is Mike Buonaguro.  I have one quick question about the schedule.

MR. MILLAR:  We can go off the record, Lisa, just to give your hands a rest.
--- Whereupon the hearing adjourned at 5:11 p.m.
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