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APPEARANCES
FOR THE PETITIONER:
David Tobin, Esg.
McDERMOTT WILL & SCHULTE, L.L.P.
2801 N. Harwood Street
Suite 2600
Dallas, Texas 75201
214.210.2793
dtobin@mwe.com

FOR THE PATENT OWNER:

Justin Nemunaitis, Esq.
Richard Cochrane, Esq.

1 PROCEEDINGS

2 MR. NEMUNAITIS: My nameis

3 Justin Nemunaitis, representing the Patent

4 Owner. | will be taking the deposition.

5 MR. TOBIN: ThisisDavid Tobin

6 here on behalf of Petitioner PacifiCorp, and

7 aso representing the witness, Dr. Stephen

8 Niksa.

9 Just so we are clear on the record,
10 this deposition today is being conducted in

CALDWELL CASSADY & CURRY 11 parallédl across four proceedings. Those four
10 23"2“12 Té(;";a“ Street 12 proceedings are:
11 Dallas, Texas 75201 13 IPR2025-00274;
214.888.4848 14 IPR2025-00278;
12 jnemunaitis@caldwellcc.com 15 IPR 2025-00280;
" rcochrane@cal dwellcc.com 16 and IPR 2025-00281.
14 ALSO PRESENT: 17 THE COURT REPORTER: If you would
ig Eric Horsley, viatelephone 18 please raise your right hand, | will administer
17 19 the witness's oath to you.
18 20 THE WITNESS: (Complies.)
- 21 THE COURT REPORTER: Do you
21 22 solemnly swear or affirm that the testimony
22 23 which you will givein this case will be the
gﬁ 24 truth, the whole truth, and nothing but the
25 25 truth, so help you God?
Page 2 Page 4
1 INDEX 1 THE WITNESS: | do.
2 PAGE 2 STEPHEN NIKSA, PhD,
3 APPEAANCES .....ceruerverrerierienrenie s 2 3 having sworn to testify the truth, the whole
4 STEPHEN NIKSA, PhD 4 truth, and nothing but the truth testifies on
5 Examination by Mr. Nemunaitis....... 5 5 the witness's oath as follows:
6 Examination by Mr. Tobin ........... 112 6 THE COURT REPORTER: Thank you.
7 Re-Examination by Mr. Nemunaitis... 114 | 7 EXAMINATION
8 Signature and Changes..........ccceenenee.. 116 8 BY MR. NEMUNAITIS:
9 Reporter's Certificate .......ccoovvvreenenne. 119 9 Q. Couldyou please introduce yourself for
10 10 therecord?
11 11 A. My nameis Stephen Niksa.
12 EXHIBITS 12 Q. Andwhat'syour title? Isit Mister,
13 13 Doctor?
14 NO. DESCRIPTION PAGE 14  A. Doctor.
15 (No exhibits marked.) 15 Q. Wheredoyoulive, Dr. Niksa?
16 16 A. llivein Belmont, Cdifornia
17 17 Q. Haveyou been retained by the
18 18 Petitionersin these matters?
19 19 A. Yes | have.
20 20 Q. Areyou charging an hourly rate for
21 21 your work on this case?
22 22  A. Yes | am.
23 23 Q. What'syour rate?
24 24  A. My rateis $365 per hour.
25 25 Q. How many hours have you worked on this
Page 3 Page 5
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1 case? 1 thelaboratory scale, whereas the activitiesin
2 A. lthinkit'sonly -- 2 the United States were almost exclusively
3 MR. TOBIN: | am going to lodge an 3 directed at testing full-scale utility borders.
4 objection to form. But... 4 Asascientist, or asaresearch
5 THE WITNESS: | think it's about 5 engineer, | can certainly learn more about the
6 210 hours so far. 6 underlying mechanismsinvolved in mercury
7 BY MR. NEMUNAITIS: 7 control from laboratory tests than we could from
8 Q. What attorneys have you primarily 8 full-scale tests.
9 worked on this case with or these IPRs with? 9 So that was the information that
10  A. | primarily worked with David Tobin. 10 rapidly brought me into a position of -- at the
11 Q. Any othersthat you can remember by 11 state-of-the-art, the mercury control, both in
12 name? 12 the United States and certainly in Japan.
13 A. Thereisanother one named -- whose 13 But there just were very, very few
14 first nameis Sayed or Sayed. | don't know how 14 people anywhere who were thinking about: What
15 you pronounce that, but that's only for billing 15 isresponsible?
16 purposes and administrative matters. 16 How does this behave as a chemical
17 Q. How did you get your start in mercury 17 reaction system?
18 capture? 18 What's the relationship between the
19  A. Wdl, | runasmall consulting company, 19 knowledge base and what's happening in the
20 and we specializein air pollution control for 20 utility borders?
21 power plants burning solid fuels, could be 21 Q. You said that there were very few
22 coals, petroleum cokes, biomass, any solid fuel. 22 people studying thisissue. Areyou referring
23 And our focus, as| say, is on emissions. 23 specifically to very few people studying mercury
24 So my company started, actually, | 24 capture?
25 don't want to bore you with what led up to this 25  A. No. | anreferring to very few people
Page 6 Page 8
1 company, but we formally started in 1997. 1 trying to interpret the test results.
2 And at that point, | had along 2 There was an army of researchers
3 track record in testing and simulations 3 that were conducting tests at full-scale utility
4 associated with pollution control at these 4 borders. That wasthe large effort.
5 utility power plants. 5 But hardly anyone who was trying to
6 Once | started Niksa Energy 6 understand what those test results said about
7 Associates, L.L.C., some of my first clients 7 the underlying chemistry and physics of the
8 were in Japan. 8 process.
9 And in the United States, Mercury 9 If | can just add, at that period,
10 Missions Control was rapidly moving up the 10 when | made my presentations, | would talk about
11 priority chain so that very quickly, soon after 11 the hypothetical height of all of the test

=
N

results that we had worked on.

These results were distributed in
these big reports, and | would encourage people
to think about how high that tower of reports
was getting without understanding.

12 we started, it was apparent that this was going

13 to be an area that we were working in.

14 And my Japanese clients wanted to

15 have me work as technology transfer agent. They
16 wanted me to keep pace of developmentsin the

L
o0~ W

17 United States and transfer what | knew to them 17 Y ou don't run tests to put figures

18 in Japan. 18 together. You run tests to learn something.
19 At the same time, they started 19 And the community was in such a
20 conducting tests. So really fortunate 20 panic to meet impending regulations that they

N
[y

21 circumstances from a business point of view was were not devoting sufficient resources to the

22 that | got to see their data before anyone else 22 interpretations.
23 did. 23 Q. You have provided a tremendous amount
24 And what makes that especially 24 of information in response to these first few
25 important is that they were conducting tests at 25 questions. Thereisalot of things | want to
Page 7 Page 9
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1 follow up on. 1 systems, how different combustion methods, how

2 | just want to say right now, 2 different coal types affected mercury emissions.
3 because | have afeeling I'm going to do thisa 3 So that'sreally, | mean that's
4 |ot throughout the day, | am probably going to 4 when thistook off. And in response to that,
5 take the things you say and repeat them back to 5 the Department of Energy and its National Energy
6 you to make sure that | understand and, also, 6 Technology Laboratory started a three-phase
7 you said alot of termslike "people,” 7 program to run field tests.
8 "community." 8 That'swhy | said the primary
9 I'm not sure of the time period or 9 preoccupation was on testing at full-scale
10 which particular people you are referring to. 10 plants.
11  A. Right. 11 That imperative came out of NETL at
12 Q. Sotothe extent we can clarify that, | 12 the Department of Energy.
13 am going to be looking to do that. | just 13 Q. What isNETL at the Department of
14 wanted to give you a heads-up. | am not trying 14 Energy?
15 to berude or something. | just want to make 15 A. That'sthe National Energy Technology
16 sure | understand all of these different things 16 Laboratory. And that'sthe arm of the
17 youtold me. 17 Department of Energy which is responsible for
18 A. | am hereto answer your questions. 18 developing control technologies at coal-fired
19 Q. Okay. You said that there was an army 19 power plants.
20 of researchers doing full-scale tests. Isthat 20 Q. You mentioned the term "CR database"
21 right? 21 that had data on field tests at power plants.
22  A. That'swhat | said. 22 |Isthat right?
23 Q. And areyou referring to -- what time 23  A. Yeah. It'sactualy the ICR database,
24 period are you referring to when you say that? 24 the Information Collection Request. It'san
25 A. | would say theramp redly started to 25 awkward phrase, but that's what DOE called it.
Page 10 Page 12
1 move around 1998, 1999. 1 Or EPA cdledit, | should say. The Information
2 Q. What caused thereto bearamp upin 2 Collection Request.
3 research into mercury capture? 3 Q. And when wasthe ICR database released
4  A. Wél, the EPA through the early '90s, 4 to the public?
5 the EPA -- | do have a section in the report, 5 A. Early 2000.
6 but | am going to use rather vague terminology 6 Q. Why wasresearch into mercury capture
7 at the start. If you want meto pursue it 7 necessary in the early 2000s? Why wasn't there
8 further, | will open to those pagesin my 8 aready aknown solution for this?
9 report. 9 A. Wdl, mercury is aneurotoxin that
10 But the EPA had first identified 10 is-- it affects neurological systems, brain
11 mercury asthe most important air toxic for 11 development in infants, and it also interferes

12 control. And they aso announced that coal 12 or it can interfere with pregnancies.
13 combustion was responsible for about athird of 13 So the health sciences community
14 the mercury emissions released into the air at 14 was raising alarms about toxic metalsin air and
15 that time. Thisismid- to late '90s. 15 water. And mercury was examined and actually
16 And in 1998, they issued what was 16 the focus of those examinations because it's
17 cdlled the "information collection request.” 17 particularly volatile.
18 Thiswas a demand to coal-fired utility 18 If you burn something that contains
19 companiesto measure mercury emissions and some | 19 mercury, it will bereleased. It will
20 other supporting conditions along the way. 20 admost -- amost certainly be released in the
21 And by the year 2000, that ICR 21 smokestack if you don't do anything to control
22 database was released, and it had alot of 22 it.
23 interesting implications, obvioudly. But it was 23 Just by virtue of the fact that
24 redlly thefirst time that we got a chance to 24 coal contains mercury, we have an air pollution
25 see how different units and gas cleaning 25 issue associated with mercury.
Page 11 Page 13
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1 Many, many, many -- the vast 1 implementation.
2 majority of other toxic metals are not 2 They were not regulated to
3 necessarily released when they are burned, when 3 implement those solutions. The research
4 the coal isburned. 4 community always leads the implementation by
5 Coal can have alot of arsenic, for 5 severa years.
6 instance, and it never makesit out of the 6 So this, you know, ferocious
7 smokestack. So that's why mercury became the 7 activity wasin the research community because
8 focus. 8 theindustry didn't know what solutions were
9 And, in fact, | cite one report 9 available to meet impending regulations, which
10 which said that of al of the toxic metalsin 10 isavery precarious position for them to be in.
11 coal, mercury isthe most important for control. 11 Q. Why couldn't power plants just take off
12 Q. Therewere known pollution control 12 the shelf aready known pollution control
13 methods that were aready known in the industry 13 systemsin the early 2000s and say, okay. We
14 beforethe early 2000s. Right? 14 aready know about these. Thiswill work for
15 A. For-- I'msorry. Could you be more 15 mercury capture?
16 specific? There certainly were pollution 16 A, Well,if | may, let mefirst put a
17 control methods. 17 little different dant. Certain gas-cleaning
18 Q. My questionis: Why were the known 18 configurations automatically controlled mercury,
19 pollution control methods that were already 19 but nobody knew that because nobody ever
20 available in the industry in the early 2000s, 20 monitored what was happening to mercury.
21 why were they unable to solve this problem of 21 So you suggested that there were
22 capturing mercury at coal-fired powered plants? 22 off-the-shelf solutions available, and | am
23 MR. TOBIN: Objection. Form. 23 suggesting that certain power plants didn't need
24 THE WITNESS: I'm sorry. 24 to do anything to comply with the impending
25 MR. TOBIN: Objection to form. 25 regulations.
Page 14 Page 16
1 Just means pause a second so if | 1 And the ICR database was the first
2 need to object, | can. But you can answer if 2 clear indication of where the dividing lines
3 you know. 3 were, which plants were going to have the happy
4 THE WITNESS: Sorry. Sorry. 4 circumstance of not having to do anything, and
5 The utility industry operateson 5 which plants were going to have to struggle with
6 regulations. Controls cost money. And when you 6 inventing options and then implementing whatever
7 aretalking about commercial processesto scale 7 options made the most sense for them.
8 of power plants, lots and lots of money is 8 Q. What wasit about some of these plants
9 aways involved in anything new. 9 that allowed them to capture mercury without
10 So the industry had no incentive to 10 making any changes versus other plants that were
11 control mercury onitsown. And it wasn't until 11 going to have to make changes?
12 EPA decided -- until EPA put mercury at the top 12 A. Therewasthree things:
13 of thelist of air toxic control that all of the 13 Thefirst thing is they were
14 sudden -- and all of the sudden is literally 14 burning coals that contained alot of chlorine,
15 true about the response of the industry to what 15 "alot" in arelative sense.
16 EPA said was coming down the regulatory pathway. | 16 The second thing isthat their
17 BY MR. NEMUNAITIS: 17 gas-cleaning system contained a selective
18 Q. Yousaid, al of the sudden, the 18 catalytic reduction unit for NOx control.
19 industry was reacting to what the EPA said about 19 And the third thing is that the
20 mercury. What specific time period are you 20 gas-cleaning system also contained a flue gas
21 talking about there? 21 desulfurization unit.
22 A. | amtaking there'99, 2000, 2001, 22 So if you had those three things:
23 2002, 2003, 2004. And at that point, it became 23 High chlorine coal, SCR and FGD, you were
24 clear that utilities had a sufficient number of 24 ditting pretty.
25 potential solutionsto evaluate for 25 Q. For power plantsthat were not burning
Page 15 Page 17
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1 high chlorine coal, did not have an SCR or did 1 grossly dissimilar. Not at all the same.
2 not have an FGD, why was it necessary for there 2 And all of that affects mercury in
3 to do research to figure out how those plants 3 ways that were unknown at thistime period.
4 could capture mercury? 4 So that's where the big testing
5 MR. TOBIN: Objection. Form. 5 campaign came out and said, we are going to
6 THE WITNESS: Well, the one 6 figure out how thisthing works.
7 on-the-shelf solution that occurred very quickly 7 Q. If activated carbon was this known
8 was activated carbon injection, and that 8 technology in the early 2000s, why was anyone
9 solution was off the shelf not in the sense that 9 trying out anything else? Why not just test
10 it had been applied to coal-fired power plants 10 that to seeif it works and then go from there?
11 but that it had been used effectively to lower 11 A. Well, managers at utility companies
12 mercury emissions from municipal waste 12 were currently sitting in a position where they
13 incinerators. 13 spent zero dollars on mercury. So you might
14 Incinerators generate a flue gas 14 say, by definition, the cost of activated carbon
15 that contains quite a bit more mercury than 15 wastoo expensive.
16 coal-fired power plants. 16 If you are comparing the cost of
17 So the thinking was if ACI, 17 anything to zero, it's way, way, way, way too
18 activated carbon injection, worksin 18 expensive.
19 incinerators, then it's probably going to work 19 And, you know, the immediate
20 really well in coal-fired utility boilers. And 20 imperative was to reduce the cost, and that was
21 then there were also all sorts of schemes that 21 actually built into the imperatives to the goals
22 people came up with. 22 and milestones of the testing program out of the
23 BY MR. NEMUNAITIS: 23 National Energy Technology L aboratory.
24 Q. If theindustry knew about activated 24 Q. What do you mean by that?
25 carbon injection in the early 2000s, why was 25  A. They specify that the objectives of the
Page 18 Page 20
1 there aneed for any further research at that 1 phases of their programs were to reduce the
2 point? 2 costs of eliminating a stated percentage of
3 A. Oh, knowing that something hasthe 3 mercury for some cost less than the current
4 potentia to control an emission is not the same 4 value of activated carbon injection.
5 as demonstrating that your plant can be operated 5 They used ACI asaruler on costs.
6 with emissions that fall below aregulated 6 And they didn't want to pay. They didn't want
7 level. 7 their program to end up at 100 percent of those
8 The amount of time involved in 8 costs.
9 mesting the regulations -- and | mean the 9 At some point, the cost, the
10 averaging of what's measured at the smokestack 10 fractional value was 75 percent of current ACI
11 to comply with the regulation introduces all 11 costs. And at alater phase, it went down to 50
12 kinds of complications. 12 percent.
13 Power plants are not laboratory 13 So, you know, they made it real
14 test facilities. They haveto swing al sorts 14 clear that the reason for this program isto
15 of operating conditions in the course of every 15 lower the cost compared to activated carbon
16 day. 16 injection.
17 So, you know, what worked in an 17 Q. Iswhat you are describing, did that
18 incinerator would be something worth trying. 18 occur before -- | think it was 2004 that you
19 But to actualy find out how it performed, 19 said work was going to happen?
20 plants are not by any stretch of the imagination 20 A. Thiswasall -- those three phasesin
21 cookie cutter or duplicates of some master 21 the NETL program, the testing programs were
22 design. So you have tremendous variability in 22 rolled out from about 2000 to about 2004, 2005.
23 plant configuration. 23 Q. Do you know approximately what
24 And the big kicker isthat in the 24 percentage of mercury, NETL used asthe goal to
25 United States, plants burn coals that are 25 be removed from power plant emissions?

Page 19
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1 MR. TOBIN: Objection to form.

2 THE WITNESS: The regulations on

3 thetable bounced around as the presidential

4 administrations changed, but the one consistent

5 number that comesto mind is 70 percent.
There were afew different proposed

regulations that went after 70 percent.

BY MR. NEMUNAITIS:

Q. Did that number ultimately increase to
90 percent?

A. No. It's-- there are certain
combinations of firing conditions and coal type
that are regulated to 90 percent. But it's not
fair to say that the industry level was
increased from 70 percent to 90 percent.

The regulations, asthey exist
today, are broken down by the type of furnace
and the type of coal.

Q. Sowhat you are describing is that NETL
estimated how much it would cost to use
activated carbon at a power plant to reduce
emissions by 70 percent, and it was the goal
during that 2000 to 2004, 2005 time period to
reduce that cost as much as possible? |s that
fair?

© 00 ~NO®

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Page 22

1 figuring out reduced costs for recapture
2 methods, do you know what the list of methods
3 arethat ultimately could achieve that goal ?
4  A. | could-- | could take a stab at
5 writing that list. But | don't know if that's
6 what you are asking.
7 Q. Yeah. | am asking for the list of
8 technologies that you understood to be the ones
9 that could achieve the goals NETL wastrying to
10 achieve.
11 MR. TOBIN: Objection to form.
12 THE WITNESS: What has me pausing
13 isthat NETL didn't set the regulations. They
14 cameout of EPA. And at the end of the day, the
15 only thing that mattersis for acompany to
16 produce asignal of mercury concentration at the
17 smokestack that lies below the regulatory
18 threshold.
19 And there are al sorts of
20 different configurations and combinations that
21 different companies use to achieve that
22 compliance standard.
23 Soit'snot -- it's not -- thereis
24 no -- well, | mean there are solutions that
25 would work everywhere, install an SCR and
Page 24

1 A. That'sfair. AndI'vebeen speakingin
2 termsof NETL, but companies spent alot of
3 their own money to go beyond NETL for their
4 particular company.
5 Q. Attheend of this processin 2004,
6 2005, did NETL or anyone put out like the final
7 list of cost estimates or mercury capture
8 approachesthat it said, these are the things
9 that, you know, will accomplish the goal?
10  A. NETL hired contractors who specialized
11 in process economics and, also, solicited
12 information from the commercial suppliers of the
13 technology to keep track of the cost.
14 And where that information ended
15 up, | am not familiar with. | don't recall. |
16 mean, | recall people from NETL claiming
17 victory, but that's not an area. That's not an
18 aspect of this process. The economics are not
19 an aspect of this processthat | follow very
20 closely.
21 So | know | sat through
22 presentationson it, but | don't recall any
23 grand summary of how, you know, how they did it.
24 Q. If your understanding isthat NETL
25 essentially declared victory on this goal of
Page 23

1 install an FGD.

2 The problem is, you know, you are

3 looking at the better part of abillion dollars

4 to dothat. And onceyou open it up to the

5 economics, then there is atremendous mix at

6 different plants.

7 BY MR. NEMUNAITIS:

8 Q. Letmetry asking it thisway. And

9 maybe thereis no answer to this question
10 because each power plant isuniquein itsown
11 way.
12 But isthere just an understanding
13 intheindustry that here, say, the top five
14 approaches that power plants undertook to meet
15 the mercury regulations?
16  A. Oneof thecitations| makeisto the
17 report from the Massachusetts Environmental
18 Protection Agency, and that wasissued in 2002.
19 So | think that's a good example of what you are
20 asking for, but you have to realize that it'sa
21 moving target. Right?
22 | mean, what Mass EPA said in 2002
23 asthe best top five would probably not look
24 very much like what somebody would say today.
25 Q. AndI am trying to focus on the time

Page 25
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1 period, because 2002, that'sright in the middle 1 gas-cleaning system contains, then you ought to
2 of theresearch period you described. Isn'tit? 2 look at this, that, and the other thing.
3 A. Yes 3 But to say, you know, these are the
4 Q. Soif wefocuson once the -- sort of 4 best solutions, it just doesn't mean anything.
5 theintense research period was coming to a 5 Q. Wereyou working for your Niksa
6 closeinthe 2004, 2005 time period, what was 6 consulting firm during that entire 2000 to 2005
7 the understanding in the industry asto the top 7 time period?
8 five approaches for mercury capture? 8 A lwas
9 MR. TOBIN: Objection. Form. 9 Q. Andwhat wereyou -- how were you
10 THE WITNESS: Well, the -- that 10 related to the research during that time period?
11 transition meant that it was no longer a 11 Wereyou hired by companies to do research? Or
12 research topic, that it was turned over to 12 were you getting grants from the government?
13 vendors. 13 A. | got afew smaller grants from the
14 And the answer to your question is 14 government. But the large bulk of our funding
15 inwhat kinds of control the vendors were 15 in mercury control work came from individual
16 offering at aprice. So when you say, "best," 16 utility companies, with the notable exception of
17 it wasn't best from the research standpoint. It 17 the Electric Power Research Institute.
18 was the best from the cost standpoint. 18 EPRI is aresearch organization
19 And that happened -- | mean, 2002 19 that is sponsored by contributions from member
20 istoo early because the regulations weren't 20 utility companies.
21 redly implemented until 2015. But it left the 21 So their -- that work isalso
22 research community and moved into commerce. 22 directly connected, the money that | was given
23 And frankly, at that point, | did 23 by -- from EPRI ultimately came from utility
24 not follow things as closely as | had when | was 24 companies.
25 intheresearch part of it. 25 Q. When utility companies were retaining
Page 26 Page 28
1 BY MR. NEMUNAITIS: 1 your servicesin that 2000/2005 time period,
2 Q. What was your understanding of the best 2 what were they asking you to do?
3 options for mercury capture based on the 3 A. Wdl, at the very beginning, |
4 research community's work in the 2004/2005 time 4 mentioned that we assumed the distinctive
5 period? 5 posture of interpreting the field test data.
6 A. Youknow, | antryingnottogoin 6 And in the course of working for
7 circles, but thereisno single best. It 7 these companies, we devel oped a software product
8 depends on the coal type, it depends on the 8 called "MercuRator." And MercuRator would
9 firing configuration, it depends on what units 9 accept data about what was in the gas-cleaning
10 are present in the gas-cleaning system. 10 system, what kind of coal was being burned, all
11 Q. Istherenot evenlikealist of top 11 of the sorts of things that affected mercury
12 five most expected to perform well or anything 12 emissions.
13 likethat? 13 And then it would simulate mercury
14  A. Doesyour cleaning system contain an 14 chemistry along the gas-cleaning system.
15 FGD? 15 | would present our findings at
16 Does your cleaning system contain 16 research conferences and then companies would
17 an SCR but not an FGD? 17 hire meto simulate their gas-cleaning systems.
18 Does your cleaning system contain a 18 And it was the sort of thing where
19 fabricfilter? 19 you could say: What if?
20 Does your cleaning system contain 20 Okay. You ran the test on their
21 an ESP upstream of the air pre-heater? 21 gas-cleaning system that only contained an
22 These -- that -- you know, if you 22 electrostatic precipitator to collect
23 put a configuration on the table, then your 23 particulates.
24 question can be answered. And Mass EPA hasthe | 24 What if we added an SCR? How much
25 tablelikethat. You know, if thisiswhat your 25 would the emissions change?
Page 27 Page 29
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1 What if we blended the coal you are

2 using today with this other coal? How much

3 would the emissions change?

4 We had, you know, along list of

5 factorsthat could be played with at the

6 simulation level.

7 So companies hired usto run the

8 simulations, or we licensed the package to them

9 so they could run their simulations and so
10 forth.
11 Q. Sothese companiesthat you worked for,
12 they would have testing data from field tests
13 that they would do themselves or hire othersto
14 do, and then they would hire you to take that
15 data, interpret it and provide recommendations
16 or analysis, that sort of thing?
17 A. That'sit.
18 Q. Okay. | believe you also mentioned
19 that based on your work, you were analyzing the
20 datafrom utilities, that you would publish some
21 of that work and talk about it in conferences?
22  A. Yeah. That'sright. We analyzed
23 some -- there's over 200 different field tests
24 at full-scale utility power plants.
25 And all of that work was compiled

Page 30

1 A. Yeah. They hadlotsand lots of
2 cautionary relationships with different
3 utility companies.

4 Soit'snot fair to say that NETL
5 sponsored al of the costs of these field tests.
6 But they were a mgjor contributor,

7 and one of the stipulations was that that data

8 wasin the public domain.

9 Q. Oncewe get to the 2005 and past that
10 time period, were you still consulting with
11 power plantsin evaluating data for them?
12 A. Yeah. Thefever had subsided in the
13 research community, as | mentioned earlier, but
14 companieswere still not regulated. And that
15 was mostly dueto the George W. Bush
16 administration basically walking back from the
17 regulations that the industry had expected under
18 the Clean Air -- CAMR, whatever CAMR was.
19 So, you know, we had thought that
20 we were going to sell lots and lots of copies,
21 but -- of our software, but the regulations
22 didn't provide enough incentive.
23 Q. When did things change that, you know,
24 the EPA became more serious about imposing
25 mercury regulations?

Page 32

1 inreportsthat weissued to EPRI.
2 And the bulk of that data was
3 sponsored by NETL. And then when we worked
4 directly with companies, we would use the NETL
5 datafrom their plantsto kind of calibrate our
6 calculations and then they would present other
7 gas-cleaning conditions, other locations, other
8 coal types.
9 Y ou know, that's where we played.
10 That's where we performed parametric studies.
11 Q. If youwere being hired by the
12 utilitiesto analyze their data, why were they
13 okay allowing that to be published or presented
14 in conferences? Why not keep that confidential?
15 A. Wdl, they -- no. No. I'm sorry. |
16 guess| wasn't clear. When we worked with the
17 NETL data, the NETL datawasin the public
18 domain to begin with. Okay? So that'sthe
19 stuff that we published.
20 The private datawas al done under
21 non-disclosure agreements, and that was only
22 reported back to the client.
23 Q. Whenyou say, "NETL data," isthat data
24 collected in field tests at power plants that
25 was paid for or sponsored by NETL?
Page 31

A. The name of theregulationsis MATS,
Mercury and Air Toxics Control Technology
Standards. | don't recall. Somewherein my
report, | have the schedule of how MATS was
ultimately implemented around -- around 2015,
2016.

There were extensions that were
provided, so even the ultimate implementation
was not in afixed date, but it occurred over
several years.

Q. And | am kind of trying to place your
involvement in this at this point. What -- if
13 interest in the regulations died down in 2005,
14 wereyou still consulting or doing mercury
15 capture after that point?

16  A. Yeah. Yeah. For onereason, the

17 regulationsin Japan were lagging those in the

18 United States. So the research activity in

19 Japan was till very active.

20 We were transferring what we

21 learned in the United States back to the

22 Japanese, and they were supporting the

23 development of our software, and we were doing
24 the sorts of work for Japanese utility companies
25 that we had been doing for American utility

Page 33
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1 companies.
2 And we had afew jobs with European
3 utilities. | am trying to remember where else.
4 Weworked with a utility in Taiwan.
5 We did some calculations for a
6 company in Hong Kong. So we were -- we were
7 still busy on mercury.
8 But the American -- it wasn't
9 primarily from the American industry at that
10 point.
11 Q. For power plantsinthe U.S. that were
12 ultimately going to need to make some change to
13 their system to capture mercury, did you ever
14 work with power plants like that to help them
15 figure out what changes to make?

16 A. Yes wedid.
17 Q. Andwhat types of changes did they tell
18 you they were considering or did you recommend

1 A. Right
2 Q. Likean FGD or SCR? You are not
3 referring to like a new boiler or something like
4 that?
5 A. That'sright, yeah. That'sright.
6 And, of course, activated carbon injection was
7 awayson thetable.
8 Q. Sofor power plantsin the United
9 States that were facing the EPA's new mercury
10 regulations, what were the main decision factors
11 going in to decide whether or not to use
12 activated carbon injection?
13 MR. TOBIN: Objection. Form.
14 THE WITNESS: What kind of coal are
15 they burning?
16 There are aminority of companies
17 that use the spot market to purchase their
18 coals, so the coal quality variesalot.

19 under those circumstances? 19 And then on the other extreme,
20 A, Wdll, it'sfair to say that they were 20 there are plantsthat are built in an actual
21 considering anything that could be changed that 21 mine, and essentially all of the coal that they
22 would affect mercury emissions. 22 burn comes from one mine. So that's the kind of
23 Q. Canyou give me some examples? 23 bandwidth that we have.
24 A. Coa quality in the form of blending. 24 BY MR. NEMUNAITIS:
25 Additivesin the form of halogens 25 Q. Any other mgjor decision factors?
Page 34 Page 36
1 and what we call "base metals," materialslike 1 A. What other pollutants are the
2 lime and limestone. 2 regulations becoming tighter for?
3 And then more drastic changes would 3 What's happening with NOx? What's
4 be adding new unitsin the gas-cleaning system. 4 happening with sulfur?
5 Q. What do you mean by "new units"'? 5 Y ou know, we -- this discussion,
6  A. Wdl, if the current gas-cleaning 6 this-- so far, we have only talked about
7 system contained only an ESP, then you would 7 federa regulations. But state regulations, in
8 wonder, okay, if | converted from an ESPto a 8 some cases, were years ahead of the federal
9 fabric filter, how much mercury am | going to 9 regulations and, till today, are more stringent
10 retain? 10 than the federa regulations.
11 Or eveniif | haveto add an SCR in 11 Q. Any other decision factors?
12 afew years, tell me what that's going to do to 12 A. I'msurethere are many more, but none
13 my mercury emissions so | won't spend too much 13 that I can think of off hand.
14 money between now and two years on mercury. 14 Q. For companiesthat were considering
15 There are all sorts of scenarios 15 using halogen additives to meet the new mercury
16 that they wanted to examine. And companies 16 regulations, what were the major decision
17 don't run one power plant. Right? These are 17 factors for them?
18 populations of boilersin many different power 18 MR. TOBIN: Objection. Form.
19 stations. 19 THE WITNESS: Coal quality is
20 So there are alot of -- alot of 20 the -- isthefirst and foremost.
21 options. 21 And then whether an SCR was present
22 Q. And]I just want to be clear about the 22 and whether an FGD was present.

23 terminology. When you say, "new unitsin the
24 gas-cleaning system," you are referring to some
25 sort of major piece of equipment?
Page 35

N
w

BY MR. NEMUNAITIS:

24 Q. What isthe difference between -- I'm

25 sorry. Strike that.
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1 What is the difference between coal 1 Q. How does acompany choose between using
2 quality and coal type? 2 brominated carbon or B-PAC versus using bromine
3  A. Coal type, we don't -- we don't use the 3 on the coal and conventional activated carbon?
4 term "type." Wecdl it "rank," but it means 4 MR. TOBIN: Objection to form.
5 "type." Coal rank isthe way people talk about 5 THEWITNESS:. Cost. B-PACis
6 coal type, and that has several very broad 6 expensive, for onething.
7 categories. 7 But in addition, bromine additive
8 So to refine the properties of a 8 does not just affect mercury capture on the
9 particular coa, we use the term "coal quality." 9 carbon, itself.
10 That pointsto a handful -- or better yet, one 10 BY MR. NEMUNAITIS:
11 type, you know, one coal sample has acertain 11 Q. What do you mean by that?
12 set of properties. 12 A. Wdll, you might think that, okay. If |
13 Collectively, that's the coal 13 added bromine somewhere upstream of the
14 quality we're talking about. 14 activated carbon injection position, that by the
15 Coal rank, bituminous coals can 15 timethe carbon sees the mercury, it realy
16 have propertiesthat cover very broad ranges. 16 behaveslike B-PAC.
17 Q. Arehalogen additives more likely to be 17 But what actually happens isthe
18 used with lower-ranked coal s versus 18 type of mercury that arrives at the activated
19 higher-ranked coal s? 19 carbon injection position will be different with
20 A. Yes, they are. 20 the additive than without.
21 Q. And are halogen additives more likely 21 Q. And what'sthe significance of that?
22 to be used for power plants that don't have an 22 A. Wdll, bromine additives oxidize the
23 SCR or don't have an FGD? 23 mercury, which isto say they turn metallic
24 A. Certainly for plantsthat don't have an 24 mercury into ionic mercury.
25 FGD, yeah. 25 And ionic mercury has a stronger
Page 38 Page 40
1 But the SCR, the reason that | 1 affinity for carbon than metallic mercury does.
2 hesitateisthat it may -- circumstances may 2 Q. And how doesthat affect whether or not
3 arise where a halogen additive will increase the 3 acompany would choose to use B-PAC versus a
4 amount of mercury that's trapped by an FGD, even 4 bromine additive?
5 without an SCR. It's pretty rare, but it 5 A. Wdl, the -- the economics are
6 happens. 6 paramount. Right? Conventional activated
7 Q. Areyou familiar with halogenated or 7 carbon costs less than B-PAC. And the additive,
8 brominated activated carbon? 8 depending upon where you put it and how you
9 A.lam. 9 apply it, costs some money.
10 Q. What are the decision factors that go 10 So what -- which configuration is
11 into whether or not a power plant will choose to 11 likely to give you better mercury control ?
12 use halogen or bromine additives versus halogen 12 And then another factor is that
13 or brominated carbon? 13 bromine and flue gas sometimes causes corrosion
14 MR. TOBIN: Objection to form. 14 problems. Y ou wouldn't have those corrosion
15 THE WITNESS: So to clarify your 15 problems with B-PAC, because the bromineis
16 question, thereisa product called "B-PAC," 16 bound to the carbon.
17 which is brominated-activated carbon. 17 But with the additive, you may or
18 And what you are asking me ishow a 18 may not have corrosions problems to consider,
19 company decides between B-PAC ontheonehand | 19 and that depends on the design of the air
20 and between adding bromine somewhere in the 20 preheater in that particular gas-cleaning
21 system with conventional activated carbon? 21 system.
22 BY MR. NEMUNAITIS: 22 So, you know, again, it's
23 Q. Yeah. And I will re-ask the question 23 aways -- these are complicated systems with
24 for aclear Q and A on the record. 24 many different variations, so it'sawaysalong
25 A. Okay. 25 list of things that have to be worked out.
Page 39 Page 41
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1 Q. I understand your point about economics 1 Q. If B-PAC and conventional activated
2 if the only thing that mattersis the cost of 2 carbon both capture mercury through adsorption,
3 the bromine additive versus the cost of the 3 why does B-PAC perform so much better than
4 B-PAC versusthe cost of the activated carbon. 4 conventional carbon?
5 But how does this oxidation 5 A. Becauseif you are burning a coal that
6 changing of the mercury issue factor into the 6 hasvery low native chlorine and bromine, the
7 decision between whether to use bromine 7 activated carbon has no place to put the
8 additives versus B-PAC? 8 mercury.
9 A. Wdl, oxidized mercury has a better 9 The mercury binds to sites on the
10 affinity for carbon than elemental mercury. So 10 carbon that also contain the halogen. Mercury
11 if more of my mercury is oxidized at the 11 on clean activated carbon is slow.
12 activated carbon injection position, | can use 12 Mercury on carbon that contains
13 less carbon. 13 halogensis much faster.
14 | can get the same removal 14 And in these gas-cleaning systems,
15 underneath the regulatory limit for less carbon, 15 thereisonly several seconds available for the
16 hence, less dollars. 16 carbon to capture the mercury.
17 Q. Isthat alsotrueif you are using 17 MR. TOBIN: Weareat an hour.
18 B-PAC? 18 When you are done with your line of questions,
19 A. If youuse-- no. No. If you use 19 we should take a bresk.
20 B-PAC, you didn't affect anything upstream of 20 MR. NEMUNAITIS: Let me ask one
21 the activated carbon injection position. There 21 thingto close out. | am struggling in my brain
22 was no additive present to oxidize the mercury. 22 to figure out how to phrase this question. Why
23 So that'swhy | say it's never 23 don't we just take a break?
24 apples. It's never, you know, one apple from 24 THE COURT REPORTER: Off of the
25 oneorange. It's aways 16 fruits compared to 25 record.
Page 42 Page 44
1 14 fruits. 1 (Recesstaken.)
2 Q. CanB-PAC out perform just using 2 THE COURT REPORTER: Back on the
3 conventional activated carbon? 3 record.
4  A. ltusualy does. 4 BY MR. NEMUNAITIS:
5 Q. Why isthat? 5 Q. Would you say that you qualify asa
6 A. Becauseit'sapplied to coals that have 6 person of ordinary skill in the art with respect
7 very low native chlorine and bromine. So you 7 tothe patents at issue in these IPRs?
8 get to add the bromine precisely whereit's 8 A. lwould.
9 needed on the carbon. 9 Q. Would you say you have experience that
10 And in those cases, it'stypical to 10 exceedsthelevel of ordinary skill in the art?
11 see 90 percent capture with much lessB-PACthan |11 A. | would.
12 with an untreated conventional carbon. 12 Q. During the 2000 to 2005 time frame, did
13 It's amost impossible to get to 90 13 you keep up to speed on the latest devel opments
14 percent capture with a conventional carbon, but 14 in mercury capture?
15 the B-PAC getsthere, getsthe 90 percent at a 15 A, ldid.
16 much lower injection concentration than the best 16 Q. Andwhy isthat?
17 result with the conventional carbon. 17  A. Because my company was working to
18 Q. Isthat because the B-PAC oxidizes the 18 develop acommercial software product. And we
19 mercury? 19 knew that the broader the database we were able
20  A. That's because the B-PAC adsorbsthe 20 to interpret, the more valuable the software
21 mercury. 21 would befor our clients.
22 Q. How does activated carbon react with 22 Q. Areyou familiar with the EERC?
23 mercury to help capture it? 23 A.lam.
24 A. Activated carbon also absorbs mercury 24 Q. What was the EERC'srole related to
25 from the flue gas. 25 mercury capture in the 2000s to 2005 time frame?
Page 43 Page 45
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1 MR. TOBIN: Objection to form. 1 Q. Doyouconsider Mr. Pavlish and
2 THE WITNESS: The EERC had -- they 2 Mr. Olson to be colleaguesin the field of
3 played severd roles, several prominent rolesin 3 mercury capture?
4 mercury capture. 4 A. Yes
5 BY MR. NEMUNAITIS: 5 Q. Whendid you first learn about the
6 Q. What do you mean by that? 6 two-part approach of adding a bromine additive
7  A. They had experts who were refining the 7 before the boiler and activated carbon after the
8 available detection systems to monitor mercury 8 boiler?
9 at power plants. 9 A. lamredly not sure. Areyou asking
10 They had testing teams that would 10 for amonth or ayear? Or could you be
11 conduct field tests on mercury emissions along 11 more -- tell me more about the question.
12 utility gas-cleaning systems. 12 Q. I amjust -- | mean the answer may be
13 And they also eventually became the 13 "l don't know." But | am asking: When did you
14 host for a center on air toxic metals, which was 14 first learn about, that you can recall, a
15 conducting more fundamental laboratory research 15 two-part approach of using bromine additive
16 than research at pilot scaleto clarify the 16 beforethe boiler and activated carbon after the
17 mechanisms associated with those emissions. 17 boiler?
18 Q. Didyou useor rely on EERC data or 18  A. Yeah. | don't know.
19 publications for any of your work in mercury 19 Q. Doyouknow if that was before or after
20 capture? 20 the end of thisresearch period coming to an end
21 A. |l did. 21 in 20057
22 Q. Andwhy isthat? 22  A. It would have been before.
23  A. Becauseit was certainly relevant. 23 Q. Why do you say that?
24 They ran field tests at companies that had 24 A. Wéll, because Bernhard V osteen had
25 certain kinds of gas-cleaning systems, and | 25 popularized adding bromine into combustors onto
Page 46 Page 48
1 wanted to include those types of systemsin our 1 coal at the very beginning of that period we're
2 database. 2 talking about.
3 Q. Areyou familiar with the inventors of 3 And in response, companies ran
4 the patents at issue in these proceedings? 4 field tests that implemented Vosteen's
5 A. | know two of them: John Pavlish and 5 suggestion along with activated carbon
6 Ed Olson. | know their work. | am familiar 6 injection.
7 with their work. 7 Q. You aresaying that there were field
8 Q. How areyou familiar with their work? 8 tests conducted before 2005 using bromine
9 A. Wdl, John Pavlish led some of those 9 additives before the boiler and activated carbon
10 testing teams that went to utility companies and 10 injection after the boiler?
11 monitored mercury emissions, and hisgroupwould |11 A. My Sjostrom referenceis August 2005.
12 issuereports and then | would take what | 12 Q. And so you were aware of the field
13 needed from those reports and use -- incorporate 13 tests described in Sjostrom before 2005?
14 that into our database and interpret it. 14  A. | honestly don't remember
15 He would also attend the kind of 15 because -- because | was given those field
16 conferencesthat | went to. And he would also 16 reports, the field test reports, as soon as they
17 make presentations occasionally at those 17 wereissued.
18 conferences. 18 And that could have been before her
19 So | got to see him that way. 19 presentation was scheduled in the EUEC
20 Q. Andwhat's been your involvement with 20 conferencethat | cite in my report. Sometimes
21 EdOlson? 21 | got the actual test reports before people had
22  A. EdOlsonisauniversity professor of 22 an opportunity to present them in conferences.
23 chemistry, and | would read his publications 23 And | honestly don't remember if
24 looking for insights into how mercury was 24 this particular dataset that we're talking about
25 reacting on activated carbon. 25 was one of those cases.
Page 47 Page 49
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1 Q. Isitfair to say that the first actual 1 A. lsuredo.
2 performance of bromine additive before the 2 Q. Anddid it record the date when you
3 boiler, activated carbon injection after the 3 learned of each new approach?
4 boiler that you received was information related 4 A. No. No, because we reconfigured the
5 to the Sostrom test? 5 datain many, many different ways. So it wasn't
6 MR. TOBIN: Objection. Form. 6 connected to -- the data was not connected to
7 THE WITNESS: | don't -- yeah. | 7 the date | got the report in any way.
8 don't know. 8 Q. I'mgoing to ask you some questions
9 BY MR. NEMUNAITIS: 9 about the claims of the patents at issue. Okay?
10 Q. Canyou recdl any other sitting here 10 A. Okay.
11 today? 11 Q. One aspect of the claimsisthat they
12 A. Canl recal? 12 talk about using bromine before the boiler.
13 Q. Yeah. Canyou recal anything other 13 Right?
14 than the -- | will try to ask the question. 14 A. | don't even know what patent you are
15 Can you recall receiving any 15 talking about.
16 information about an actual performance of using 16 Q. Well, say the '114 patent, for example,
17 bromine additive before the boiler and activated 17 some of the claimstalk about using a bromine
18 carbon after the boiler other than data related 18 additive before the boiler. Right?
19 to the Sjostrom presentation that's in your 19 A, Let'ssee '114. Okay.
20 declaration? 20 Q. Youcan pull it out of the binder if
21 A. No. | cant. 21 that'seasier for you.
22 Q. If youdid receive test datafrom 22  A. No, it'sgood.
23 Sjostrom before it was presented at the 23 I'm reading Claim 1, which says
24 conference, why would you have received that? 24 that the coal comprises added Br 2, HBr, Br- or
25  A. Because we were developing the database 25 acombination thereof added to the coal upstream
Page 50 Page 52
1 insupport of our software development program, 1 inthe combustion chamber.
2 and we always wanted to include new approaches 2 Q. Isitfair to say that that refersto
3 assoon as they were released. 3 adding bromine, some kind of bromine additive
4 And if | found out about those 4 before the boiler?
5 tests, | would do everything | could to get that 5 A ltis
6 copy, that report, as soon as possible. 6 Q. Oneof thedistinctionsyou draw in
7 Q. Allright. You said something about 7 your declaration is that you can add this
8 incorporating tests into the program or the 8 bromine additive to primary air that contains
9 data? Could you explain that again? | may have 9 coal or secondary air that does not contain
10 misheard it. 10 cod. Isthat fair?
11  A. Yeah. Whenever anew control approach 11  A. Yeah. | also describe other ways that
12 presented itself, | wanted to find data on that 12 coal can -- or that the additive can be added
13 approach so that | could add it to the database 13 upstream of the combustion chamber in addition
14 that we were using to develop our software 14 to those two ways.
15 program. 15 Q. What are those other ways?
16 And in this, in this context, the 16  A. It could be added to secondary air.
17 new approach would be bromine additive plus 17 It could be added to tertiary air.
18 activated carbon injection. 18 It could be added to recycled flue
19 Q. And maybe | misunderstood your 19 gasthat is occasionally brought back into the
20 description of this database. But so wasthisa 20 burners.
21 database that had like an actual listing of 21 It could be added through lances,
22 mercury capture approaches and data from the 22 through ports that are dedicated for injections
23 testsfor those different approaches? 23 near the burner.
24 A. Yes,itis. 24 So thereis -- there are a number
25 Q. Doyou till have that database? 25 of systems upstream of the boiler where
Page 51 Page 53
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1 something could be added. 1 Q. Istherewhy isthat?
2 | forgot to mention over-fire 2 A. Because some of the systems upstream of
3 airstreams. They are not as controlled. They 3 the boiler handle coal.
4 comein varieties of separated over fire air and 4 Q. Sowhen the patents talk about adding
5 closed coupled over fire air. There are streams 5 an additive before the bailer, that could mean
6 called "auxiliary airstreams.” All of these are 6 you add it to the coal and then to the boiler,
7 upstream of the boiler. 7 or it could mean you add it to some other system
8 Q. If bromine additive is added to primary 8 that getsinjected into the boiler? Isthat
9 air, then that bromine and the coals can be 9 correct?
10 entered in the boiler at the sametime. Right? 10 A. That'scorrect.
11 MR. TOBIN: Objection. Incomplete. 11 Q. Or it could be some combination of
12 THE WITNESS: That'sright. 12 those two things?
13 BY MR. NEMUNAITIS: 13 A. Inprinciple.
14 Q. Istherekind of ageneral term we can 14 Q. | want to ask you about something in
15 useto refer to scenarios where you are adding 15 your declaration for the '114 patent. Do you
16 bromine directly to the boiler so that it's not 16 havethat onein front of you?
17 in contact with the coal before it entersthe 17  A. Yes. | do.
18 boiler? 18 Q. Couldyou turn to Page 2427
19 A. Wejust say, added to the combustion 19 A. | haveit.
20 chamber, added to the furnace or added to the 20 Q. Doyou seethat figure taken from the
21 hailer. 21 patentsthat has your notations on it?
22 Q. Okay. 22 A. ldo.
23 A. Yeah. 23 Q. And do you understand sort of what the
24 Q. Isthere some other -- | mean, it seems 24 chemical notation is showing in that figure?
25 like those are the two scenarios: There's added 25 A.ldo.
Page 54 Page 56
1 tocoal, then it goes to the boiler or added 1 Q. Allright. Canyou -- and just for the
2 directly to the boiler. Isthere some other 2 record, the figure you are looking at isfrom
3 option? 3 Figure 2 of the patents at issue? Right?
4 A. It could be added downstream of the 4 MR. TOBIN: Objection. Form.
5 boiler. 5 THE WITNESS: The figure comes from
6 The outlet temperatures are hot 6 the patent which we labeled as"Olson 235." So
7 enough to decompose an additive. 7 thisisnot from the '114 patent that we had
8 Q. If werejust focused on adding the 8 been talking about.
9 bromine upstream into the boiler, isit fair to 9 BY MR. NEMUNAITIS:
10 say either it's added to the coal and the boiler 10 Q. Thefigurewe'retalking about is
11 at the sametime, or it's added into the boiler 11 Figure 2 from Olson 235?
12 without the coal and there is no other option? 12 A. That'sright.
13 A. Theadditiveisgoingto gointo--in 13 Q. Canyou walk methrough what Figure 2
14 what you are describing, you want the additive 14 isshowing starting with the thing that's
15 intheboiler. Soit either comes through walls 15 labeled "carbon basic zigzag site"?
16 or with the coal. | would agree that. 16 THE COURT REPORTER: I'm sorry.
17 Q. Isityour opinion here that when the 17 That'slabeled?
18 patentstalk about adding a bromine additive 18 MR. NEMUNAITIS: Carbon basic
19 before the boiler, that means the additive 19 zigzag site.
20 always has to be added to the boiler separately 20 THE WITNESS: Areyou okay?
21 from the coal? 21 THE COURT REPORTER: Yes.
22 MR. TOBIN: Objection. Form. 22 THE WITNESS: Okay. So the carbon
23 THE WITNESS: No. That's not 23 basic zigzag siteis intended to represent a
24 right, no. 24 defect in the structure of the activated carbon.

25 BY MR. NEMUNAITIS:

N
(63}

And we know it's a defect because
Page 55 Page 57
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1 totheright of that hexagon, you have these two
2 littledots. Those are -- that's an electron
3 pair, and that imparts what we call a"basic
4 character" to the carbon surface.
5 And that basic character attracts
6 HBr. You seethereisapair of paralel arrows
7 totheright of that zigzag site, that HBr. HBr
8 isanacid gas. And any person of ordinary
9 skill would know that acids and bases are
10 strongly inclined to react.
11 So thisis showing how HBr can
12 react with defects on the carbon structure to
13 create this bromine anion, the Br-.
14 And it's the bromine anion attached
15 to the carbon cation that attracts the mercury,
16 the HgO. It allowsthat mercury to push
17 electronsinto the cation and thereby form a
18 carbon mercury bromine composition.
19 Those three atoms are now attached
20 to the carbon surface.
21 There are other channels that
22 appear inthe figure. These have to do with how
23 sulfur may or may not promote the primary
24 process.
25 Thereisalso alower channel that
Page 58

1 What happens to sodium bromide or calcium
2 bromide when it's injected into a furnace?

3 Doesit retain its basic

4 composition, or does it decompose?

5 Q. Let metry coming at thisadifferent
6 way.
7  A. Okay.
8 Q. Becausel don't want to go down a--
9 A. Okay.

10 Q. -- complicated chemistry holeif we

11 don't need to.

12 A. It'sso much fun.

13 Q. I'mhappy todoit. | just wantto

14 make sure we are talking the same language

15 before we get too deep in the weeds.

16 If abromide, like calcium bromide

17 or sodium bromide or HBr or Br 2, any of those
18 things are added to coal or added to the

19 combustion chamber and present there, will they
20 al produce some amount of HBr through that
21 processes?

22 MR. TOBIN: Objection. Compound,
23 incomplete.
24 THE WITNESS: It'svery hard to

25 say. It'svery hardto say. Eventually, when
Page 60

1 talks about how that mercury carbon bromine

2 composition decomposes into this HgBr2, which is

3 oxidized mercury.

4 But for -- if | understand the

5 service of your question, you are primarily

6 interested in that channel that goes zigzag

7 carbon site, bromine anion, carbon cation, and

8 then ultimately, the mercury bromine carbon

9 composition.
10 Q. Totrytosumit up abit, what the
11 figure showsisthat you have some amount of
12 activated carbon, conventional activated carbon
13 that comesinto contact with HBr. The
14 combination of that carbon H and Br- comesinto
15 contact with mercury and now all of those things
16 are bound together?

17 Isthat fair?
18 A. Yeah. That'sit.
19 Q. If abromide, like sodium bromide or

20 calcium bromide, is present in acoa combustion
21 chamber, what happensto it?
22 Does it stay in that compound, or
23 doesit break down into something else?
24  A. Couldyou -- you say -- I'm sorry. If
25 | understand your question, you're asking me:
Page 59

1 thetemperatureis cooler thanit isin the
2 flame, HBr will form.
3 But that's not necessarily the
4 first thing that forms.
5 BY MR. NEMUNAITIS;
6 Q. Why areyou certain that HBr forms at a
7 cooler temperature?
8 A. Weran -- we developed thefirst and
9 till, I would argue, the best reaction
10 mechanism for bromine in coal-derived flue
11 gases.
12 It involved many, many dozens of
13 distinct chemical reactions in the gas phase and
14 several reactions on carbon.
15 And when we simulated that
16 mechanism for the conditions you find in coal
17 combustors, it told us that bromine atoms are
18 what most of the bromine additive become at the
19 furnace exit.
20 And then as the gases are cooled
21 further, those bromine atoms react with water to
22 make HBr. And asit's cooled even further,
23 those bromine atoms recombine with each other to
24 make molecular bromine.
25 So you have a mixture of bromine
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1 atoms, HBr, and Br 2.
2 Q. Didyou say that when bromine additives
3 go through the combustion chamber and you are
4 looking at the furnace exit, that's where they
5 become bromine atoms?
6  A. No. They become bromine atomsin the
7 flame.
8 Q. Okay.
9  A. Thehigher the temperature, the bigger
10 the proportion of bromine atoms.
11 Q. Sowhenweretaking about a bromine
12 additive that's bromide and HBr or Br 2, it's
13 going to produce bromine atoms in the flames of
14 the combustion chamber. Right?
15 A. That'sit.
16 Q. And when you say, "bromine atom," what
17 do you mean by that?
18 A. Thisissomething that'salittle
19 curious because bromineis a halogen and
20 halogens have seven electronsin their outer
21 valance shell. That isabromine atom.
22 Other people often refer to thisas
23 a"bromineradical" becauseit's very reactive
24 sinceit has one less electron than it needs for

additives?
A. "Homogenous' isaterm for occurring in
one phase.

And when we say, in the context of
mercury control, that reactions are homogenous,
that means they are exclusive confined to the
gasphase. All of the chemistry isin the gas
phase.

O©oOo~NOUhS~WNPRE

Heterogenous involves more than one
phases. And in the context of mercury capture,
mercury chemistry, carbon isasolid, and it's
reacting with species in the gas phase.

Q. Doesthe distinction between homogenous
versus heterogenous, is that something that
matters to the performance of mercury capture

el ol
ODhWNRO

16 when we're talking about using activated carbon
17 or bromine additives?

18 MR. TOBIN: Objection. Form.

19 THEWITNESS: ltis.

20 MR. TOBIN: Hold on one second,

21 please, so we don't talk over each other.

22 THE WITNESS: Sorry.

23 Itis.

24 BY MR. NEMUNAITIS:

25 completion. So it's anxious to find another 25 Q. And can you explain why?
Page 62 Page 64
1 electron by forming a chemical bond. 1 A. Whenever coal isburned, thereisa
2 Q. Canyou explain the terminology? What 2 carbon residue which we call "unburned carbon."
3 isthe difference between an atom, aradical, 3 And in addition, another form of
4 and anion? 4 carbon, activated carbon, isinjected
5 A. Anaomsimply refersto the namein 5 deliberately to capture mercury.
6 the periodic table. Every element listed in the 6 So the heterogenous chemistry is
7 periodic tableis an atom. 7 the process whereby unburned carbon or activated
8 A radical is any atom that contains 8 carbon adsorb mercury, capture it from the gas
9 an unpaired electron in its outer valance shell. 9 phase.
10 And that may sound like an ion, but 10 And once its captured, it not going
11 it'snot. Thereisno -- thereis no charge. 11 back into the gas phase. It's bonded to the
12 If that atom of bromine picks up a 12 carbon.
13 free electron, then it has an extra electron 13 So heterogenous chemistry isthe

14 compared to its atom, so that's anion.

15 Anionisone that has an excess
16 charge.

17 Q. What doesthe notation BR- refer to?
18 A. That refersto anion of bromine.

19 Q. If youdissolve abromine saltin

20 water, for example, would that contain bromine
21 ions?
22 A. ltwould.
23 Q. Canyou explain the difference between
24 homogenous reactions versus heterogenous
25 reactions asit relates to using bromine
Page 63

=
~

process you want to occur.

Homogeneous chemistry isimportant,
also, because | mentioned earlier that oxidized
mercury has agreater affinity for carbon than
metallic mercury. And the oxidation of mercury
can occur homogeneously aswell as
heterogenously.

21 So you want to know two things.

22 You want to know how much of the mercury has

23 been oxidized upstream of the activated carbon

24 injection point, and then you want to know how

25 much mercury isthat carbon going to collect?

Page 65
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And the answers to those two things
involve both homogeneous and heterogenous
chemistry.

Q. If werelooking at a power plant that
isjust using conventional activated carbon
injection for mercury capture and they then
introduce a bromine additive before the boiler,
isit fair to say that that could improve
mercury capture because that bromine will
oxidize the mercury beforeit getsto the
carbon?

MR. TOBIN: Objection. Incomplete.
13 THE WITNESS: My answer would be
14 the samein that that's part of the story asto
15 why the additive improved the mercury capture.
16 So | agreethat that improves the mercury
17 capture, but that's not the only reason, because
18 you're focusing on the homogenous chemistry.
19 And then in addition, as| just
20 said, thereis heterogenous chemistry affected
21 by the bromine also.

22 BY MR. NEMUNAITIS:

23 Q. If weintroduce a bromine additive
24 before the boiler --

25 A. Uh-huh.

QUOUWoO~NOOOTA,WNEPE

2R
N P

Page 66

onto the carbon, create the oxidation sitesin

that Olson diagram, and those sites will further
oxidize metallic mercury into oxidized mercury
and also capture mercury and bond with it on the
surface.

BY MR. NEMUNAITIS:

Q. Didyou just describe both of the
mechanisms?

A. Both of the benefits.

Q. Right.

A. Oneisthat the oxidized -- now, why is
that a benefit to convert metallic mercury into
oxidized mercury before the activated carbon
injections station?

That's because oxidized mercury has
agreater affinity for carbon than metallic
mercury does. It will bind faster to the carbon
than metallic mercury does.

Q. Yousad, "metallic mercury." Isthat
sometimes written with the notation, "HGO"?

A. ltis.

Q. Just to make sure | have thisclearly,
the two ways that introducing a bromine additive
can improve a system that's just using
conventional activated carbonis: The bromine

Page 68

QUOUWoO~NOOOTA,WNEPE
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1 Q. --toapower plant that was previously
2 just using activated carbon injection, what are
3 all of the mechanisms that introducing that
4 bromine can use to improve mercury capture?
5 MR. TOBIN: Objection to form.
6 THE WITNESS: There aretwo. Two
7 mainones. Right? | mean there are always
8 going to belots and lots and lots of things
9 that are affected.

But the two that we think about
most is that the bromineis going to
12 convert -- see, when the flue gas |eaves the
13 combustor, all of its mercury isin the metallic
14 form. All of the mercury in the coal is
15 released in the combustor as metallic mercury.
16 In the presence of abromine
17 additive and all of those bromine atoms that |
18 talked about earlier, some of that metallic
19 mercury is going to be oxidized to ionic mercury
20 inthe gas phase.
21 So before we get to the activated
22 carbon injection position, some of that metallic
23 mercury is going to be oxidized.
24 Once we get to the activated carbon
25 injection station, now, the bromine can adsorb

Page 67

10
11

can oxidize some of the metallic mercury before
it arrives at the activated carbon injection
site, and, two, the bromine can bind to some of
that carbon that's injected and improve mercury
capture on that carbon?

A. Yeah. Now, my answer was restricted to
bromine, carbon and mercury.

The bromine will aso enhance the
performance of SCR catalystsin oxidizing
mercury, and an FGD will also capture oxidized
mercury and retain it.

12 | just restricted my answer since

13 we have been talking about adsorbing bromine
14 additives; but for the sake of completeness now,
15 there are other important impacts of that

16 bromine additive.

17 Q. Why does oxidized mercury have a

18 greater affinity for carbon, if that's the

19 correct way to say it?

20  A. I would refer you to Ed Olson. | don't
21 know. | don't know that. | haven't unraveled
22 any of the chemistry on the surface to know the
23 answer to that question.

24 Q. Butdoyou believe that to be atrue

25 statement?

QUOUWoO~NOOOTA,WNEPE
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1 A. It'sempirically, | observeditinthe 1 discloses adding molecular bromine even though
2 interpretations of our field test data. 2 the quotationsthat | put on Page 261 do not
3 Q. Andjust soweareclear: You believe 3 contain Br 2?
4 it to be true that oxidized mercury has a 4 Q. Right.
5 greater affinity for activated carbon even 5 A. Theanswer isyes, Vosteen does
6 though you don't personally understand the 6 disclose molecular bromine. Hereferstoit by
7 chemistry asto why that's the case? 7 name.
8 Isthat right? 8 Q. Andjust sol am clear, on -- near the
9  A. Uh-huh. 9 top of Page 261 of your declaration, there are
10 Q. Isthata"yes'? 10 some quotes from V osteen there.
11 A. Sorry? 11 Areyou saying that that is
12 Q. That'sa"yes'? 12 referring to Br 2, or are you saying that other
13 A. That'sa"yes." 13 spotsin Vosteen talk about molecular bromine
14 Q. I wasjust clarifying because the 14 which means Br 2?
15 "uh-huh" doesn't make it clear on the record. 15  A. I'msaying the latter, that other parts
16  A. Sure. 16 of his patent disclosure refer to molecular
17 Q. | want to ask you a question about 17 bromine.
18 something in your '517 declaration. 18 Q. Doyou haveacopy of Vosteenin front
19  A. Okay. 19 of you there?
20 Q. Anditson Page 260 to 261. 20 A. Let'ssee. Exhibit -- let's see.
21  A. Okay. | haveit. 21 MR. TOBIN: Counsdl, areyou
22 Q. Do you see Paragraph 3197 22 referring to Exhibit 10057
23 A. Yes |l do. 23 MR. NEMUNAITIS: Correct.
24 Q. Inyour '517 declaration, you say, in 24 THE WITNESS: No, | don't think |
25 referring to Vosteen, that these 25 do.
Page 70 Page 72
1 bromine-containing ingredients include HBr, 1 MR. TOBIN: Counsel, do you want me
2 bromine, Br 2, and bromine compounds. Do you 2 to hand him a copy of it?
3 seethat? 3 MR. NEMUNAITIS: Sure.
4 A.ldo. 4 MR. TOBIN: I'll giveit to you.
5 Q. And then further down, you have some 5 You can hand it to him.
6 quotesfrom Vosteen? 6 THE WITNESS: Thank you very much.
7 A. | seethat. 7 BY MR. NEMUNAITIS:
8 Q. Andl don't see Br 2 in those quotes. 8 Q. You'vejust been handed a document
9 Somy question to you is: Isit your opinion 9 that's been marked "Exhibit 1005." Could you
10 that Vosteen discloses using Br 2, or isit your 10 confirm that that's the V osteen 589 reference?
11 opinion that V osteen discloses other forms of 11 A. lcan
12 bromine so that it would be obvious that Br 2 12 Q. Canyouturnto Page 117
13 would also work? 13 A. | haveit.
14  A. Well, before | answer, | just want to 14 Q. Canyou see Paragraph 9?
15 make sure | know where, which section thisis. 15 A. Yes | can.
16 It lookslikethisis Ground A-2, acombination 16 Q. It saysthere, "It isnot critical for
17 of Vosteen with Mass EPA. Isthat right? 17 theinventive processin what form of bromine
18 Q. Sure. Takeyour time. Read through 18 supply is present.”
19 it. 19 Do you see that?
20 A. | wanttoseewhere... Oh, no. This 20  A. ldo.
21 is-- okay. Disclosure and teaching of the 21 Q. Doyou agree with that?
22 combinations. Sothisis-- okay. Sothisis 22 A. Not necessarily. What happens to the
23 both Ground A-1 and A-2. 23 additive depends on where it isinjected.
24 And you're asking me if 24 Q. What do you mean by that?
25 Vosteen -- if my opinion isthat Vosteen 25  A. Wéll, the temperature from the point in
Page 71 Page 73
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1 the furnace where the coal isinjected through 1 A. Uh-huh.
2 the furnace and along the gas-cleaning system 2 Q. Doyou know why Vosteen was running an
3 changes by afew thousand degrees. 3 experiment at a power plant where he was adding
4 So where you add the bromine 4 mercury to the combustion chamber?
5 compound affects the composition -- or | should 5 A. No. | dont.
6 say where you add the bromine additiveis 6 Q. Areyou familiar with other report or
7 largely determined by the temperature at which 7 test or something like that where the power
8 it decomposes. 8 plant was adding mercury to the coal combustion
9 Q. If wearetalking about adding a 9 chamber?
10 bromine additive before the boiler or directly 10  A. I don'trecall ever seeing that before
11 into the boiler, would you agree that it's not 11 at full scale. Certainly at lab scale, but not
12 critical what form the bromineisin? 12 at full scale.
13 A. It'scertainly alot lessimportant 13 Q. Whenyou say, "lab scale," isthat like
14 because the temperature in the flame is so high. 14 crating asimulated gasin alaboratory?
15 Q. Sodo you think Vosteen was wrong when 15 Something like that?
16 hesaidit'snot critical for the processin 16 A. Yes. Something about ashigasa
17 what form the bromine supply is present? 17 benchtop, yeah.
18  A. No. It'sjust that he's -- you are 18 Q. And soyou would have to have mercury,
19 taking the sentence out of context. No. There 19 otherwise there is nothing for you to study?
20 isnothing wrong with it if you provide the 20 A. Weéll, you could burn coal.
21 context that you are talking about adding the 21 Q. Okay.
22 bromine upstream of the furnace. 22  A. Some have one system to burn the coal
23 Q. Canyoutake alook at Page 16 of 23 and then they take the flue gases and studly it.
24 Vosteen? 24 But either way.
25 A. Uh-huh. 25 Q. Do power plantstoday use the two-part
Page 74 Page 76
1 MR. TOBIN: Andto beclear, 1 system of a bromine additive before the boiler
2 Counsel, when we are talking about pages, are 2 and activated carbon after the boiler?
3 you talking about the page at the bottom right 3 A. No
4 corner of that page labeling? 4 MR. TOBIN: Objection. Relevance.
5 MR. NEMUNAITIS: Yes. 5 BY MR. NEMUNAITIS:
6 THE WITNESS: | haveit. 6 Q. What are the main mercury capture
7 BY MR. NEMUNAITIS: 7 approaches that compete with that approach of
8 Q. Doyou seewhereit refersto Example 8 the two-part bromine before the boiler; carbon
9 5? 9 after the boiler?
10 A. ldo. 10 MR. TOBIN: Areyou talking about
11 Q. Areyou familiar with Example 5 and 11 today, Counsel?
12 what thisis supposed to be showing? 12 MR. NEMUNAITIS: Yes.
13 A. No,it'snot in my mind right now. | 13 MR. TOBIN: Objection. Relevance.
14 am sure | read it several times, but | don't 14 THE WITNESS: | really don't know.
15 remember Example 5. 15 BY MR. NEMUNAITIS:
16 Q. If you need sometimeto look over, let 16 Q. Isthereatime period where you would
17 meknow. I'm not trying to put you on the spot 17 know the answer to that question?
18 if you don't remember. 18  A. Probably not.
19 A. Thank you. 19 Q. Why isthat?
20 Q. Doyou see Paragraph 47? 20  A. Theregulations didn't comeinto effect
21 A. Yes |do. 21 until 2015/2016. And at that point, | had moved
22 Q. It says, "Inthe coal-fired power 22 away from mercury research so | haven't kept up

23 station, an experiment was carried out with the
24 addition of agueous mercury chloride solution.”
25 Isthat right?
Page 75

23
24
25

with what's happened since and the industry
really responded.
Q. What about in the 2004/2005 time period
Page 77
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1 when you were still involved with mercury
2 capture? What was your understanding of the
3 main techniques that would compete against the
4 two-part bromine before the boiler and carbon
5 after the boiler approach?
6  A. Theproblem isthere were no
7 regulations. So everything was an option. The
8 marketplace hadn't called winners and losersin
9 that period.
10 And from our point of view, we
11 tried to incorporate as many as we possibly
12 could into our software package. We didn't know
13 which ones were going to shake out and become
14 thewinners.
15 So our approach was to incorporate
16 asmany aswe possibly could.
17 Q. How many different mercury capture
18 approaches did you incorporate into your
19 database during that 2004/2005 time period?
20  A. Approximately two dozen.
21 Q. Do you know how many of those two dozen
22 ended up actually being used in actual power
23 plants when actua regulations went into effect?

1 back active environmental regulations.

2 MR. NEMUNAITIS: We have been going

3 about another hour. | think now is agood time

4 for abreak.

5 MR. TOBIN: Do you want a break

6 now? Or do you want to keep going until lunch

7 or take abreak?

8 THE WITNESS: | think we can keep

9 going to lunch.
10 MR. NEMUNAITIS: | was going to ask
11 about some documents that | probably need to put

12 onto aUSB drive.

13 THE WITNESS: Okay.

14 MR. TOBIN: Okay.

15 THE COURT REPORTER: Off of the
16 record.

17 (Recesstaken.)

18 THE COURT REPORTER: Back on the
19 record.

20 MR. NEMUNAITIS: Arewe onthe

21 record?

22 THE COURT REPORTER: Yes.
23 BY MR. NEMUNAITIS:

24 A. | donot. 24 Q. If we'retalking about a coal-fired
25 Q. Do you think the two-part system of 25 power plant, where does the flue gas start?
Page 78 Page 80

1 adding a bromine additive to coal and using 1 A. I'mgoingto give you two answers. The
2 activated carbon injection is a good option for 2 conventional sort of popular answer is at the
3 mercury capture? 3 furnace exit, which is the boundary between the
4 MR. TOBIN: Objection. Relevance. 4 last heat exchanger inside the furnace and
5 MR. NEMUNAITIS: You can answer. 5 what's called "the economizer." Temperatureis
6 MR. TOBIN: Yeah. Unless| 6 usually around 1,000, 1,050 centigrade at that
7 instruct you not to answer, | am just objecting 7 point.
8 for therecord. 8 In my mind, thereis no
9 THE WITNESS: Okay. Not 9 discontinuity beforethat. So | think of flue

10 necessarily. It depends on the coal type, the 10 gas asthe combustion products. Y ou have a

11 gas-cleaning configuration, all of those things 11 flamethat's converting the solid coal into

12 comeinto play. 12 gases,; and those gases are added into the

13 BY MR. NEMUNAITIS: 13 airstreams.

14 Q. Just soit'sclear on the record, what 14 So | think of everything, all of

15 are"all of those things" that you are referring 15 that gas stream within the furnace, and then

16 to?

17  A. Thecoal quality, the unitsin the

18 gas-cleaning system, the urgency of impending

19 regulations on NOx, sulfur and other pollutants,

20 whether or not the plant is likely to be shut

21 down because of CO2 because of greenhouse gas

22 considerations.

23 Thereisalong list of factors

24 that comeinto play in those decisions. Whether

25 the Trump administration will continue to roll
Page 79

16 downstream of the furnace as a continuous flow.

17 But conventionally, flue gasisthe

18 term applied to gases beyond the furnace exit.

19 Q. Sothe conventiona definition of flue

20 gasisthe gasthat exists after the furnace

21 exit? Right?

22  A. Yes

23 Q. Butyou are saying that you would

24 personally drop adistinction somewhere in the

25 furnace where the heat exchangers end? Isthat
Page 81
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1 correct?

2 A. No. That'swherethe furnace exit is.
3 | am saying that | don't feel any distinction
4 between the gas at the exit and the gas that's
5 coming off of the coa in the flame. That's
6 al, inmy mind, it'sall the same stream.

7 Q. Under what you are describing, gasin
8 the--
9 A. Inthefurnace.
10 Q. --inthe combustion chamber --
11  A. Yeah.
12 Q. --isadl part of the same stream?
13  A. Astheflue gas, conventional flue gas.
14 Q. Okay. Gotit. Understood. Canyou

15 explain what a heat exchanger is?

16 MR. TOBIN: Objection. Form.

17 THE WITNESS: A heat exchanger isa
18 mechanical assembly that moves heat from one

acronym stands for selective catalytic reduction
unit. It'saunit for NOx control. And that

unit contains a catalyst which converts nitric
oxide, NO, in the flue gas into molecular
nitrogen, N2.

So an SCR is unitsthat's used to
reduce the emissions of nitric oxide, which we
continually call "NOx."

Q. How can an SCR impact mercury capture?
A. Itturnsout in addition to
oxidizing -- or | should say to reducing NO into
N2, that same catalysts oxidizes mercury by
converting it from metallic mercury to ionic
mercury.

Nothing has to be done any
differently. It will do both simultaneously.

Q. Earlier, youreferred to awet FGD.
Right? Thereisaso something referred to asa

QUOUWoO~NOOOTA,WNEPE
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19 stream to another stream. 19 dry FGD?

20 BY MR. NEMUNAITIS: 20 A. Yeah. A dry scrubber.

21 Q. Sothat would be for heating water, for 21 Q. Isadry scrubber the same thing asa

22 example? 22 dry FGD?

23  A. For example. 23  A. | am not familiar with theterm "dry

24 Q. Arethere other uses of heat exchangers 24 FGD."

25 at acoal-fired power plant? 25 Q. Okay. Isascrubber the samething as

Page 82 Page 84

1 A. Oneimportant useiscalled the "air 1 adry FGD?
2 preheater," it's a heat exchanger, and it has 2  A. A scrubber isaterm that's applied to
3 thefunction of raising the temperature of the 3 any configuration of removing sulfur dioxide
4 air that's going to be injected into the 4 from the flue gas. It could bewet or dry. You
5 furnace. 5 can have awet scrubber or adry scrubber.
6 Q. Why isthat done? 6 Q. Isadry scrubber apollution control

7  A. It'sall about maximizing thermal

8 efficiency.

9 Q. Aretherepollution control units that
10 are better at capturing oxidized mercury versus
11 metallic mercury?

12 A. Yes. Thereare.

13 Q. Would that include the FGD and SCR?
14 A. No.

15 Q. What are the pollution control units

16 that are better at capturing oxidized mercury as
17 opposed to metallic mercury?
18  A. Theepitomeisthe FGD because the
19 metallic mercury isinsolublein water. It just
20 passesright through the FGD. And theionic
21 mercury, the oxidized mercury isvery solublein
22 water. Soit'samost entirely recovered in the
23 wastewater from the FGD.
24 Q. Canyou explain what an SCRis?
25 A. AnSCR, theletters, an acronym, the

Page 83

~

unit that's better at capturing oxidized mercury
8 versus metallic mercury?
9 A. ltis, but not by as much as awet
10 scrubber.
11 Q. | want to ask you some questions about
12 brominated activated carbon. Okay?
13 Do you know how brominated
14 activated carbon is produced?
15  A. | have seen several descriptions of
16 processes to produce brominated activated
17 carbon.
18 Q. What'syour understanding of how
19 brominated activated carbon is produced?
20 A. Oneway isthat molecular bromine can
21 beintroduced into a barrel that's being mixed
22 with the carbon. So just by rotating the
23 barrel, the solids contact the brominein the
24 gas phase and it absorbs some of it.
25 Q. How long doesit take for bromine to
Page 85
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1 absorb to carbon? 1 activated carbon.
2 MR. TOBIN: Objection. Incomplete. 2 So thisis a question that connects
3 THE WITNESS: Yeah. The answer to 3 with the actual reaction mechanism on the
4 that question, like amost al questions today 4 surface, and | don't want to register an opinion
5 is: It dependson along list of different 5 on that aspect of this process.
6 factors, the size of the carbon, the type of the 6 Y ou arereally asking me about how
7 carbon, where the carbon came from, what's the 7 metallic mercury comes to form a chemical bond
8 contacting configuration? 8 with the carbon surface, and | am not prepared
9 Time connects directly to rate, and 9 to offer an opinion about that.
10 rate depends on lots of different things: 10 Q. Isthat because that's outside of your
11 Temperature, pressure. All of that stuff 11 areaof expertise?
12 matters. 12 A. You could say that.
13 BY MR. NEMUNAITIS: 13 Q. Itistrue, though, that using
14 Q. Does--if apower plantisusing 14 brominated activated carbon can capture metallic
15 brominated activated carbon, will that convert 15 mercury. Right?
16 some of the metallic mercury to oxidized 16 A ltis. Yes.
17 mercury? 17 Q. Andyou are saying you are not sure it
18 A ltcan. 18 would be a correct way to characterize how that
19 Q. Before, when we talked about bromine 19 metallic mercury comes to be connected to the
20 additives and conventional carbon, you said that 20 brominated activated carbon. Right?
21 there were two ways that that can improve 21  A. Right.
22 mercury capture. Isthat right? 22 Q. Canyou explain how metallic -- or
23 A. (Nods) 23 strike that.
24 Q. Does using brominated activated carbon 24 Can conventional activated carbon
25 & so rely on those same two ways? 25 without any -- I'm sorry. Strike that.
Page 86 Page 88
1 A. Wdl, the-- here, again, the 1 Can conventional activated carbon
2 temperature at the carbon injection point is 2 capture metallic mercury?
3 crucia. When | talked about how a bromine 3 A. Youknow, are we talking about a
4 additive in the gas phase oxidizes metallic 4 gas-cleaning system or in general or -- what's
5 mercury to ionic mercury, that chemistry occurs 5 the question?
6 soon after the furnace exit where the 6 Q. Thequestion| amtrying to get to,
7 temperature is several hundred degrees Celsius. 7 athough | may be struggling to ask it the right
8 Typically, B-PAC isinjected after 8 way is: If your answer is about brominated
9 the air preheater where the temperature is only 9 activated carbon being useful for metallic
10 150 degrees. And at that regime, at the low 10 mercury also applied to conventional activated
11 temperature, mercury is not being oxidized. 11 carbon.
12 It's being adsorbed. 12 So I'll try to ask another
13 So it's captured without changing 13 question. Okay?
14 anything in the gas phase. It'sjust removed 14  A. (Nods)
15 from the gas phase. It's not going to go into 15 Q. Can conventional activated carbon be
16 the gas phase as oxidized mercury. 16 injected into a coal-power plant, pollution
17 Q. When mercury is absorbed to carbon, 17 clean-up system so that it can capture metallic
18 does that mercury have to be in an oxidized 18 mercury?
19 form? 19 MR. TOBIN: Objection. Incomplete
20 A. No. 20 hypothetical.
21 Q. Canitbeinametalic form? 21 THE COURT REPORTER: I'm sorry. |
22  A. Wdl, themetallic form isnot able to 22 missed the last part.
23 receive electrons. 23 MR. TOBIN: Sorry. Objection.
24 The reactivity is different, but 24 Incomplete hypothetical.
25 the oxidized mercury will adsorb to the 25 THE WITNESS: It can be, but it
Page 87 Page 89
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1 isn't necessarily going to capture metallic 1 there are a couple of different instance where
2 mercury. 2 sorbents are applied.
3 BY MR. NEMUNAITIS: 3 Q. Were sorbents other than carbon, like
4 Q. Do you have an understanding of the 4 lime or calcium-based sorbents, were those
5 chemistry of how metallic mercury can be 5 studied for mercury capture in that 2000 to 2005
6 captured by conventional activated carbon, or is 6 time period?
7 that outside your area of expertise? 7  A. They were.
8 A. Wadl, | have aphenomenological 8 Q. Doyou know what the results of the
9 understanding about that process. And that 9 research into those other sorbents was?
10 phenomenological understanding led to 10  A. Canyou be more specific with
11 mathematical simulation capability that has been 11 "results'?
12 very accurate in predicting the transformation 12 Q. Canlime or calcium-based sorbents be
13 and removal of mercury along the unitsin a 13 used for mercury capture?
14 gas-cleaning system. 14  A. Inautility gas-cleaning system?
15 But to do that simulation, we did 15 Q. Yes.
16 not need to describe the chemical bond that 16  A. Notreadly.
17 forms between the metallic mercury and the 17 Q. Why isthat?
18 activated carbon surface. 18  A. Their adsorption rate for mercury is
19 Q. Doyou know if metallic mercury adsorbs 19 dower than carbons, and the available residence
20 or has some other chemical reaction with 20 timeistoo short for them to be very effective.
21 conventional activated carbon? 21 Now, there is a notable exception
22 A. Wedo. 22 towhat | just said, but as we're talking about
23 Q. What'syour understanding of that? 23 acomparison between -- let me explain. The
24 A. It must bewhat'scalled a 24 answer to my question is based on some
25 "chemisorption." It must form achemical bond, 25 hypothetical where you take an activated carbon
Page 90 Page 92
1 and we know that because you can't leach the 1 injection system and replace the sorbent with
2 mercury in asimple way off of the activated 2 lime.
3 carbon onceit's been removed from the flue gas. 3 Soif you are looking at that kind
4 It's stable, and the only way it 4 of direct comparison, the limeistoo slow.
5 can be stable is through a chemical bond. 5 Q. Yousadthereisanotable exception
6 Q. Doyou know what the nature of that 6 tothis. What wasthat?
7 chemical bondis? 7  A. It'scaled a"spray dryer absorber."
8 A. No. | dont. 8 It'sanother form of desulfurization. Andin
9 Q. Doestheword "sorbent" just refer to 9 that unit, adurry of limeis sprayed into a
10 types of activated carbon? 10 vessdl, and then contacted with the flue gases.
11 A. No. Itdoesnat. 11 And they can be very effective.
12 Q. What doesthe word "sorbent” refer to 12 Those sprays can be very effective at removing
13 inthefield of mercury capture? 13 mercury.
14  A. Itrefersto the solid material which 14 Q. Whenyou say, "adurry of lime," is
15 formsachemical bond and thereby removes the 15 that like aliquid that has lime?
16 mercury from the flue gas. 16 A. Yes.
17 Q. Aresorbentsused at power plants for 17 Q. Crushed-up limeinit?
18 anything other than mercury capture? 18 A. Yes.
19  A. Yes, they are. 19 Q. You used the phrase "residence time."
20 Q. Canyou give me some examples? 20 What isresidence time asit relates to mercury
21  A. Wdll, oneistheremoval of arsenic. 21 capture?
22 |t turns out lime calcium hydroxide is useful in 22  A. Wdll, for -- these issues, one really
23 removing arsenic from coal-derived flue gases. 23 important residence timeisthe time it takes
24 Selenium can be removed on carbon 24 the flue gas on average to move from the outlet
25 and it also can be removed on calcium sulfate so 25 of the air preheater to theinlet of the
Page 91 Page 93
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1 particle collector because that's where al of 1 testing program -- and | am not sure -- oh, this
2 the chemistry you want to happen has to happen. 2 isMeramac Station. So they valuated both coal
3 Q. I want to ask you a question about the 3 additivesin the same test campaign, and | can
4 Sjostrom reference. | think you have a copy of 4 seethat KNX and SEA2.
5 that, or | can give you acopy. 5 Q. Allright. I'm going to ask about
6  A. | think | have acopy of it, too. Here 6 something else here.
7 itis. Yes, | haveit. 7 MR. TOBIN: Sostrom, by the way,
8 Q. Andareyou looking right now at what's 8 isspelled with an J -- S+j-0-s-t-r-o-m.
9 been marked as "Exhibit 1010"? 9 THE COURT REPORTER: Okay.
10 A.lam. 10 MR. TOBIN: S+j-0-st-r-o-m. Sorry
11 Q. I think earlier today, you had said 11 about that.
12 that sitting here today, this presentation 12 MR. NEMUNAITIS: Here's some
13 describesthe first testing you are aware of 13 documents. There's one | want to ask about now.
14 where someone actually did bromine before the 14 MR. TOBIN: | havethree -- well,
15 boiler and activated carbon after the boiler. 15 let's go off of the record.
16 Isthat right? 16 (Recesstaken.)
17  A. Wdl, | think my answer was somewhat 17 MR. NEMUNAITIS: We can go back on
18 more ambiguous. | said | didn't remember the 18 therecord.
19 first time that | saw test data on upstream 19 BY MR. NEMUNAITIS:
20 injection of abromine additive and 20 Q. Allright. Dr. Niksa, can you open up
21 downstream-activated carbon injection, but 21 thefilethat starts with Exhibit 20347
22 that | was certain that Sjostrom provided that 22  A. | haveit.
23 data. 23 Q. Anddo you at the bottom, it's marked
24 And do you remember | also said 24 "Exhibit 2034"?
25 that | may have seen report that she issued 25  A. | keep getting al of these windows
Page 94 Page 96
1 on these tests before she made the 1 flying up here. | don't know how. All of this
2 presentation? 2 generic stuff about Adobe. How did that happen?
3 Q. Right. Couldyou take alook at Page 3 Okay. Thank you.
4 23? 4 MR. COCHRANE: Yes, sir.
5 A. I'msorry. Page? 5 BY MR. NEMUNAITIS:
6 Q. 23 6 Q. Haveyou seen this document before?
7 A. 23 | haveit. 7  A. Let'ssee. | don't recognizeit from
8 Q. Doyouseewhereit says: KNX, Alstom 8 thefirst pagethat | am looking at.
9 Power and SEA2 EERC? 9 MR. TOBIN: Counsel, do you want to
10 A. Yes | do. 10 lay some foundation asto why thisis
11 Q. And do you understand that the 11 disclosable with Rule 42.53 and why it'sin the
12 inventors, the patents at issue here, they said 12 scope of direct?
13 that when they developed their approach, they 13 BY MR. NEMUNAITIS:
14 referred to the bromine additive as SEA2? 14 Q. Doyou seeat thetop, it says, "U.S.
15 MR. TOBIN: Objection. Form. 15 Department of Energy National Energy Technology
16 THE WITNESS: I'm aware of that. 16 Laboratory"?
17 BY MR. NEMUNAITIS: 17 A. ldo.
18 Q. Isit possiblethat the first timeyou 18 Q. Andisthat the same DOE and metal that
19 learned about this two-part process of using 19 we have been talking about today?
20 bromine on the coa and activated carbon after 20 A ltis
21 the boiler was based on test data that you 21 Q. And do you see at the top of the second
22 received from the inventors work? 22 paragraph, it refers to the Energy and
23 A. Waell, again, | don't remember how | 23 Environmental Research Center, EERC?
24 |earned about this scheme the first time. What 24 A. Am| -- do | seeinthe second
25 you are pointing out is that this particular 25 paragraph?
Page 95 Page 97
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1 Q. Yes
2 A.Yes|do.
3 Q. Andisthat the EERC that we talked
4 about earlier today where the inventors were
5 working at?
6 A ltis
7 Q. And further down, do you seethe
8 paragraph with the title, "Technology Approach"?
9 A. What page are we on?
10 Q. Pagel.
11  A. Pagel. Yes, | do.
12 Q. Andjust take a minute to read through
13 that paragraph if you want.
14  A. Okay.
15 Q. You cantake morethan that if you
16 need.
17  A. Okay. | have read through the
18 paragraph.
19 Q. Do you seethe sentence near the bottom
20 that says, "Early tests showed that activated
21 carbon was somewhat effective at capturing
22 mercury for these coals but was in most cases
23 limited to about 60 percent removal"?
24 A. | seeit.
25 Q. Andisthat consistent with what you

Page 98

1 Q. Youareunfamiliar with the EERC's
2 sorbent enhancement additive technology?

3 MR. TOBIN: Objection. Lacks
4 foundation.
5 THE WITNESS: | am familiar with

6 theway that termisused in my references. If
7 | assume -- maybe | am not willing to assume
8 that it's the same kind of terminology, but why
9 don't you give me an example of those, SEA?

10 BY MR. NEMUNAITIS:

11 Q. Well, what's your understanding of the

12 EERC's SEA technology?

13 MR. TOBIN: Objection. Lacks

14 foundation. Outside of the scope.

15 THE WITNESS: My understanding is

16 that it's some halogen additive.

17 BY MR. NEMUNAITIS:

18 Q. Doyou agreethat the DOE and NETL

19 credited the EERC with developing halogen

20 additive technology asit relates to mercury

21 capture?

22 MR. TOBIN: Objection. Lacks

23 foundation and outside of the scope of direct.

24 THE WITNESS: Wéll, | certainly

25 reinforce the ideathat it lacks foundation
Page 100

1 have been describing in your declaration and in
2 your testimony today?
3 Al ltis
4 Q. Thedocument goeson to say -- I'm
5 sorry. Strikethat.
6 On Page 2, at thetop, it says, "To
7 overcome this limitation, the EERC developed a
8 sorbent enhancement additive, atechnology that
9 significantly improves the reactivity of AC by
10 making it more effective at capturing both
11 elemental and oxidized forms of mercury."

12 Do you seethat?
13  A. ldo.
14 Q. Doyou agree with me that thisisan

15 example of the Department of Energy and NETL
16 crediting the EERC of devel oping absorbent
17 enhancement additive technology?

18 MR. TOBIN: Objection. Lacks
19 foundation.
20 THE WITNESS: You haven't said

21 anything. You haven't said anything to define
22 "sorbent enhancement additives." So | have no
23 way to assess what they are -- what they are
24 doing.
25 BY MR. NEMUNAITIS:
Page 99

1 because you have shown me a paragraph in aflyer
2 that's advertising one of a multitude of

3 projects.

4 This doesn't speak in any way,

5 shape, or form, to innovation or discovery.

6 BY MR. NEMUNAITIS:

7 Q. Doyou know what secondary

8 considerations are and how they are relevant to

9 the obviousness analysis?

10  A. | have beeninstructed about that.
11 Q. What'syour understanding of the
12 relevance of secondary consideration to an

13 obviousness analysis?

14 THE COURT REPORTER: I'm sorry.
15 Secondary consideration to?

16 MR. NEMUNAITIS: An obviousness
17 analysis.

18
19
20
21
22
23
24
25

THE WITNESS: If you don't mind, |
would like to take alook at my discussion of
obviousness analyses and see how the
secondary...

Okay. Herewego. Okay. You're
asking me about secondary considerations of
non-obviousness?

BY MR. NEMUNAITIS:
Page 101
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1 Q. Yes 1 Q. IsTable7 describing how much mercury
2 A. Wadl, these can be some longstanding, 2 was captured during atest at a power plant
3 unmet need in an area. It could be -- it could 3 using power-activated carbon injection?
4 relate to commercial success or alack of 4 A ltis
5 commercial success. 5 Q. AnddoesTable 7 of Starns show that
6 It could be something like how 6 during that test using activated carbon
7 unexpected the results were. 7 injection, they were able to capture 70.7
8 It could be how other entities 8 percent of the elemental mercury?
9 acknowledge and describe the invention asit's 9 A. Itdoes.
10 claimed. 10 Q. Doesit show that they were able to
11 It could be whether anybody bothers 11 capture 74.5 percent of the oxidized mercury?
12 to copy it. 12 A. Itdoes.
13 So those are the sorts of things 13 Q. Isthat consistent with your
14 that | have noted my report. 14 understanding of the ability of activated carbon
15 Q. Isitimportant to consider secondary 15 to capture elemental and oxidized mercury?
16 considerations when drawing a conclusion on the 16  A. Waéll, the ahility of activated carbon,
17 question of obviousness? 17 untreated activated carbon to capture elemental
18 MR. TOBIN: Objection to the form. 18 and oxidized mercury depends on many, many
19 THE WITNESS: It'sapart of an 19 different factors.
20 obviousness analysis of a structure. 20 What you are showing meis, one
21 BY MR. NEMUNAITIS; 21 particular test result. | wouldn't generalize
22 Q. Anddidyou -- was there any evidence 22 anything about anything based on the valuesin
23 of secondary considerations that you considered 23 thistable.
24 when forming your obviousness opinions? 24 Q. So Table 7 shows that the activated
25 A. About what? 25 carbon was alittle bit more effective at
Page 102 Page 104
1 Q. About the patents at issuein these 1 capturing oxidized mercury than elemental
2 IPRs? 2 mercury, but it was not terribly significant.
3 A. Dowe have any secondary 3 Would you agree with that?
4 considerations? | would haveto really go 4  A. | would agree with that. 74.5is not
5 through and take alook at each patent. You 5 that much greater than 70.7.
6 know, take alook at the argumentsin each 6 Q. Isityour understanding that other
7 patent. 7 testing was done at some point that showed a
8 Q. Areyou aware of any evidence of 8 more significant difference between elemental
9 secondary considerations of non-obviousness as 9 versus oxidized mercury capture by untreated
10 it relatesto the patents at issue in these IPRs 10 activated carbon?
11 just sitting here today? 11  A. Thatismy understanding. There are
12 A. | don't recal any right now, whichis 12 other tests that show more. There are probably
13 not to say that there are none. 13 ahandful of other tests that show less. So as
14 Q. | want to ask you about the Starns 14 | said, these numbers bounce around.
15 reference. 15 Q. What are the teststhat you are
16  A. Okay. 16 referring to?
17 Q. Which | think you might have a paper 17  A. Other testsinthe NETL program.
18 copy. 18 Q. Areyou referring to like a particular
19  A. I do, yeah. | do have apaper copy. 19 document that's been an issuein these IPRs, or
20 Q. Andthisisadocument that's been 20 areyou just referring to your general
21 marked "1008." Isthat right? Canyou takea 21 background of being involved in that space?
22 look at Page 16? 22  A. | amjust referring to my general
23 A. | haveit. 23 exposure to data from over 200 different tests,
24 Q. Doyou see Table 7? 24 not al of them directed at this particular
25 A.ldo. 25 issue, but some were.
Page 103 Page 105
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1 Q. Table7 asoshows-- it lookslike 100

2 percent capture of particulate mercury. Isthat

3 right?

4 A. Yeah.

5 Q. What is particulate mercury?

6  A. That'sthe mercury which is adsorbed to
7 the activated carbon.

8 And in this case, you had said 5.7

9 percent at theinlet.

10 So thisis before the carbon is

11 injected. That tells methat 5 percent, 5.7

12 percent, of the mercury released by the coal was
13 captured on unburned carbon.

14 MR. NEMUNAITIS: Do you mind if we
15 take a break to give me a chance to check and
16 look over my notes? | may be getting close to
17 done.

1 Q. Okay. And so could you just explain,
2 what isTable 1 on the Mass EPA?
3 A. Okay. Tablel, thelegendisa
4 selection of approaches demonstrated or under
5 investigation to control mercury. Some of those
6 could reasonably fall into more one category.
7 Q. SoTablelisbhasically alist of the
8 EPA's approaches for mercury capture that were
9 being studied at that time. Isthat right?
10 A. Wdl, let'sdistinguish the federal EPA
11 from the Massachusetts EPA. Thisisthe
12 assessment of the Massachusetts EPA.
13 Q. Doyou know if there are any
14 differences between what the Massachusetts EPA
15 was stating versus the federal EPA?
16 A. Well, no. | am not privy to any kind
17 of comparison between... I'm not aware of any

18 MR. TOBIN: Off of the record. 18 direct comparisons between this table and any
19 THE COURT REPORTER: Off of the 19 other hypothetical table prepared by the federal
20 record. 20 EPA.
21 (Recesstaken.) 21 Q. Table1doesnot list asone of the
22 THE COURT REPORTER: Back onthe |22 approaches being studied adding bromine before
23 record. 23 the boiler and adding activated carbon injection
24 BY MR. NEMUNAITIS: 24 dfter the boiler? Right?
25 Q. | wanted to ask you acouple of 25 A. Table 1 doesnot list that option, but
Page 106 Page 108
1 questions about the Mass EPA reference. 1 certainly this document discusses halogen
2  A. Okay. 2 promotion of activated carbon.
3 Q. It'son Exhibit 1009. 3 Q. Haogen -- what do you mean by "halogen
4  A. | havethat. 4 promotion of activated carbon"?
5 Q. Inparticular, at page 7. 5 A. It means, specifically in context of
6 MR. TOBIN: Counsdl, are you 6 our session, adding bromine to activated carbon
7 talking about the bottom right corner of Page 7, 7 to enhance mercury removal.
8 which is Page 3 of the document? Isthat right? 8 Q. Doyou haveamemory of thefirst time
9 BY MR. NEMUNAITIS: 9 you learned about using brominated activated
10 Q. Page-- could you turn to Page 11 under 10 carboninjection?
11 the Exhibit Number 10097 11 A. No. I wouldn't go that far. What |
12 A. Okay. | haveaTable 1 on Page 11. 12 would say isthat in this time period, we have
13 13 often referred to 2002 to 2006. | heard many,
14 Q. Right. Doyouremember at the 14 many presentations by Sid Nelson talking about
15 beginning of the deposition, | asked you if 15 his commercialization of B-PAC asaviable
16 therewasalist of sort of the best mercury 16 mercury control technology.
17 capture technologies that came out of NETL's 17 Q. Doyouremember if you learned about
18 research? 18 B-PAC before or after you learned about the
19 A. ldo. 19 two-part process of adding bromine before the
20 Q. And| believeyou had referenced a 20 boiler and activated carbon after the boiler?
21 tableinthe Mass EPA document. Isthat 21 A. | learned about B-PAC first.
22 correct? 22 Q. How do you know that?
23  A. ldo. It'sthistable. 23 A. Wdll, what | -- to give you the answer
24 Q. Table1? 24 that | want to give, | would go through all of
25 A. Yeah. 25 the conference proceedings of the conferences

Page 107
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1 that | attended in this period, and | would look 1 THE COURT REPORTER: Off the
2 to see how Vosteen and Nelson, how those 2 record.
3 presentations were arranged in time. 3 (Conversation held off the record.)
4 Because Vosteen disclosed bromine 4 THE COURT REPORTER: Back on the
5 additives with activated carbon and Nelson 5 record.
6 disclosed B-PAC, and then these presentations, 6 EXAMINATION
7 they talked about different implementations of 7 BY MR. TOBIN:
8 their technologies. 8 Q. Hi, Doctor. SothisisDavid Tobin. |
9 Q. Youaresaying Vosteen put out a paper 9 want to follow up on the discussion of flue gas.
10 or gave a presentation where he said to use 10 Can a combustion chamber have
11 bromine additives with activated carbon 11 multiple combustion zones such as primary or
12 injection? 12 re-burn?
13  A. | amsaying that Vosteen's patent, what 13 A. Yes,itcan.
14 we referred to as the '586 patent, teaches the 14 Q. Canyou explain that?
15 combination of a bromine additive with activated 15 A, Wdl, if wethink of the height of the
16 carbon. 16 combustor from bottom to top, then we use the
17 Q. I amgoing to bereal specific here. 17 term "elevation” to describe some location up.
18 You are saying that the Vosteen patent discloses 18 And if you start from the very
19 the use of bromine additives before the boiler 19 bottom, thereis an ash recovery zone. It's
20 and activated carbon injection after the boiler? 20 where the combustor necks down into aduct.
21  A. | didn't say, "activated carbon 21 That's -- there is no combustion happening here
22 injection." | said, "activated carbon." 22 hecause immediately above that zone, you have
23 Q. When you talked about V osteen attended 23 what's called the "burner belt.”
24 the conferences, do you have amemory of Vosteen |24 Q. I'm sorry. Burner what?
25 saying to use bromine additives with activated 25  A. Burner belt.
Page 110 Page 112
1 carbon injection? 1 Q. Okay. Continue, please.
2 A. No. | mean, thiswas 20-something 2 A. And That's where the coal and primary
3 yearsago. And that'swhat -- that'swhat | 3 air and secondary air are mixed into these
4 certainly don't remember. | don't remember if | 4 flames.
5 first -- if | heard Vosteen before | heard 5 So that's where the combustion

6 Nelson.
7 Y ou know, coincidentally, their
8 patents were issued on the same day, just by a
9 striking coincidence. So | certainly don't
10 recall who happened to make a presentation to my
11 earsfirst, but it was certainly around the same
12 time.
13 And | had many conversations with
14 both Vosteen and Nelson, and | don't remember
15 any of the specifics about those conversations.
16 Q. When -- how did you first learn about
17 bromine or Vosteen's work? Was that through
18 presentations or reviewing the patents?
19  A. Itwasdefinitely not reviewing the
20 patents. It was definitely through conference
21 presentations.

22 MR. NEMUNAITIS: | will passthe
23 witness.
24 MR. TOBIN: Give me afew minutes

25 to check my notes. Let's go off of the record.
Page 111

6

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

starts, and that's where typically anywhere from
athird to two-thirds of the coal is converted
into gases.

Those gases then mix with vitiated
air because the oxygen came fromthe air. So it
was consumed in the combustion.

And mixed with that vitiated air,
it makes this stream which flows up into further
up towards the top of the combustor.

Now, if oneis applying selective
non-catalytic reduction technology for NOx
control, in that case, they would inject
additional coal alittle above the mid-way point
in the elevation and make new flames that can
reduce the NO produced in the first primary zone
to N2.

So you can have flue gasin the
burner belt, what | call "flue gasin the burner
belt,” some people call it "combustion gases.”

Y ou can have additional combustion
Page 113
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1 gases generated further upstream. 1 CHANGES AND SIGNATURE
2 Q. Soisitfair to say that flue gas 2 TO THE ORAL DEPOSITION OF
3 existsin multiple locations within the 3 STEPHEN NIKSA, PhD
4 combustion chamber, itself? 4 November 20, 2025
5 A. | seeitthat way, yeah. But 5 Page Line Change Reason
6 conventionally, in terms of, you know, a strict 6
7 definition, alot of people say you don't use 7
8 flue gas until you are at the furnace exit. 8
9 Q. Youwould say that fluegasisinthe 9
10 combustion chamber? 10
11  A. Yeah. Becausel don't see any 11
12 difference between -- there is nothing happening 12
13 to the flue gas that traverses that boundary. 13
14 Q. Okay. 14
15 A, Itdidn't change. 15
16 MR. TOBIN: [I'll passthe witness. 16
17 RE-EXAMINATION 17
18 BY MR. NEMUNAITIS: 18
19 Q. Just briefly, isthere something called 19
20 a"flue" at a power plant? 20
21 A. No. It's, you know, this goes back to 21
22 thedays. Thereissomething called a 2
23 "stoker-fired combustor,” which literally isa 23
24 chain, a grate that moves. You pilethese big 24
25 lumps of coal on it, and then air comesin from 25
Page 114 Page 116
1 the bottom and burns up the coal . 1 I, STEPHEN NIKSA, PhD, have read the foregoing
2 That combustor has aflue. There 2 deposition and hereby affix my signature that sameis
3 isapipethat collects all of the gases from 3 true and correct, except as noted above.
4 that. 4
5 Now, we don't burn hardly any coal 5 (Signature of witness)
6 anymore in stoker-fired combustors, but that's 6 STATEOF
7 where the terminology comes from. Even though 7 COUNTY OF
8 now we have gas-cleaning systems, people still 8  Beforeme, , on this day
9 apply the terminology of "flue" to the gases as 9 personally appeared STEPHEN NIKSA, PhD, known to me
10 they move aong the gas-cleaning system. 10 (proved to me under oath or through
11 MR. NEMUNAITIS: Nothing further. 11 ) (description of identity card
12 MR. TOBIN: Okay. Let'sendit. 12 or other document) to be the person whose nameis
13 And we will reserve theright to review and 13 subscribed to the foregoing instrument and
14 sign. 14 acknowledged to me that he executed the same for the
15 THE COURT REPORTER: Thank you. 15 purposes and consideration therein expressed.
16 Off of the record. 16 (Seal) Given under my hand and seal of office
17 (Deposition concluded at 1:33 p.m.) 17 this day of , 2025.
18 18
19 19
20 20
21 21
22 22 Notary Publicin and for
23 23 the State of
24 24
25 25
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UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE PATENT TRIAL AND APPEAL BOARD
BERKSHIRE HATHAWAY ENERGY COMPANY

Petitioners
V.

BIRCHTECH CORP.

Patent Owner
IPR2025-00274 (Patent No. 10,343,114 B2)
IPR2025-00278 (Patent No. 10,343,114 B2)
IPR2025-00280 (Patent No. 10,596,517 B2)
11 1PR2025-00281 (Patent No. 10,596,517 B2)

QOWoO~NOULAWNE

=

13 DEPOSITION OF STEPHEN NIKSA, PhD
November 20, 2025

I, Suzanne Kelly, RDR, CRR, in and for the State
15 of Texas hereby certify to the following:
16 That the witness, STEPHEN NIKSA, PhD, was duly
sworn by the officer and that the transcript of the
17 oral deposition isatrue record of the testimony
given by the witness;
18
That the deposition transcript was submitted on
19 the day of , 2025, to the witness for
examination, signature and return to Suzanne Kelly by
20 the day of , 2025;
21 That the amount of time used by each party at the
depositionis as follows:
22

Mr. Nemunaitis. 3 hours and one minute used;
23 Mr. Tobin: Three minutes used,;
24
25
Page 118

1 That pursuant to the information given to the
deposition officer at the time said testimony was
taken, the following includes counse! for all parties
of record

N

FOR THE PETITIONER:

David Tobin, Esq.

5 McDERMOTT WILL & SCHULTE, L.L.P.
2801 N. Harwood Street

6 Suite 2600

Dallas, Texas 75201

214.210.2793

dtobin@mwe.com

~

FOR THE PATENT OWNER:

Justin Nemunaitis, Esq.

Richard Cochrane, Esg.

11 CALDWELL CASSADY & CURRY
2121 N. Pear| Street

12 Suite 1200
Dallas, Texas 75201

13 214.888.4848
jnemunaitis@cal dwellcc.com

14 rcochrane@caldwellcc.com

15 | further certify that | am neither counsel for,
related to, nor employed by any of the parties or

16 attorneysin the action in which this proceeding was
taken, and further that | am not financially or

17 otherwise interested in the outcome of the action.

18 In witness whereof, | have this date subscribed my

name on this 12th day of December, 2025.

e

21 L A
Certification No. 1260
22 Expiration Date: 11-30-25
VERITEXT LEGAL SOLUTIONS
23 Firm Registration No. 571
300 Throckmorton Street
24 Suite 1600
Fort Worth, Texas 76102
25 817.336.3042 1.800.336.4000

o © ™
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access

controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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