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23 MR, | SENHART: M. Chair, | call Ryan Cark
24 as a W tness.
25 Wil e he's approaching the stand, | woul d
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1 like to, for the record, make a correction. M. Cdark
2 does not have a PhD. So it was erroneous for nme to
3 refer to himas "Dr. Cark™ in nmy offer of a wtness.
4 W neglected to proofread that docunent. Wich is a
5 cardinal sin for sonebody trained as a newspaper
6 reporter.

7 So, with that correction, I'll offer Ryan
8 Cdark as a wtness.

9 BOARD CHAI R HELLAND: Thank you for the

10 clarification.

11 Go ahead and turn your m crophone on. Make
12  yourself confortable. Mke sure you're speaking into
13 the mcrophone no natter where you're turning.

14 Rai se your right hand.

15 RYAN CLARK,

16 called as a witness by Representative Charles

17 Isenhart, being first duly sworn by Board Chair

18 Helland, was exam ned and testified as follows:

19 BOARD CHAI R HELLAND: Representative

20  Isenhart.

21 MR. | SENHART: Thank you, M. Chair.

22 DI RECT EXAM NATI ON

23 BY MR | SENHART:

24 Q M. Cark, are you the Ryan Cl ark whose

25 testinony | solicited and filed on Septenber 117?
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1 A Yes.
2 Q If I were to ask you the same questions
3 today, would your answers be the sane?
4 A Yes.
5 Q Do you have any corrections or additions to
6 that testinony?
7 A No, | do not.
8 MR, | SENHART: Wbul d now be the appropriate
9 time to offer his testinony and exhibits?
10 BOARD CHAI R HELLAND: Are you naki ng that
11 notion?
12 VR, | SENHART:  Yes.
13 BOARD CHAI R HELLAND: Thank you
14 MR. | SENHART: | believe there are three.
15 One is his CV and a couple others are Power Poi nt
16 presentations he has made on this subject.
17 BOARD CHAI R HELLAND: Thank you.
18 Do we have objection?
19 MR. WH PPLE: Your Honor, the Counties have
20  some concerns about how late this testinony was fil ed.
21 It seens to be of the kind of gravity that woul d
22 demand the parties have a chance to find other experts
23 to informour questioning of this witness and maybe
24  find rebuttal testinony.
25 This was filed on Septenber 11. And we
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1 don't claimthat it's not relevant, but |'mstruggling
2 alittle bit with the tine we've had to prepare for
3 this wtness, Your Honor.

4 BOARD CHAI R HELLAND: Thank you

5 M. Taylor, did you have a conment or are
6 you lining up first?

7 MR TAYLOR |I'mlining up first.

8 BOARD CHAI R HELLAND: We got you.

9 Are there any other objections before the
10 Board nmakes a deci sion?

11 MR. DUBLI NSKE: Your Honor, |'m at |east
12 partially going to join and partially going to resist
13 M. Wipple' s objection.

14 We do have concerns about the tineliness.
15 Cbviously it was well after the deadline, including
16 the deadline for witnesses and exhibits. | want to
17 reserve that because there are other exanples of

18  brand- new persons being brought in, brand-new parties
19 being brought in, that |'mgoing to want to reserve
20 for later.

21 On this one, | think that if the Board |ets
22 it in, that is not cause to allow any sort of

23 additional rebuttal. There normally wouldn't be a
24  rebuttal round to this testinony anyway. And we're
25 now ei ght days past and providing eight days of
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1 opportunity for preparation of cross, which certainly
2 we've done things quicker in this case, but we do have
3 concerns about the timeliness of the filing. And that
4 wll be atheme that will recur here in the com ng
5 weeks.

6 MR, | SENHART: Wuld you like me to make an
7 observation, M. Chair?

8 BOARD CHAI R HELLAND: Not yet, but in a

9 nmonent you'll have a chance.

10 M. Wipple, did you have a response or

11  clarification?

12 MR WH PPLE: One clarification, Your

13 Honor. |'mnot exactly asking for nore rounds of

14  rebuttal, but | would say the Counties would very nuch
15 have preferred this testinmony to come in nmuch earlier
16 so that it could have been nmore fully devel oped as

17 part of the record. Both the direct testinony and the
18 exhibits.

19 So I"'mnot trying to drag out the

20  proceedings, but this seens to be inportant testinony,
21  Your Honor.

22 BOARD CHAI R HELLAND: Thank you.

23 Representative, did you have --

24 MR. | SENHART: | acknow edge the |ack of

25 tineliness on this and woul d have not objected had the
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Board decided not to allow me to offer the witness. |
woul d just note that in response to previous
testinmony, two of the three Board nenbers asked
specifically about the potential for carbon
sequestration in lowa. Therefore, | thought it

| nportant to nake this testinony avail abl e.

BOARD CHAI R HELLAND: Thank you.

Gve us just a mnute here.

(Recess taken at 1:18 p.m)

(Hearing resumed at 1:28 p.m)

BOARD CHAIR HELLAND: We'Il go back on the
record. Thank you. Sorry for the pause.
appreciate that.

After much deliberation, the Board will be
admtting the evidence and testinony of the wtness
for Representative |senhart.

However, at this point, we also want to
remnd the parties yet again that our rules, our
procedures, have been in the admnistrative code, they
have been in our orders for nonths. Attorneys and
parties continue to file late and file inproperly.

W have rules and we have procedures for a
reason. And it is very frustrating to try to put on a
timely and orderly hearing when so many parties refuse

to follow these rules.
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1 So this evidence appears to be rel evant.
2 As such, we will admt it and put the parties on
3 notice yet again that we encourage you to review the
4 rules and previous orders and act accordingly.
5 Representative Isenhart.
6 MR, | SENHART: Thank you. Points taken.
7 | make M. Cark available for
8 cross-exam nation.
9 BOARD CHAI R HELLAND: Thank you
10 M. Taylor, you're first.
11 MR. TAYLOR Thank you.
12 CROSS- EXAM NATI ON
13 BY MR TAYLOR
14 Q M. dark, the substance of your testinony
15 is that your agency, the CGeologic Survey, is -- |I'm
16 not sure if "exploring” is the right word in this
17 context, but considering the idea that nmaybe there is
18 a site in lowa where the carbon dioxide fromthe
19 ethanol plants could be sequestered.
20 Is that a fair statenent?
21 A Yeah, | think I would suggest maybe using
22 the word we are -- we believe that it can happen. |
23 don't know that | would go so far as to say that we
24 are actively researching it. But, yes, it is our
25 belief that the potential is there.
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1 Q | guess you anticipated ny next question.
2 How nmuch do you know and what is the state of your
3 Dbelief, so to speak, that there could be a
4  sequestration site in |owa?
5 A That's a tough one to answer, but I'Il try.
6 You know, it cones down to -- you know, the state of
7 our understanding of the deep subsurface geol ogy of
8 lowais norelimted than sone states. Part of that
9 is because we don't have a history of petrol eum
10  production or other extractive industries that would
11  require nore investigation of the deep subsurface.
12 So, based on the limted information that
13  we do have of the rocks that woul d be consi dered
14 targets, the evidence fromthose sanples |ooks Iike
15 there could be some places in |owa where we coul d do
16 this.
17 Q And do you have any sense of whether that
18 woul d be sufficient space, underground space, to store
19 the amount of carbon dioxide that Summt, and the
20  other pipeline conpanies for that matter, are
21  considering?
22 A The evi dence we have does suggest that
23 there woul d be enough storage space, yes.
24 Q On into the future?
25 A Yes.
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1 Q | think your testinony indicated that,
2 aside fromthe Geol ogic Survey, there were other
3 studies that have been or are being conducted on
4  sequestration in |owa.
5 What are those studies and what have they
6 shown so far?
7 A | had nade that comment in nmy witten
8 testinony because |'maware of sone private conpanies
9 that have asked the |owa Ceol ogi cal Survey for certain
10 information. Sone of those conpanies have actually
11  just said outright that, "W are |ooking at the
12 potential to sequester in lowa."
13 And that's as far as it's gotten. That's
14 all that | know.
15 Q Are you at liberty to tell us what those
16 conpanies are?
17 A |'d rather not.
18 Q What | evel of interest or how serious have
19 these inquiries been by these other conpanies?
20 A ' mnot sure how to gauge the seriousness.
21  Sorry.
22 Q Let me rephrase the question.
23 A Thank you.
24 Q Have these conpani es expressed definite
25 interest in doing that or is it just kind of, "Well,
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1 nmaybe we'd like to do it, we don't know'? Were does
2 it fall in that spectrunf
3 A Yeah, the contact that |'ve had --

4 typically, 1I've had nore contact with, | guess | would
5 say, consultants. So other geoscientists. It has

6 ranged from "Hey, |'ve got a client that's kind of

7 interested, what do you know," and I'll send themthe
8 report that we've got and show t hem where sonme of our
9 database links are and things like that.

10 It's ranged fromthat level of interest to,
11 "We've signed a" -- "W've been contracted by a

12  conpany within the state of lowa to | ook at the

13 feasibility of carbon sequestration in |owa."

14 Q Have any ethanol plants talked with the

15 Geol ogic Survey about sequestering in Iowa rather than
16 piping the carbon dioxide to sone other state?

17 A Yes, they have.

18 Q So that seens to be a feasible option for
19 ethanol plants, do you think?

20 A Yeah, | think so.

21 Q Have you talked with Summt Agricultura

22 G oup about carbon sequestration in |owa?

23 A Yeah, that was included in ny testinony.

24 My written testinony.

25 Q Can you tell us nore about those
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1 discussions? Wen they were, what resulted fromthose
di scussi ons.
A In ny witten testinony, | think | gave the

date of our first contact. Bear with me just a

2

3

4

5 second, please.
6 [t would have been July 9th of 2020 was the
7 first time | was reached by phone from sonebody wth

8 Sunmit Agricultural Goup. And they had requested a

9 wvirtual neeting, which we held the next day on

10  July 10th, and that was myself and nmy supervisor Keith
11 Schilling.

12 And we gave them-- it was just one person
13 actually. It was a Zoomneeting. So we gave a

14  Power Poi nt presentation very simlar to the one that

15 was submtted as -- | don't know which exhibit nunber
16 it was. But the same information that we've got here.
17 Q I's that the sane PowerPoint that was or

18 shown to the | owa House Environnental Protection

19 Conmttee |ast spring?

20 A It was very simlar, yes.

21 Q So, when you talked to Sunmmt Ag G oup, who
22 was it that you talked to specifically?

23 A H s name was Jon Probst.

24 Q And it was Summt Agricultural Goup and

25 not Summt Carbon Sol utions; correct?
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1 A Correct.
2 Q So was there any followup to that or any
3 further interest?
4 A Yes, there was sone fol |l ow up questions
5 that | answered via email. | think we may have spoken
6 on the phone also a few nore tines.
7 Q Has there been any followup nore recently
8 wth Sunmt? Either Sunmmt Ag or Summit Carbon
9 Solutions?
10 A Not recently, no.
11 Q I f your agency were given enough funding,
12 which is always questionable, to do an investigation
13  of carbon sequestration in Iowa, what woul d be
14  involved and how |l ong woul d that take?
15 A O course that depends on how nuch fundi ng
16 we're talking about, but let's go with an ideal
17  scenario.
18 To characterize, let's say, one site that
19 would -- say the size of a typical ethanol plant. W
20  would start there and say this is our spot where we
21 want to focus our activities.
22 | would say it would take, you know, as
23 quickly as two years, maybe two to four years | would
24 safely say, to get to the point where we can identify
25 absolutely, yes, we can store at this |ocation or we
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1 cannot. So, yeah, | would say two to four years.
2 And, you know, funding-w se, that woul d
3 probably range -- |'ve given estimates in the past.
4  There's sone that are part of the exhibits. | wsh
5 could nail it dowmn to exactly that, but it could be on
6 the order of three to five mllion dollars, certainly
7 up fromthere, depending on what you do.
8 Q And that would need to cone fromthe
9 legislature? The funding?
10 A Are you asking me if that's where | want it
11 to conme fronf
12 Q Well, would it come fromthe |egislature?
13 A It could.
14 Q What ot her source mght there be?
15 A The federal governnment has grants out there
16 that are available for this type of research.
17  Cbviously, you know, if an ethanol conpany wanted to
18 go on their own and hire us, we could go that route.
19 There's a nunber of different routes.
20 Q Finally, on page 10, line 13, of your
21 testinony, | wasn't quite clear what you were saying
22 there.
23 MR. TAYLOR |If we can get that up.
24 A That's a question.
25
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1 BY MR TAYLOR
2 Q Ch. The question nentions "13 sites.” How
3 does the 13 sites fit into what we've just been
4  tal king about as far as exploration for a
5 sequestration site?
6 A These questions were provided to nme by
7 Representative Isenhart. As to where he cane up with
8 the question, | couldn't speak to that.
9 Q So | shoul d have asked him
10 A | suppose so.
11 MR. TAYLOR That's all the questions |
12  have. Thank you.
13 BOARD CHAIR HELLAND: | had M. Whipple
14 next. | apologize if | mssed M. Jorde.
15 MR WH PPLE: [|'Il go.
16 CROSS- EXAM NATI ON
17  BY MR WH PPLE
18 Q M. Cark, let's go back to -- you
19 described a neeting with Sunmit. And it was one
20  person?
21 A Yes.
22 Q M. Probst. Do you recall M. Probst
23 identifying his position in the conmpany?
24 A | don't recall off the top of ny head, no.
25 Q | may not get the title right, but I
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1 believe there was testinmony in this proceeding that he
2 was the chief financial officer. | guess ny question
3 is did you have a clear understanding that you weren't
4  speaking to a scientist or an engi neer?

5 A Yes, | knew that.

6 Q Ckay. And so -- you've provided this

7 information nowto the legislature; right?

8 A Correct.

9 Q And to other conpanies; right? You won't
10 identify which, but to other conpanies.

11 A Yes.

12 Q And the answer has been the sanme every tine
13  fromyou; is that right? That it's possible.

14 A Correct.

15 Q Do you have a sense of the capacity of |owa
16 for this storage? 1Is there alimt on the capacity
17  here?

18 A | mean, the nunbers that we have is, again,
19 based on very limted data and sonme very w de-ranging
20 assunptions. So the end values that we can cone up
21 with are so wide ranging. But they're non-zero.

22 Q | guess I'd like to zero it -- well, |

23 guess I'd like to get to alittle bit nore than

24 non-zero.

25 Summt is proposing to capture carbon from
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1 nore than 30 ethanol plants. 1Is there capacity in
2 lowa for that much carbon?
3 A An average lowa ethanol plant emts how
4 many netric tons of CO2 per year? Do we want to say
5 300,000? 400, 0007
6 Q ['"'minterested in what you told Summt, |
7 guess. D dyoutell themthere was capacity for the
8 scope of their project?
9 Did they identify the scope of their
10 project, first of all, | should ask?
11 A | said that there's -- all right. So let's
12 | ook at whatever exhibit is the PowerPoi nt
13 presentation. Mybe it's best to go this route.
14 So the total that | had come up with, and
15 this is just me trying to cobble things together, |
16 believe was, at the tinme that | made this
17 presentation, about 12.8 mllion metric tons of CO2
18 per year. And that's fromall lowa ethanol -- or that
19 was with the figure that we woul d produce about
20 4.5 billion gallons of ethanol per year. So round
21 that up to 13 mllion nmetric tons per year.
22 Do I think that we could store that in
23 lowa? Based on what | know right now, | think it's
24  possible.
25 Q So | guess what |'mreally driving at here
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1 is Summt's petition and evidence submtted in this
2 docket identifies North Dakota as the only feasible
3 site and states that there is not geologic feasibility
4 in lowa. And obviously your testinmony directly
5 contradicts that.
6 So | guess I'd like you to explain how you
7 account for that based on your conversations with them
8 and the opinions you' ve now provi ded to nany about the
9 feasibility of this.

10 How do you account for the difference?

11 A | really have no idea how Summt cane to

12 that conclusion. So | can't speak to that.

13 But, again, | can just point to the

14  evidence that we have, which is very well sumarized
15 in our Technical Information Series No. 58 that |

16  believe was part of the -- | can't renmenber if that's
17  been submtted as an exhibit or not.

18 Q If it's not a geologic reason, would it be
19 possible for it to be a business reason? O a

20  financial reason.

21 A That's beyond ny area of experti se.

22 MR. WHI PPLE: That's all | have, Your

23  Honor.

24 BOARD CHAI R HELLAND: Thank you

25 M. Jorde.
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1 MR, JORDE: Thank you.
2 CROSS- EXAM NATI ON
3 BY MR JORDE
4 Q Pi cking up on that question that M. Tayl or
5 asked to be displayed up there. The question was "If
6 Summt Carbon Sol utions were interested in
7 characterizing 13 sites for its contracted carbon
8 dioxide emtters, the cost could be $52 mllion or
9 possibly nore; correct?"
10 And you said "Correct."
11 Now, are you proposing that there would be
12 individual storage location per site or is there
13 likely a location in lowa generally that could capture
14 all 13? Wat's the breakdown?
15 A So, based on ny experience in, you know,
16 working with the M dwest Regional Carbon Initiative,
17 which is a regional consortiumof 22, | think, states,
18 21 or 22 states, where we -- the point at the MRCl is
19 to accelerate CCUS throughout our region.
20 And that has to do with both conpiling al
21 the research, the data that we've gotten across the
22 states that's available. And partnering wth that
23 consortiumand attendi ng neetings, and then al so
24  talking to other state surveys |like in Kansas and
25 Illinois and sonme of these places that have already
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1 had active carbon sequestration, |I've come up with,
2 you know, a fairly firmunderstanding that there's two
3 ways that we could do this.
4 There's the real |arge-scale commerci al
5 hub. Wichis atermthat gets throw around quite a
6 Dbit inthe CCSindustry. The idea of gathering as
7 nmuch CQ2 as you can from a geographic region and
8 finding a hub nearby that you can then store it al
9 in.
10 | don't see that as necessarily the only
11 way that this should be approached. | feel |ike you
12 could do smaller, nore distributed carbon
13  sequestration where perhaps there is just a single
14  ethanol plant that is able to store its own em ssions
15 and that's it. Four hundred, five hundred thousand
16 tons a year. So anywhere fromthere to the
17 large-scale 10 mllion nmetric tons per year.
18 | think, at least in terns of the state of
19 lowa, all those options should be investigated.
20 Q So, based on the geol ogical information you
21 have, the best information, you believe there's |ikely
22 localized solutions as well as potentially formation
23 in lowa appropriate to handle nore of a |arge-scale
24  sequestration project?
25 A Yes.
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1 Q And is there a particular county, or
counties, that you believe geologically would best be
suited to handle I arger volunes fromnultiple sources?

A Agai n, w thout knowi ng for sure that we can

2
3
4
5 dothis in any one particular or nmultiple formations,
6 | just don't know. | know where the formations are

7 that | think are the highest potential.

8 Q Yes.

9 A | have to use ny words here.

10 Essentially -- there's a feature called the

11 Mdcontinent Rift System And it comes into the state
12 fromthe southwest sort of corner, and then it runs up
13  through and exits lowa through the north central part.
14  This geologic feature continues up into M nnesota

15 underneath Lake Superior and down around into

16 M chi gan.

17 So it's a very large feature. It underlies
18 at least 30, 35 percent of the state of lowa. And we

19 know it's there. W don't knowin detail what its

20  carbon sequestration potential is right now, but,

21  Dbased on the information we do have, it's sonething

22 that | think is worth | ooking at.

23 And, because it's so vast, it's really hard
24  for me to pinpoint which area is going to be the best

25 potential.
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1 Q I n sout hwestern | owa where you say this
2 formation enters the state, are you aware if there's
3 any significant oil or gas production activities going
4 onin that region also?
5 A There are no petroleumactivities in |owa.
6 As far as | know
7 Q Ckay. So do you understand that where
8 Sunmit is proposing to sequester in North Dakota is
9 sone approximately 40 mles froma |arge production of
10 natural gas and crude oil?
11 A Yes, |'maware of that.
12 MR. JORDE: Thank you. Nothing further.
13 BOARD CHAI R HELLAND: Thank you
14 Board questions?
15 BOARD MEMBER BYRNES: Just a couple quick
16  questions.
17 So are you aware of the work that the
18 National Energy Technol ogy Laboratory does in this
19 arena?
20 THE WTNESS: |'m sonewhat famliar, yes.
21 BOARD MEMBER BYRNES: Wuld that be a
22 facility you would use to do the testing of the
23 sanples? The core sanples?
24 THE WTNESS: In ny experience in preparing
25 a proposal to do this type of research using
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1 Department of Energy funding, it seenms to be customary
2 or certainly beneficial to partner with the nationa
3 lab. NETL is the only national |ab operated by the
4  Departnent of Energy. So they end up on a |ot of
5 these -- actually, | take that back. | don't think
6 NETL can be a part of a DOCE grant. So let's just
7 assume that |'mnot sure how that affiliation is.

8 But, yes, NETL does do a lot of testing

9 related to carbon sequestration. But it kind of

10 depends. | nmean, if |I'mlooking at basaltic

11  mneralization, then there's another national | ab,

12 believe it's called Northwest National Labs, that has
13  been doing quite a bit of research in basaltic

14 mmneralization, so that mght be a better lab to

15 partner with.

16 So it kind of depends.

17 BOARD MEMBER BYRNES: So, from your

18 professional standpoint, what is it that we need to
19 have in lowa and how does the process work. Just kind
20 of layman's terns, what do we need to have and then
21 howis it sequestered, howis it kept there?

22 THE WTNESS: So, just to clarify, you're
23 asking what properties of the formati ons are needed
24  to -- okay.

25 So it boils down to porosity and
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perneability in nost cases. So think of a sponge.
Sone rocks actually behave |ike sponges. And a sponge
can absorb water because it has open pore spaces
wthinit that the water can sit in. And you can
wring the sponge out because those pore spaces are
connect ed.

So how a fluid can nove from one pore space
to another is its pernmeability. The higher your
porosity, the higher your perneability, the nore fluid
that rock can hold. So that's one thing that you need
to look for are formations that have high porosity,
hi gh permeability.

In the case of carbon sequestration,
typically the CO2 is captured as a gas and then it's
dehydrated and conpressed into what's called a
supercritical fluid. This fluid needs to be under a
certain amount of pressure. And that relates to
injecting at |least 2,700 feet underground to maintain
it as aliquid so that it doesn't depressurize and
turn back into a gas phase and therefore potentially
| eak.

So keeping the depth in mnd and porosity
and perneability, those are kind of your constraints.

To go a step further, when you're talking

about rock formations that are porous and perneabl e,
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those tend to be aquifers. They hold groundwat er.

One of the requirements for evaluating if a
rock formation can be utilized for carbon
sequestration is whether the groundwater that's within
that aquifer could ever be used for drinking. So is
It potable water or not.

The EPA has set a limt of 10,000 parts per
mllion of total dissolved solids. And that's a
standard water quality paraneter that essentially
refers to the salinity. How many different mnerals
are dissolved in that water. 10,000 parts per mllion
and higher, that's water that nobody woul d ever want
to drink. So, once you find a formation that's deep
enough, porous and perneabl e enough, then it also
cannot have water that's considered potable.

So you have to | ook for those factors.

And then the side bar that | touched on
earlier is there's a slightly different formation that
you can | ook at. Wich are igneous rocks. They're
not -- they're rocks that were nmagna. They may have
been erupted at the | and surface. Wich would be
known as basalt.

Turns out a lot of research has been going
I nto what happens when you inject supercritical CO2

Into basalt formations. \Wen that happens, studies
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have shown that the supercritical CO2 actually
converts to the mneral calcite. O ankerite or some
type of mneral. And those mnerals have been proven
to be very stable in the rock formation.

So this idea of basaltic mneralization is
pi cking up sone attention and sone speed. It turns
out that the Mdcontinent Rift Systemthat | talked
about earlier has a -- a very large portion of it is
occupied wth basalts.

BOARD MEMBER BYRNES: So, in reading
t hrough your testinony, one of the things that stuck
out with me is just the cost. The cost per bore.

Why? | nean, if you can explain that a
little bit. Wiy it's so expensive.

THE WTNESS: Sure. Drilling to assess

whet her you can do sequestration requires, again, a

tremendous depth. Drilling 2,700 feet deep even for a
water well is a pretty big undertaking and fairly
expensi ve.

But this isn't just to make a hole in the
ground. This is we have to retrieve sanples, solid
cylindrical core samples, of different rock fornations
so that we can subject themto |aboratory testing. So
that adds a ot of cost to it when you're drilling

four, five, six thousand feet down and you're trying
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1 toretrieve solid cylinders of core that can be tens
2 of feet long. It takes a specialized drill rig,

3 different capabilities, things like that. So that's a
4 pretty big expense.

5 And then what's folded into those costs is
6 usually the down-hole anal yses that are done. So

7 instruments can be |owered down the hole once it's

8 Dbeen drilled, and these instruments can collect a

9 nyriad of data that's very useful. Such as the

10 porosity and perneability. It can identify different
11  changes in lithol ogies that naybe you didn't see

12 during the drilling process. It can give you

13 information about the water chem stry, the water

14 tenperature. It can even |look for things like faults
15 in the area.

16 So the down-hole and anal ytical part can
17 add a lot of cost to it as well.

18 BOARD MEMBER BYRNES: As a person who

19 taught earth science back in the day, | better end it
20  right now Oherwise we nay continue. So thank you.
21 THE WTNESS: You're wel cone.

22 BOARD MEMBER MARTZ: So, M. Cark, again,
23 on the boring and the work to characterize these

24  sites, you nentioned three to five mllion dollars in
25 two to four years, | believe, to characterize a site.
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1 At the end of that two to four years, are
2 you saying that that site is ready for commercia
3 injection or is there another step after that?
4 THE WTNESS: Those figures woul d probably
5 get you to the point where you're going to -- |
6 suppose it's possible that that could get you past the
7 injection testing part to where you' re actually
8 putting it online as a commercially viable well.
9 But | think the conservative estination
10 would be that would get you to the point where you've
11  applied for an underground injection permt, a
12 Cdass VI permt with the EPA, to do injection testing.
13 And those costs I'mfar less famliar wth. But those
14  woul d be additional costs, additional tine.
15 BOARD MEMBER MARTZ: And, just to clarify,
16 do you know of any current characterization going on
17 right now for any of those sites in |lowa?
18 THE WTNESS: | amnot aware of any active
19 carbon sequestration characterization projects in
20 | owa.
21 BOARD MEMBER MARTZ: Thank you
22 THE WTNESS: Let nme qualify that. That
23 involve drilling.
24 BOARD CHAI R HELLAND: Thank you
25 Representative Isenhart. Redirect?
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1 MR, | SENHART: Thank you
2 REDI RECT EXAM NATI ON
3 BY MR | SENHART
4 Q Just three questions to clarify your
5 responses to others.
6 If I were to tell you the "13" in that one
7 question is based on the nunber of ethanol plants that
8 Sunmit proposes to serve, would that explain that
9 nunber in that question?
10 A It explains it to ne, yes.
11 Q Ckay. And you testified that the cost
12 would be three to five mllion or nore. | took the
13 average. Four. Thirteen times four equals 52. So
14 that's why you responded 52 mllion or nore in that
15 question?
16 A Yes.
17 Q You were asked about the private parties
18 who have approached you. You said you wouldn't
19 identify themby name, but is it true your testinony
20 generally refers to themas biofuels, power
21 generation, fertilizer, and cement production
22 industries?
23 A Well, the question | was responding to,
24  thought, was asking ne about the consulting conpanies
25 that were hired to do work. Unless | m sunderstood
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1 that.
2 Q Wll, let's say it was asking you about the
3 identities of the industries wanting to know. That's
4 in your testinony what those industries are?
5 A Yes. Yes. It says that in ny testinony.
6 Q Thank you. And the last question is you
7 were asked about storage fields, where they m ght be,
8 how big they m ght be.
9 Is it true that another factor is not just
10 the location and size of the storage fields but the
11 nunber of wells that m ght be needed to get carbon
12 dioxide into that storage facility?
13 A Correct.
14 Q And what woul d that, in general, involve
15 for an average ethanol plant? Nunber of specific
16  wells.
17 A You know, obviously | don't think that you
18 would be -- | don't think that you would want to rely
19 on characterizing a site fully with just one well.
20  You know, in sonme of the cases that |'ve heard that
21 have worked in other states, you drill your first well
22 to gather all your data. And then, when it comes tinme
23 to do injection testing, you drill a second well and
24  construct it in such a way that it can eventually be
25 converted into a permanent injection well. So you'd
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1 need at |east two.
2 Q So there may be nultiple wells associ ated
3 wth an individual ethanol plant's storage field?
4 A Yes.
5 Q The last question is what do those wells
6 look like on the surface to the average person? Wuld
7 you say that they are significant features of the
8 landscape or would they be kind of hidden as far as
9 the public is concerned?
10 A To qualify ny answer before | give it, |
11  have not seen a carbon sequestration injection well in
12  person. |'ve seen photos of themin various
13 presentations. They don't look Iike they're |arge
14  nonstrosities. They look |ike they have a few feet of
15 steel coming out of the ground that m ght el bow off to
16 the side and there mght be a small structure next to
17 it. Fromnmny recollection of seeing photos of it.
18 Q But is it fair to say there would be sone
19 flexibility where to locate themin a specific area if
20 it was in a rural area to get to a particular storage
21  field?
22 A Yes, | would say that it's reasonable to
23 say that there is sonme flexibility with the | ocation
24  of the wells.
25 MR, | SENHART: Thank you.
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1 That's all | have, M. Chair.
2 BOARD CHAI R HELLAND: Thank you.
3 Appreciate it.
4 THE W TNESS: Thank you.
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