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1 THE DEPOSI TION OF JOHN W CARSQN, PhD,
2 taken pursuant to Notice of Taking Deposition, taken
3 before Christine K Herman, RPR, CRR a Notary Public
4 in and for the County of Anoka, State of M nnesota,
5 taken on the 9th day of August, 2016, at Capella Tower,
6 225 South Sixth Street, Suite 4200, M nneapolis,
7  Mnnesota, commencing at approximately 9:00 a.m
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1 PROCEEDI NGS
2  \Wereupon,
3 JOHN W CARSON, PhD
4 a wtness in the above-entitled nmatter,
5 after having been first duly sworn,
6 deposes and says as follows:
7 EXAM NATI ON
8 BY MR ROSE:
9 Q Good norning, Dr. Carson
10 A Good norning, M. Rose.
11 Q You understand you're here in connection
12 with several inter parties review matters before the
13 Patent Trial and Appeal Board?
14 A | do.
15 Q And just for the record, those matters are
16 | PR 2016- 00256, '259, '260, '263 and '264. |Is that
17 all of those? And '262.
18 Dr. Carson, you've had your deposition
19 taken before, correct?
20 A | have.
21 Q Approxi mately how many tinmes?
22 A Probably 50 or nore.
23 Q Ckay. So you understand the role of
24  asking questions and -- I'Il ask the questions and
25 you give the answers?
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1 A Yes.
2 Q Ckay. And if | ever ask a question that
3 you don't understand or you didn't hear conpletely,
4 please let ne know. |'Il do ny best to rephrase it.
5 If you don't say that you don't understand the
6 question or ask nme to rephrase it, we'll understand
7 that you understood the question. Fair enough?
8 A Yes.
9 Q | f during the day you need any breaks,
10 just let ne know W'Ill do our best to acconmpdate
11  you. |If there's a question pending, however, |'lI
12 need you to answer that question and naybe a
13 followup before taking a break, but if you do need
14 a break just let nme know, okay?
15 A Yes.
16 Q |'d like to turn first to Exhibit 1035.
17 (Previously Marked Deposition Exhibit
18  Number 1035 introduced to the witness.)
19 Q (BY MR ROSE) Do you recognize
20 Exhibit 1035 as your curriculumyvitae?
21 A This -- Yes. This is nmy CV as of
22  June 2015.
23 Q Then ny next question, whichis, is this
24  your nost recent CV?
25 A It is ny nost recent CV; that is, the
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 first page, which is here |isted as page nunber 3.
2 \What follows are a list of ny publications, and the
3 last publication is dated Septenber/Cctober 2015.
4 There's two or three papers that |'ve published
5 since that time that are not |isted here.
6 Q Ckay. Do you have a nore recent version
7 of your CV that you could provide?
8 A | do.
9 Q Ckay.
10 MR ROSE: |'d ask that that be provided.
11 Q (BY MR ROSE) Do you recall what the nore
12 recent publications were?
13 A Not off the top of ny head, no.
14 Q And all of your undergraduate and
15 postgraduate degrees, | see fromyour CV, dealt wth
16  nmechani cal engineering; is that correct?
17 A Yes.
18 Q Did they deal with any particul ar
19 specialty within the field of nechani cal
20  engi neering?
21 A Yes.
22 Q What particular fields?
23 A My graduate degrees in master of science
24 and PhD fromMT both dealt with the field of
25 elastic-plastic fracture of netals.
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 Q Coul d you describe briefly what that is?
2 A Wien a netal, steel or whatever, alum num
3 is deformed, if the anount of deformation or stress
4 that is applied to the netal is rather Iow, then the
5 response is called elastic. Basically the netal
6 returns to its original condition when that stress
7 isrelieved. |If a greater anmount of stress is
8 applied to the material, you exceed what's called
9 the elastic limt, and the material deforms in such
10 a way that it does not return to its original
11 condition when that |oad or stress is renoved, and
12 that's called plastic deformation. So in ny
13 master's and PhD work, | investigated the conditions
14 of failure of netals in this regine, where the
15 material starts out with an elastic response and
16 later goes to a plastic response.
17 Q Were any of those studies -- Strike that.
18 Did any of those studies involve the flow
19 of granular solids?
20 A Those specific studies did not, no.
21 Q Ckay. And | see that starting in 1970 you
22  began work with Jeni ke & Johanson. Did | pronounce
23 that correctly?
24 A You did pronounce it correctly, and | did
25 start full time in 1970, but | actually worked for
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 the conpany in the sumer of 1967.

2 Q What did you do there in the sunmmer of

3 19677

4 A | performed research on the settlenent of

5 powders.

6 Q And were you -- Was that after you had

7 received your undergraduate degree?

8 A Yes.

9 Q And then you went back to work in 1970.

10 In what role were you there in 19707?

11 A At the tine we were a very snall conpany.
12 We're still snmall, but not as snall as we were then.
13 And | don't recall exactly what ny title was. It

14  was probably project engineer or sonething of that
15 sort.

16 Q Coul d you describe generally the type of
17 work you did as a project engineer beginning in

18  19707?

19 A The work that | perforned at that tine

20 consisted of reviewmng test results from our

21 laboratory, interacting with clients, either in a
22 site visit or by phone or mail -- that was before
23 the days of e-mail -- and anal yzing probl ens that

24 clients were having or design conditions that they
25 would like to establish, and then taking that test
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 9


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 10

1 data and their design requirenents and com ng up

2 WwWth areport wth sketches, show ng the reasons why

3 they were having problenms or how to avoid problens

4 and recommendati ons thereto.

5 Q You said testing results from your

6 laboratory. Wat kind of a lab did you have? Was

7 it a unit operations type of |ab?

8 A No.

9 Q Coul d you describe the lab facility?

10 A The lab facility that we had then was --
11  or consisted of what is called a Jeni ke shear

12 tester. | think at the tinme we perhaps had only one
13 such device. But this is a device to nmeasure the

14  flow properties of bulk solids. W had associated
15 equi pnment called a consolidating bench, a heated

16 chanber, conpressibility tester, a perneability

17 tester, and then other typical |ab equi pment, such
18 as ovens and bal ances and things of that sort.

19 Q You said you tested the flow properties of
20 bulk solids. Could you give ne a definition of what
21  you nean by bul k solids?

22 A The termbul k solids is generally

23 recogni zed to enconpass particles of virtually any
24  size or shape, from subm cron to m ning

25 applications, where particles could be the size of
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 this table. And those particles are handled in bulk
2 form that is, that the material is put into a
3 container of some size and shape, and then one
4 attenpts to renove the particles fromthat
5 container, as opposed to the other type of so-called
6 material handling, which is unit handling, where
7 wWth regard to particles, you mght put those
8 particles in a container, and then you'd be worried
9 about howto -- or concerned wth how to nove that
10 container fromone point to another. Here the issue
11 is filling and di schargi ng the contai ner.
12 Q And is there a difference between -- well,
13 is there a distinction between bulk solids and bul k
14  granul ar solids?
15 MR WERNER  Objection to form
16 A There is no neani ngful distinction. The
17 terns are used interchangeably.
18 Q (BY MR ROSE) GCkay. On your CV you say
19 that you specialize in the storage and flow of bul k
20 granular solids. So that's the sane field as you
21 described earlier wth particles fromsubmcron to
22 the size of this table?
23 A Yes.
24 Q What i s the business of Jeni ke & Johanson?
25 A Jeni ke & Johanson is a consulting
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 engineering firmthat specializes in the storage,
2 flow and processing of bulk solids.
3 Q So Jeni ke & Johanson, does it manufacture
4 any products?
5 A W do not have a product line per se. W
6 do sell -- W have in the past sold Jeni ke shear
7 testers. W have discontinued that for the last 10
8 years or so. W do sell a -- W have an excl usive
9 arrangenent with Dr. Dietmar Schulze in Germany to
10 sell the Schul ze ring shear tester worldw de, with
11 the exception of Europe, which he controls.
12 For clients that have a need for
13 custom zed equi pnent, whether it be screw feeders,
14  pneumatic conveying systens, bins, silos, processing
15 vessels, we have capabilities to engi neer such
16 equi pnent, to design and engi neer such equi pnent,
17 and then either to construct that equipnent in
18 house, or nore likely, and nore often, to work with
19 an outside vendor to have that equi pnent
20 constructed.
21 Q And ot her than those instances where
22  Jeni ke & Johanson provides design and engi neering
23  services, and perhaps construction of equipnment, the
24  business of Jeni ke & Johanson is consulting,
25 correct?
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 A Yes. | would say in general that
2 statement is correct. Consulting both in terns of
3 solving problens with existing equi pment or
4  designing new equi pnent to avoid problens.
5 Q How big of an entity is Jeni ke & Johanson?
6 For exanple, how many enpl oyees?
7 A To answer your question | need to describe
8 the structure of Jeni ke & Johanson.
9 Q Absol utely.
10 A There is an unbrella organization called
11  Jeni ke & Johanson G obal, Inc. It's a Massachusetts
12 corporation. |It's basically a shell that then
13 controls the various subsidiaries. Qur U S
14  subsidiary is Jeni ke & Johanson, Incorporated, again
15 a Massachusetts corporation. Qur Canadi an
16 subsidiary is Jenike & Johanson, Limted, |ocated in
17 Toronto. W have a subsidiary in Chile, which is
18 Jeni ke & Johanson Chile Limtada. |'mnot sure of
19 that last 'cause there are actually two entities in
20 Chile, so Chile Limtada may be -- it's either that
21  or Jenike & Johanson Chile, S.A  |I'mnot sure
22 exactly the corporate structure there.
23 W have another entity in Brazil going by
24  the nanme of Jeni ke & Johanson. And we have an
25 entity in Australia, Jeni ke & Johanson Australi a.
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1  Conbined, these various subsidiary conpani es have a
2 total of close to 100 enpl oyees.
3 Q And how many enpl oyees of the U S entity?
4 A The U. S. entity is the |argest nunber of
5 enployees. | would estimate around 60 enpl oyees
6 US.
7 Q And as the president -- Wll, strike that.
8 Wien did you assune the role of president?
9 A January 1985.
10 Q |s that president of the U S entity or
11 the entire entity?
12 A |'m president of the U S entity, and |
13 Dbelieve ny role is secretary of the global entity.
14  Secretary and maybe treasurer. |'mnot sure.
15 Q What do you do in your role as secretary
16  or treasurer of the global entity?
17 A | am a menber of the board of directors of
18 Jeni ke & Johanson G obal, as well as Jeni ke &
19 Johanson, Inc. In ny role as secretary and
20 treasurer of Jeni ke & Johanson G obal, | primarily
21 take notes at board neetings and, obviously, sign
22 any legal docunents that require a signature of the
23  secretary.
24 Q And do you have regular interaction with
25 the entities outside the U S. as your role as either
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 a board nenber, secretary or treasurer?

2 A | do.

3 Q What are the interactions you have with

4 those other entities outside the U S.?

5 A There are nultiple interactions. W

6 have -- In the case of our operation in Canada and

7 in Chile, we have an individual who is on the board

8 of directors of Jeni ke & Johanson G obal, so | have

9 aclose interaction with that individual or those

10 individuals. Beyond that, | have interaction with
11 engineers at these other entities as needed, to

12 either assist themor to request their assistance on
13 projects that they are involved wth.

14 Q Does that include interaction with

15 engineers at Jeni ke & Johanson Brazil?

16 A Yes.

17 Q How often do you interact with those

18 engineers?

19 A | just had one of those engineers in our
20 office for the last three weeks. | was out of the
21 office for two of those three weeks, but | talked

22 wth her while she was there. But perhaps once

23 every couple of nonths, or nmaybe even nonthly, I'l
24  have an e-mail|l exchange or a phone call with the

25 head of our office in Brazil.
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 Q Has the Jeni ke & Johanson -- Strike that.
2 Are you famliar with an entity known as
3 Dynamc Air Limtada?
4 A |'ve heard of that entity, yes.
5 Q Has the Jeni ke & Johanson entity in Brazi
6 had any interaction or done any business wth
7 Dynamc Air Limtada?
8 A Not that | can recall.
9 Q Has Jeni ke & Johanson conducted any
10  business other than your involvenent in this matter
11 with Dynamc Ar, Incorporated?
12 A | cannot recall any interaction with them
13 Q You're not famliar with any consulting
14  services that Jeni ke & Johanson provided for either
15 Dynamic Air, Incorporated, or Dynamc Air Limtada?
16 A No.
17 Q | see that in your --
18 (Previously Marked Deposition Exhibit
19  Number 1044 introduced to the wi tness.)
20 Q (BY MR ROSE) |'m handing you what's been
21  marked previously as Exhibit 1044. Do you recognize
22 this as one of your declarations in the matters for
23 which we are here?
24 A | do.
25 Q And | want to direct you to, starting on
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 page 4, where you list matters in which you've
2 testifiedin the last four years. Are you there?
3 A Yes.
4 Q And in each of those matters did you
5 provide deposition testinony?
6 A No.
7 Q You know, | worded ny question poorly.
8 Wiy don't we wal k through each of themat a tineg,
9 and you can tell me -- O strike that.
10 Is it your testinony that you gave
11 deposition testinony in none of those matters?
12 A No.
13 Q Okay. That's what | wanted to clarify.
14 So for the first one, Uysse Daigle, plaintiff, did
15 you give deposition testinony in that case?
16 A Yes.
17 Q Did you give trial testinony?
18 A No.
19 Q And Fal con Concentrators, Inc., did you
20 give deposition testinony in that one?
21 A Yes.
22 Q And did you give trial testinony?
23 A No.
24 Q In Alfred Palma, LLC, did you give
25 deposition testinony?
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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deposition testinony in that one?

deposition testinony?

deposition testinony?

deposition testinony?

1 A
2 Q
3 A
4 Q
5
6 A
7 Q
8 A
9 Q

10 A

11 Q

12

13 A

14 Q

15 A

16 Q

17

18 A

19 Q

20 A

21 Q

22

23 A

24 Q

25 A

| believe | did, yes.
And did you give trial testinony?
| may have. | don't recall

Thar al dson Et hanol Plant, did you give

No.

Did you give trial testinony?

Yes. It was an arbitration.

You testified at the hearing, though?
| did.

In Illinois R ver Energy, did you give

Yes.
Did you give trial or hearing testinony?
No. There was no trial.

In ALSTOM Power Systens, did you give

No.
Did you give trial or hearing testinony?
Yes.

In Geen Plains Bluffton, did you give

Yes.
And trial testinony?
No.
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1 Q In Secretary of Labor, in that matter did

2 you give deposition testinony?

3 A Yes.

4 Q And did you give trial or hearing

5 testinony?

6 A No.

7 Q And PhosAgro Asia, in that matter did you

8 give deposition testinony?

9 A No.

10 Q Did you give trial or hearing testinony?
11 A | did.

12 Q And in the last one, Marie Jose Pierre,

13 did you give deposition or trial testinony?

14 A Yes.

15 Q You gave a deposition?

16 A Deposi tion, yes.

17 Q And trial?

18 A No.

19 Q Did any of these matters that we've just
20 wal ked through invol ve patents?

21 A Yes.

22 Q Whi ch ones were patent cases?

23 A The second one, Fal con Concentrators, Inc.
24 Q Any ot hers?

25 A No.
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1 Q And that was in the Canadi an court; is

2 that right?

3 A Yes.

4 Q Do you know what the outcone of that

5 matter was?

6 A | know the matter was settled before going

7 totrial, but I don't recall any details beyond

8 that.

9 Q Do you recall whether you gave testinony
10 on the side of the patent owner or the nonpatent

11  owner?

12 A The patent owner.

13 Q Ckay. And what was the -- we're not

14 getting into anything that m ght be confidential --
15 the general subject matter of your opinions?

16 A The issue had to do with a device for

17  processing of what are called tailings or refuse

18 material in the mnerals application, and the issue
19 had to do as to whether or not there was -- whether
20 or not the configuration of a key conponent of this
21 device constituted a mass fl ow condition.

22 Q And you gave opinions on the side of the
23 patent owner; is that right?

24 A That's correct.

25 Q Ckay. Did the issue have to do with
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082
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1 whether the accused product infringed the patent?
2 A Yes.
3 Q And what conclusion did you reach as to
4  whether the accused product infringed?
5 A As | recall, ny conclusion was that there
6 was infringenent, that the patent was valid and that
7 there was an infringenent.
8 Q So you al so gave opinions regarding the
9 wvalidity of the patent?
10 A As | recall, | did, yes.
11 Q You said that the -- one of the issues was
12 whether or not the configuration of a key conponent
13 of the device constituted a mass fl ow conditi on.
14  What did you nean by that, a mass flow condition?
15 A Mass flowis a termthat was originated by
16 Dr. Andrew Jenike in the early '60s -- late '50s,
17 early 1960s, and it's generally recogni zed
18 throughout the world as a condition where, when
19 material is put into a storage vessel of any size or
20 shape, if upon initiating discharge fromthat
21  storage contai ner or storage vessel all of the
22 material is in notion whenever anything is
23 wthdrawn, that is considered to be nass flow
24  Basically no stagnant regions of material on
25 discharge.
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1 Q And in that case did you find that there

2 was a mass flow condition?

3 A Yes.

4 Q How di d you determ ne that?

5 A By considering the properties of the

6 material that was being handl ed and by the

7 configuration of the vessel itself.

8 Q Did you do any actual testing, or you just

9 determned the properties of the material and the

10 configuration of the vessel ?

11 A | did no testing.

12 Q So there's sone mat hematical fornula based
13 on the properties of the material and the

14  configuration of the vessel that enable you to

15 determ ne nass flow?

16 A Yes.

17 Q Can you describe what that fornula is?

18 A This is all -- It's difficult to describe
19 in a few words, but basically I would reference

20 Bulletin 123 fromthe University of U ah experinent
21 station, authored by Andrew Jenike in the early '60s
22 as, if youwll, the Bible of the industry that

23 describes the conditions under which mass flow can
24  devel op.

25 Q W may have touched on this before. If |
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1 did, | apologize. But can you give nme what
2 definition you have for the termgranul ar solids?
3 How woul d you define that ternf
4 A As | testified earlier, M. Rose, the term
5 bulk solids, bulk granular solids, bulk material,
6 are, innmy mnd, all interchangeable terns, but
7 basically consisting of particles of virtually any
8 size or shape that is handled in bulk form
9 Q And what does the use of the word granul ar
10 indicate?
11 A It really doesn't add any nore. It's a
12 termthat's often used, but | think it sonetines
13 gives the inpression that the particles are of sone
14 size that are smaller than subm cron and | arger than
15 the size of this table. But, again, to nme, it's not
16 a well-defined term and, in fact, it may actually
17 create a m sunderstandi ng of what we nean by bul k
18 solids. But, again, | don't differentiate between a
19 bulk solid and a bul k granular solid, and | believe
20 that's true of nost people in this field.
21 Q And the sanme thing wth the term granul ar
22 solids?
23 A Yes.
24 Q Ckay. So when you say -- just trying to
25 help me understand here -- it could be the size of
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1 this table, this table is some 20 feet long. |If

2 we're noving a series of these tables down a

3 conveyer belt, is that the conveyance of bul k

4  granular solids?

5 A Yes.

6 Q Okay. And that would be captured by, in

7 your CV, Exhibit 1035, where you say that you

8 specialize in the storage and flow of bul k granul ar

9 solids?

10 A Yes.

11 Q Now, the testinony you gave in the Fal con
12 Concentrators, Inc. case, | see it was in Canadian
13 court, but that also had to do wth a Canadi an

14  patent; is that right?

15 A Yes.

16 Q Ckay. Have you had any experience, any
17 testinony experience regarding U S. patents?

18 A Yes.

19 Q Ckay. Wen was that?

20 A | had one this year, and | had two other
21 matters that date back to probably the md 1970s,
22 | ate 1970s.

23 Q What was the one that you had this year?
24 A | don't recall the actual caption, but it
25 was sonewhere along the |lines of SNF Fl opan,
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1 F-L-O P-A-N, vs. BASF Corporation.
2 Q Do you know where that case was pending?
3 A It was an IPR case. | was working with an
4 attorney in Houston, so ny deposition was taken in
5 Houston. \When you say where it was, there or
6 \Washington, D.C., | don't know.
7 Q But it was an | PR?
8 A It was an | PR correct.
9 Q And for which of those two entities did
10  you provide opinions?
11 A BASF
12 Q Was BASF t he patent owner?
13 A Yes.
14 Q And your opinions had to do with the
15 validity of the patent?
16 A That's correct.
17 Q | assunme one patent, or nore patents?
18 A As | recall, there was just a single
19 pat ent .
20 Q Woul d you tell nme how | ong ago that
21  deposition was?
22 A Two or three nonths ago.
23 Q Does that matter remain pending?
24 A No. In fact, | just received an e-nai
25 last night with a final decision by the IPR that was
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1 in favor of ny client.
2 Q So the patent was upheld as valid?
3 A |t was.
4 Q Do you have any patents of your own?
5 A Yes.
6 Q Can you estinmate roughly how many?
7 A One.
8 MR. WERNER  Rough esti mate.
9 Q (BY MR ROSE) And how Iong ago did you
10 get that patent?
11 A Roughly 20 years ago.
12 Q Can you tell nme generally what the subject
13 matter was?
14 A Fl ui di zation segregation tester.
15 Q Was that patent ever involved in
16 litigation?
17 A No.
18 Q And you got that patent while you were at
19 Jeni ke & Johanson?
20 A Yes.
21 Q Was the validity of that patent ever
22  chal |l enged?
23 A No.
24 Q So just so I'munderstanding clearly --
25 think I am-- other than the BASF case and the
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1 Falcon Concentrators case, you haven't opined in
2 patent litigation, correct?
3 A That's not what | said.
4 Q Ckay. Maybe |I'm m sunderstanding. Are
5 there any other patent cases where you' ve given
6 opinion testinony other than the BASF and the Fal con
7  Concentrators?
8 A Yes. |'ve already testified that | had
9 two matters back in the '70s.
10 Q Ckay. That's right. | apologize. Oher
11 than those, are there any nore?
12 A No.
13 Q Roughl y what percentage of your work at
14  Jeni ke & Johanson involves giving opinions in
15 litigation?
16 MR VERNER  (bjection to form
17 A At the present tine, for me personally,
18 it's nore than 50 percent. That's an average. It
19 varies, obviously, fromnonth to nonth, but | would
20 say, over the course of a year, it's sonmewhere in
21  excess of 50 percent.
22 Q (BY MR ROSE) Have you ever been engaged
23 by the Carlson Caspers firn®
24 A No. Not prior to this case, obviously.
25 Q Yes. Thank you for clarifying. Have you
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1 ever been engaged or performed work for Dynamc Ar,

2 | ncor por at ed?

3 A You al ready asked ne that question, and ny

4 answer is | don't recall having done so, either

5 personally or by the corporation.

6 Q Have you had any prior dealings or been

7 engaged by Macawber Engi neering, |ncorporated?

8 A How do you define dealings?

9 Q Vll, in your work at Jeni ke & Johanson do
10 you have any interaction with Macawber Engi neering?
11 A | have in the past.

12 Q Coul d you describe what interactions

13 you've had with Macawber Engi neering?

14 A Vell, for ne personally, |'ve known Brian
15 Snowdon, who is one of the principals -- in fact,

16 he's the author of these patents. |'ve known Brian
17  for probably 30 plus years. Mybe 40 years. |

18 recall working with himon a project in Spain. In
19 fact, it's nmentioned in the Macawber Coal -Fired

20 Ships exhibit. A project where he and his firmwere
21 I nvol ved in the pneumatic conveying portion of that
22 project, and I was involved in the equi pnent

23 upstream of the pneumatic conveying, so | interacted
24 with Brian, and that goes back sone years. |'m not
25 sure who else. But certainly | recall working with
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1 Brian on that. Beyond that and meeting Brian and
2 others at trade shows and conferences, | don't have
3 any specific recollection.
4 Q Have you done any work for Macawber
5 Engineering in your role at Jeni ke & Johanson?
6 A | don't recall any, no.
7 Q You had mentioned a project that you had
8 worked on with Brian Snowdon. He was involved in
9 the pneumatic conveying portion of the project, and
10 you were involved in the equi prent upstream Coul d
11  you describe what you neant by that?
12 A As described in the Macawber Coal Ship
13 exhibit, this project involved designing a ship that
14  would not only transport coal but would al so take
15 sonme of that coal and put it into a conbustor and be
16 the source of steamfor powering the ship. So what
17 we were looking at is the design of the bunkers, the
18 hoppers, the feeding devices, to reliably discharge
19 the coal into the downstream equi pnent, which in
20 this case was a Macawber Denseveyor
21 Q So the work regardi ng the Macawber
22  Denseveyor, is that the work that Brian Snowdon was
23  doi ng?
24 A Yes.
25 Q Ckay. And then you were working on the --
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1 was it the work involving the bunkers, the hoppers

2 and the feeding devices?

3 A That's correct.

4 Q Ckay. How long ago was that project?

5 A The early '80s. Maybe even the |ate

6 1970s. It was quite a while ago.

7 Q At that time did Brian Snowdon have nore

8 experience with the pneumatic conveying than you

9 did?

10 A | woul d say yes.

11 Q So that's why he was working on the

12  Macawber Denseveyor portion of the project?

13 MR WERNER (bjection to form Calls for
14  specul ation.

15 A No. | wouldn't say that at all.

16 Q (BY MR ROSE) Do you know why he was

17 working on that portion of the project and you were
18 not ?

19 A Macawber was -- and subsequent conpani es
20 that have taken over Macawber -- a supplier of

21  pneumatic conveying equi pnent, so it was appropriate
22 that the client nake a decision as to who that

23  supplier would be and then work with themfor

24 their -- for the supply of that particular

25 equipnent. M role was the upstream equi pnent,
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1 where it was nore of a design of the vessel issue,
2 and, therefore, using ny expertise and that of ny
3 firmto design the upstream equi pnment so that the
4 material would reliably feed into this conmercia
5 equipnent that Macawber was suppl ying.
6 Q Turni ng back to your declaration,
7  Exhibit 1044, on page 4, the heading Roman II1l is
8 Conpensation and Prior Testinony. And under that
9 you list the testinony of the cases we've already
10 discussed. Do you identify in there how nuch you
11  were being conpensated for your testinony in this
12  case?
13 A No. This was a typo. | should have
14  renoved that.
15 Q How much are you bei ng conpensated for
16  your testinony in this case?
17 A 350 an hour and $3,000 a day for
18 testinony.
19 Q |s that paid directly to you, or does that
20 go to Jeni ke & Johanson?
21 A The latter.
22 Q How did you first cone to be involved in
23 this case?
24 A | received a call fromAl an Carl son
25 attorney Alan Carlson, sonetine in Novenber of |ast
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1 year.
2 Q And what did M. Carlson ask you to do?
3 A He indicated that he was and is an
4 attorney representing Dynamc Air in litigation
5 involving these particular patents and wanted to
6 knowif | and ny firmwould be willing and
7 interested in assisting inthis litigation -- or
8 this patent matter.
9 Q Had you worked with M. Carlson or his | aw
10 firmpreviously?
11 A No, | have not.
12 Q Had you known himfrom any ot her
13  connection before?
14 A No.
15 Q Do you know how he ended up with your name
16 and contact?
17 A | do not.
18 Q And what materials did M. Carlson or his
19 firmprovide you?
20 A He and his firmprovided ne with copies of
21 the relevant patents. He and others of his firm
22 provided me wth various background docunents,
23 including publications, technical papers, product
24  literature, other patents. He provided ne with
25 videos showi ng exanples of drill cuttings. He
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1 provided me with the prosecution history. He and

2 others at his firmprovided ne with prosecution

3 history of the patents that are in question. |

4 think that's a reasonably conpl ete description of

5 what he and others at his firm provided ne.

6 Q When he first contacted you did he inform

7 you that he wanted to engage you to opine that the

8 patents were invalid?

9 MR WERNER: (Objection to the form And
10 we're getting into the close topic of discussions
11 wth the expert about what | believe to be work
12  product information and not the fair scope of
13 exam nati on.

14 MR ROSE:  ay.

15 MR WERNER: But I'll -- You can answer
16 this question on a nonwaiver basis.

17 A No. He didn't indicate he wanted nme to
18 testify one way or another. It was sinply to be of
19 assistance in understanding the issues and

20  devel opi ng an opi ni on.

21 Q (BY MR ROSE) You had |isted severa

22 materials that were provided to you by M. Carlson
23 and his firm Does that include the prior art

24 references that you rely on in your declarations?
25 MR VERNER: (Objection to form
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1 A Most of the prior art references were ones
2 that he provided, yes.
3 Q (BY MR ROSE) D d you do any searching on
4  your own?
5 A Yes.
6 Q Whi ch references did you | ocate on your
7 own that were not provided by M. Carlson or his
8 firnP
9 A My firmhad already -- we had al ready had
10 copies of the Marcus book. W did not have a copy
11 of the first edition, but we had copies of the, |
12 believe, second and third. Maybe there's a fourth
13 edition. So | was certainly aware of that
14  reference, although | didn't have that particular
15 edition.
16 We had in our files copies of Macawber
17 literature. | don't recall if we had the specific
18 ones that are listed as exhibits, but certainly we
19 were well aware of the conmpany and their products.
20 Those are the only things that | can think of at
21 this nonent.
22 Q But the first edition of the Marcus book
23 was provided by M. Carlson or his firnf
24 A That's correct.
25 Q And then while you did have in your files
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1  Macawber literature, was sone of the literature
2 that's cited in your declarations, was that also
3 provided by M. Carlson or his firn®
4 A Yes.
5 Q Looki ng at page 6 of your declaration,
6 Exhibit 1044, the second bullet on page 6 is the
7 prosecution history of each of the patents. Do you
8 recall if you read the prosecution histories of
9 those patents?
10 And | et nme take a step back. Do you know
11 what a prosecution history is?
12 A Yes.
13 Q Ckay. Did you read the prosecution
14  histories of those patents?
15 A | read sone of them | skimed nost of
16 them
17 Q All right. And in the Marcus book, which
18 is the third bullet, pneumatic conveying, did you --
19 you just read portions of that?
20 A Yes.
21 Q Ckay. Did counsel direct you on which
22 portions to read?
23 A No.
24 Q How di d you nake the deci sion which
25 portions to read and which portions not to read?
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 35


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 36
1 A It was quite obvious fromjust the topics
2 that are in that book as to which would be
3 applicable to this matter and whi ch woul d not.
4 Q The U. S. patents |isted bel ow the Marcus
5 book, those were all provided by M. Carlson or his
6 firnf
7 A Yes.
8 Q Wio prepared the first draft of your
9 declarations?
10 MR VERNER (bjection to form
11 A There were several of us that were
12 involved in not only the first but subsequent
13 drafts. | certainly participated in that effort.
14  There were two engineers, key engineers in ny
15 conpany that were involved, as well as attorneys
16 fromM. Carlson's firm So we worked
17 col | aboratively on both the first draft as well as
18 the subsequent drafts.
19 Q (BY MR ROSE) So when you first saw a
20 docunment that ultinmately resulted in being your --
21  one of your declarations, was that sonething that
22 was prepared by the Carlson firmand then sent to
23 you?
24 A | don't recall.
25 Q Who were the other individuals that hel ped
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1 work on your declarations?
2 A Primarily Brian Pittenger,
3 P-I-T-T-EENGE-R, and Eric Maynard, MA-Y-N A-R-D.
4 And | believe Dr. David Craig, CGR-A-1-G provided
5 sone assistance, but very limted.
6 Q These are all folks at Jeni ke & Johanson?
7 A Yes.
8 Q And they were conpensated as well for
9 their tinme?
10 A As enpl oyees of the conpany.
11 Q Jeni ke & Johanson was conpensated for
12 their tine, correct?
13 A Yes.
14 Q Do you know how much so far Jeni ke &
15 Johanson has billed for this matter?
16 A | don't know.
17 Q Can you estimate it?
18 A It's probably in the range of 30- to
19 50,000, but I honestly don't know. That's just
20 speculation on ny part.
21 Q Do you know roughly how nuch tine you have
22 invested in this matter?
23 A | don't. | don't know that nunber off the
24  top of ny head, no.
25 Q When | asked you about the prosecution
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1 histories that are identified as the second bull et
2 on page 6 of Exhibit 1044, you said you read sone
3 and you skimed others. Wre you told by soneone
4 which to particularly read and which ones to just
5 skin®
6 A | don't believe |I was, no.
7 Q How di d you make that decision?
8 A As | recall, | skimed all of the
9 prosecution histories and just then focused on
10 particular pages that | thought would be helpful in
11  devel opi ng ny opi nion.
12 Q What did you do to get ready for this
13 deposition today?
14 A | reread all of ny declarations, all six
15 of them | reviewed the key reference docunents that
16 are listed here on page 6 and 7; and | nmet with the
17 attorneys fromM. Carlson's firmyesterday.
18 Q How | ong was that neeting?
19 A Roughly six hours.
20 Q Those are the attorneys that are here
21  today?
22 A Plus M. Carlson, yes.
23 Q Was there anybody el se involved in those
24  meetings?
25 A No.
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 38


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 39
1 Q You said you reviewed the key reference
2 docunents. Wich ones are those? And if you've
3 identified themon Exhibit 1044 that'll hel p.
4 A Wl |, obviously the patents thensel ves.
5 That's the first bullet. The Marcus reference,
6 whichis the third bullet; the fourth, fifth and
7 sixth references, which are the C affone and
8 Dietzen | and Dietzen Il; the Laster patent; the
9 1989 DAl Publication; Macawber; second Macawber
10  brochure, Macawber Coal Ship; DAl Ml ding Sand
11 publication; Cyclonaire. | think I listed DAI
12 Basics, but I may not have. 1989 DAl publication,
13 the Toth patent, |SO standards. That woul d be the
14  extent of the ones that are |isted.
15 MR. ROSE: We've been going about an hour
16 now. It's probably a good tinme for a quick break.
17 (Wher eupon, the proceedings were in recess
18 at 9:59 a.m and subsequently reconvened at
19 10:11 a.m, and the follow ng proceedi ngs were
20 entered of record:)
21 Q (BY MR ROSE) Dr. Carson, | want to go
22 back and just touch base and nake sure |I'm
23  understanding sonething clearly regarding the --
24  \Wen we tal k about the definition of bulk solids and
25 granular and you had used the exanple as sonething
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1 as large as this table here, if this table was being
2 noved on a conveyor belt, would that be the flow of
3 a bulk solid or is that just novenent? |s there a
4 difference between novenent and fl ow?
5 A | don't consider any difference between
6 the two, no.
7 Q All right. If sonebody picks up the table
8 and noves it is it flow ng?
9 MR VERNER (bjection to form
10 A | think these are, in nmy opinion, extrene
11 exanples. The issue, as | testified previously,
12 M. Rose, is that we're dealing with particles, not
13 a single particle but particles that are in contact
14 with other particles, and those particles are being
15 noved in sone way. Very often that novenent is in a
16  bin, a hopper, a silo, a bunker, sonme sort of
17  storage vessel.
18 | n sone cases that novenent is by sone
19 sort of a feeding device or netering device, such as
20 a rotary valve, a screw feeder, a belt feeder,
21 vibrating hand feeder. |In other cases that novenent
22 is by nechanical neans, such as a screw conveyor or
23 a belt conveyor. 1In sone cases that novenent is by
24  pneumatic neans, so either a positive or negative
25 pressure and pneunmatic conveying system Al of
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1 those enconpass flow, as | use the term

2 Q (BY MR ROSE) Wiy don't we tal k about

3 sone different terns, and that nmay hel p us going

4 forward. What is your understanding or

5 interpretation of the word viscosity?

6 A Viscosity is atermthat is used to

7 describe the resistance to flow of a |iquid.

8 Q So if something has high viscosity, that

9 neans it has high resistance to flow?

10 A Yes.

11 Q Ckay. \What about elasticity?

12 MR. WERNER:  Obj ection to scope.

13 A In reference to what?

14 Q (BY MR ROSE) To the conveyance of

15 materials.

16 MR VERNER  Same objection.

17 A | don't see the connection between

18 conveyance and el asticity, necessarily.

19 Q (BY MR ROSE) Do you have a general

20 definition or understanding of the termelasticity?
21 MR. WERNER  Objection to form and scope.
22 A As | testified previously, M. Rose, in

23 ternms of nmy PhD work, when it cones to netals,

24  elastic behavior or elasticity refers to a condition
25 in which the netal is capable of returning to its
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 41


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 42
1 initial condition or a condition that it had before
2 it was stressed or strained.
3 Q (BY MR ROSE) GCkay. And then the
4 plasticity, | think you had said elastic-plastic
5 fracture. Does plasticity have to do with when it
6 doesn't return?
7 A Yes. |It's basically nonrecoverable
8 definition.
9 Q Ckay.
10 A Again, those are the terns that are used
11 in reference to metals. Now, Jenike, in sone of his
12 publications, has used the termplastic behavior in
13 a slightly different way.
14 Q What is that way?
15 MR. WERNER  Objection to form and scope.
16 A Most bul k solids don't have the sanme
17 elastic-plastic behavior as netals. Jenike used the
18 termplastic behavior to connote or describe a
19 condition where there is -- where you want to reach
20 the yield limt of the bulk material, and it begins
21 to flowin a nonrecoverable way, so there is --
22 while there is sone simlarity in terns of being
23 nonrecoverable, the ternms are used sonewhat
24 differently, or the termis used sonewhat
25 differently when it comes to netal behavior.
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1 Q (BY MR ROSE) GCkay. What does the

2 word -- the termyield limt nean?

3 MR. WERNER  Obj ection to scope.

4 A Again, the termis used differently when

5 it conmes to netals than with regard to bul k solids.

6 Q (BY MR ROSE) Right. I'mreferring to

7 how you used it in your last answer. | didn't

8 understand that term and |I'm hoping to get sone

9 clarification.

10 MR VERNER  Same objection.

11 A Perhaps | can give a sinple exanple of

12 what a yield limt is.

13 Q (BY MR ROSE) Sure.

14 A Consi der that we have a container |ike

15 this coffee cup, and we fill this container with a
16 bulk solid, and we conpress the particles in the

17 container to a certain extent. W renove that | oad.
18 The material is, in nost cases, not going to spring
19 back in any way. |It's going to basically retain the
20 consolidation that it had as a result, first of all,
21 of gravity, and, second, by the application of this
22 | oad.

23 Now, if | take this container and in sone
24  way renove the sidewalls of the container so all |
25 have nowis a columm of particles that are cohesive
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1 enough so that they retain the shape that they were
2 in here, if | now take that columm of particles and
3 now apply a vertical |oad and keep increasing that
4 load until all of a sudden that particle -- that
5 mass of particles collapses, that's a rough
6 description of the yield limt of that bulk
7 materi al .
8 Q Gkay. Can you descri be what a Newt oni an
9 fluidis?
10 MR. VWERNER: (bjection to scope.
11 A A Newtonian fluid is one that has a
12 particular stress shear strain relationship.
13 Q (BY MR ROCSE) Could you give nme an
14 exanpl e of what you nean by that?
15 MR WERNER: Objection to form and scope.
16 A Water woul d be a good exanple of a
17  Newtonian fluid.
18 Q (BY MR ROSE) Wen you say it has a
19 particular stress shear strain relationship, what
20 does that nean?
21 MR WERNER: (Objection to scope.
22 A | really can't define it any better than
23 that.
24 Q (BY MR ROSE) GCkay. Do you know what
25 shear stress is?
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1 A Yes.

2 MR VWERNER (Chjection to scope.

3 Q (BY MR ROSE) What's that?

4 A First of all, | talked about shear strain,

5 not shear stress.

6 Q Ckay.

7 A But do you want ne to define shear stress?

8 Q Let's start wth shear stress and shear

9 strain, and maybe you can explain what the

10 differences are to ne.

11 A Wll, the termstress, in the field of

12 nmechani cal engineering, is what is called a tensor
13 quantity, and that neans that you can have both

14  normal stresses and normal -- not as different from
15 abnormal, but normal in the sense that they are

16 stresses that are applying perpendicular to the face
17 of that solid or collection of particles. So you

18 have normal stresses and you have shear stresses.

19 So normal stresses are applied perpendicular to a

20 face of either a solid or an accunul ation of solids,
21 whereas shear stresses are stresses that are applied
22 parallel to that face.

23 Q So you had said a Newtonian fluid is one
24 that has a particular shear stress-strain

25 relationship. Does that nean a relationship between
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1 the shear stress -- Can you descri be what that

2 means?

3 MR. WERNER  Objection to the form

4  Scope. Asked and answer ed.

5 A Vell, 1've described to you shear stress.

6 Q (BY MR ROSE) Ckay.

7 A Strain, again, is a tensor quantity.

8 There can be normal strain, which is perpendicul ar

9 to a face, and shear strain, which is parallel to a
10 face, so it's deformation in the shearing direction.
11 Q So it has to do with -- Correct ne if I'm
12 wong. It has to do with, if there's stress in the
13 parallel direction, it has to do with the strain in
14  the perpendicular direction?

15 A No.

16 Q |'mnot a very good student. So what is
17 the particular shear stress-strain relationship of
18 the Newtonian fluid?

19 MR. WERNER: Objection to form  Scope.

20 A Per haps the confusion is the way |

21  responded. What | intended to say and what | was
22 expected -- what | thought | was saying is, it's a
23 relationship between shear stress and shear strain.
24 Q (BY MR ROSE) GCkay. And then what is a
25 non-Newtonian fluid?
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1 A Again, it's a fluid that doesn't behave in
2 a Newtonian fashion, so nondairy creaner m ght be an
3 exanple of a non-Newtonian fluid.
4 Q Goi ng back to nmy college days, is Silly
5 Putty an exanple of a non-Newtonian fluid? | seem
6 torecall that in ny classes.
7 MR. WERNER  Object to the scope.
8 A | wouldn't consider Silly Putty to be a
9  non-Newtonian fluid.
10 Q (BY MR ROSE) kay. Do you have an
11  understanding of the termthixotropic?
12 MR. WERNER:  Obj ection to scope.
13 Q (BY MR ROSE) O thixotropy?
14 A As | recall, a thixotropic material is one
15 in which the behavior of the material changes as the
16 material is deformed or sheared. So it's not a
17 repeatable condition. For exanple, if you put
18 material into a container and were to stir that
19 material, the faster you stir it the properties
20 woul d change, depending on the speed of the
21  stirring.
22 Q Do you have a definition of what the term
23 paste neans?
24 MR. WERNER Objection to form Are you
25 asking himw th respect to the patent or generally?
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1 MR ROSE: 5'Il ask generally. If it's
2 different for the patents, then we'll explore that.
3 A Paste is not a well-defined term
4 believe | stated in ny declaration that ny
5 understanding is that the patent office exam ner
6 used the term paste or concluded the term paste and
7 sludge can be used interchangeably, and | agree with
8 that. It's not atermthat is well-defined. 1It's
9 Dbasically a non-free flowng material. And when
10 it's a paste or a sludge, again, | would use those
11 terns interchangeably.
12 Q (BY MR ROSE) You would use those terns
13 interchangeably in connection with the patents or
14 that and in general ?
15 MR. WERNER  Obj ection to scope.
16 A The latter.
17 Q (BY MR ROSE) And how woul d you define a
18  sludge?
19 A A paste.
20 Q So there's no -- If you were to ook at a
21 material, how would you determ ne whether it's a
22 paste or a sludge?
23 A | woul d | ook at how the material behaves
24  when sonething is done to affect that material, such
25 as pouring the material out of a container.
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1 Q So how woul d a paste behave when poured
2 out of a container?
3 A | woul d expect, first of all, there may be
4 difficulty in pouring it at all, but if it does
5 pour, it's going to pour in a very nonuniforned
6 fashion. It may cone out in clunps, or it may run
7 out for a while and stop noving. So intermttent or
8 no flow occurring as a result of trying to pour it
9 froma container
10 Q What's a fluidizing agent?
11 MR. WERNER  Obj ection to scope.
12 A A fluidizing agent, as used in the field
13 of bulk solids handling, generally -- I'msorry.
14  Fluidizing agent? WAs that your question?
15 Q (BY MR ROSE) Yes.
16 A In the field of bulk solids handling, the
17 termfluidizing agent usually refers to a gas,
18 typically air, but it could be other gasses, that
19 change the properties of the material that is being
20  fluidized.
21 Q And how does the air change or the gas
22 change the properties of the material ?
23 MR. WERNER  Objection to form and scope.
24 A Basi cal | y what happens -- And this doesn't
25 always happen. |t depends on the material that's
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1 being fluidized. But if a material is capable of
2 being fluidized, the gas does a couple of things.
3 One, it wll tend to surround the particles,
4  surround each particle, and in so doing separate the
5 particles mcroscopically fromeach other. And at
6 the sane tine there would be devel opnent of what's
7 called a pressure drop, where you have higher
8 pressure -- that is, gas pressure -- at one point,
9 lower gas pressure at another point, and so you have
10 what's called a delta P or a pressure drop across
11 that bed of particles. And the conbination of
12  surrounding gas around the particles and the
13 pressure drop thereby changes the behavior of that
14  mass of particles.
15 Q (BY MR ROSE) Can paste be fluidized?
16 MR. WERNER  Objection to form and scope.
17 A G ven that paste is not a well-defined
18 term it seens to ne possible, although unlikely,
19 that you could fluidize a paste, but it is possible.
20 Q (BY MR ROSE) And why would it be
21  unlikely?
22 MR. WERNER  Objection to form and scope.
23 A It would be unlikely because of the
24  cohesiveness of nost pastes, that it's difficult to
25 separate individual particles fromeach other and
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1 thereby allow the gas to surround the particles.
2 And furthernore the -- because of the cohesiveness
3 of the paste, while it's possible to establish a
4 pressure drop across a paste, it's not going to have
5 the sane effect as it would if it were a nore
6 free-flowng material.
7 Q (BY MR ROSE) And I'd Iike to go back to
8 your declaration that's Exhibit 1044. And on
9 page 4, paragraph 13, you identify materials that
10 Jeni ke & Johanson has tested. Do you see that?
11 A Yes.
12 Q And you identify wet and/or sticky bulk
13 materials such as corn stover and others. |s corn
14  stover a paste?
15 MR. WERNER  Objection to form and scope,
16 and inconpl ete.
17 A | don't have a recollection of that.
18 Q (BY MR ROSE) Can you tell me what corn
19 stover is?
20 A It's some formof refuse froma stal k of
21 corn, but | don't know specifically.
22 Q Wod chips are not paste, are they?
23 A No.
24 Q What about cel |l ul ose acetate?
25 A It's probably not a paste.
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1 Q And what about ceiling tile scrap froma
2 wet scrubber?
3 A | woul d characterize that as a paste or a
4 sl udge.
5 Q O a sludge. And what -- Can you describe
6 what ceiling tile scrap froma wet scrubber is?
7 A | don't know that | can do it justice.
8 It's basically a refuse material in a plant that is
9 producing ceiling tiles. There is a so-called
10  scrubber, which is used to renove particul ate
11 materials so it doesn't get into the environnent.
12 In this case it's a wet scrubber as opposed to a dry
13  scrubber, so the material that is collected on that
14  scrubber would be the ceiling tile scrap.
15 Q So it says a wet scrubber. |Is water used
16 to scrub it?
17 A Not necessarily. [It's some |iquid.
18 Probably water, but sone |iquid.
19 Q Have you heard use of the term dense phase
20 or dense phase conveyance?
21 A Yes.
22 Q What is that?
23 A Dense phase is understood to be the
24  opposite of dilute phase, in that it's basically
25 nonsuspensi on conveying of particles.
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1 Q So dilute phase is suspension conveying of
2 particles?
3 A Yes.
4 Q | s that what you were describing regarding
5 fluidizing agent, when the air particles surround
6 the individual solid particles?
7 A That's not what | was thinking of in
8 response to that question, but | suppose you could
9 consider it in that fashion.
10 Q Ckay. That's what |I'mtrying to
11 understand, is what is suspension conveying?
12 A Suspensi on conveying is a form of
13  pneumatic conveying in which the individual
14  particles are suspended within the pipeline.
15 There's no -- And so you have individual particles
16 separate from each other, whereas dil ute phase,
17 those particles drop out of suspension, and now you
18 have particles in contact with each other, either at
19 the bottom of the pipeline, or perhaps, in sone
20 cases, actually enconpassing the entire dianeter of
21  the pipe.
22 Q So in dense phase conveyance the particles
23 are suspended by the air; is that correct?
24 MR. WERNER  Objection to form
25 A No.
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1 Q (BY MR ROSE) Ckay. |'mgetting
2 backwards then. |In suspension conveying the solid
3 particles are surrounded by the air and therefore
4 they are suspended. |s that dense phase or is that
5 dilute phase?
6 MR VWERNER  (bjection to form
7 A You're confusing, with all due respect,
8 the matter just a little bit. |In both dilute phase
9 and dense phase you could have air around the
10 particles. In fact, just in a bunch of particles
11 here on the table, there's going to be air
12 surrounding the particles. The difference between
13 the two is, in dilute phase conveying, the air
14 velocity is such that the particles remain suspended
15 in the airstream so they are separate from each
16 other. They're not dropping out of suspension onto
17 the bottomof the pipe, if it's a horizontal pipe.
18 Whereas in dense phase conveying the
19 velocity is lower, air velocity is lower, to the
20 point where the particles drop out of suspension and
21 there is either what's called a noving bed of
22 particles on the bottomof the pipe, if it's a
23  horizontal pipe, or a condition called plug flow
24  dense phase, where you have actually an accunul ati on
25 of particles that occupy the entire dianmeter of the
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1 pipeitself.
2 Q (BY MR ROSE) So is there sone way that
3 the volume -- the fraction of solid to air is used
4 to define dense phase and dil ute phase?
5 A Yes.
6 Q Ckay. Can you describe that for nme?
7 A One uses the -- The common termis solids
8 loading ratio, which is defined as the nmass of
9 solids to the mass of air, and so in dilute phase
10 conveying, that ratio typically ranges fromO up to
11  roughly 15. Wiereas with dense phase conveyi ng,
12 it's higher than 15, typically 25 to 100 to 150, and
13 any -- quite a wide range, but those are basically
14 the regions within which dilute phase stops and
15 dense phase begins.
16 Q Ckay. So if |'munderstanding correctly,
17 if your ratio of the mass of solids to the nass of
18 air is fromO to 15, that woul d be considered dilute
19 phase?
20 MR WERNER  (bjection to the form and
21 scope.
22 A That's -- that's generally the range over
23  which dilute phase occurs, but, again, dilute phase
24 is defined by suspension conveying of the material.
25 So that's -- it's, again -- Wll, | don't know if I
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1 can define it any better than that.

2 Q (BY MR ROSE) GCkay. Are you famliar

3 wth the term bridging?

4 A Yes.

5 Q What does that nean?

6 A Bridging, as used in this field of bulk

7 solids technology, refers to a condition in which a

8 stable arch or done -- those terns, arch, done or

9 Dbridge used interchangeably -- but basically a

10 stable flow obstruction -- or a stable obstruction
11 to flow occurs, usually at the narrowest

12  cross-section of a container.

13 Q | s that something that would occur during
14  dense phase conveyance?

15 MR WERNER  Objection to form

16 A | guess | could answer your question a

17 couple of ways. First of all, if bridging occurs,
18 there won't be any conveying, whether it's dilute or
19 dense. The material won't nove out of the container
20 that is a part of the dense phase conveying system
21 And, second, as | alluded to just a nonent ago, it's
22 a condition that would occur in the container

23 upstreamof the equipnent. So it could be a bin, a
24  silo, a hopper, a blow tank, any nunber of storage
25 vessels in which bridging could occur, and if it
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1 does occur there's no flow of the material and hence
2 no conveying.
3 Q (BY MR ROSE) That's sonething that woul d
4  occur before the material gets to the pneunatic
5 conveyor?
6 A Yes.
7 Q W talked a little bit about the term
8 thixotropic or thixotropy. Are pastes thixotropic,
9 in your view?
10 MR. WERNER  Objection to form and scope.
11 A They nost |ikely are, yes.
12 Q (BY MR ROSE) And why do you say that?
13 MR WERNER  (bjection to formand scope.
14 A I n my experience, nost pastes and sl udges
15 change their property as they are -- as they are
16 acted upon, such as stirring in a container.
17 Q (BY MR ROSE) So as a paste sits and is
18 not acted upon, does it set up or congeal? |Is that
19 what happens?
20 MR VWERNER  (bjection to form
21 A That's one of the things that can happen,
22  yes.
23 Q (BY MR ROSE) GCkay. And then by causing
24  sone novenent such as by stirring or shaking, that
25 congealing can be, | guess, broken up?
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1 MR WERNER: (Objection to form Scope.
2 A It can be, yes.
3 Q (BY MR ROSE) And do pastes -- W tal ked
4 about bridging. Do pastes have an issue with
5 Dbridging?
6 MR. VWERNER: (bjection to form
7 A Very often they do, yes.
8 Q (BY MR ROSE) Pastes are not particul ate
9 solids; is that correct?
10 MR WERNER: (Objection to form
11 A Pastes -- A paste is a conbination of
12 particles and a liquid of sone sort, whether it be
13 water, oil, or sone other liquid. So there are
14  particulates within the paste, but there's also a
15 liquid phase as part of that.
16 Q (BY MR ROSE) Are drill cuttings
17  thixotropic?
18 MR VWERNER: (Objection to form
19 I nconplete.
20 A They coul d be, yes. They are a paste, in
21 ny opinion, or a sludge, so they could be
22  thixotropic, yes.
23 Q (BY MR ROSE) What are the shear stress
24  characteristics of a paste?
25 MR VWERNER: (Objection to form and scope.
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1 A Again, the material is not a well-defined
2 term or the termpaste is not well-defined, so
3 it's -- The response of a paste to shearing could
4 vary considerably. It could be a material where
5 deformation occurs relatively easily, and, for
6 exanple, in pouring froma container, the materi al
7 requires little stress in order for novenent to
8 occur, or it could be very non-free flow ng and have
9 difficulty in being poured froma container or
10 reactive to stress.
11 Q (BY MR ROSE) Are drill cuttings the sane
12 as drilling nud?
13 A My understanding is that the dril
14  cuttings very often are mxed with drilling nud but
15 that the two are different fromeach other. And as
16 | understand the technology on an oil rig, one
17 attenpts to separate, as nmuch as possible, the dril
18 cuttings fromthe drilling mud so that the nud can
19 be reused, whereas the drill cuttings need to be
20  di sposed of.
21 Q |s barite the same as drilling nud?
22 MR. WERNER  Obj ection to scope.
23 A | woul d characterize barite as a potenti al
24  conponent of drill cuttings but not of the drilling
25 nmud itself.
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1 Q (BY MR ROSE) What about water? Can
2 water be the sane as drilling nud?
3 MR. WERNER  Objection to form and scope.
4 A Again, | would -- |I'"mof the opinion that
5 water could be and often is a conponent of drilling
6 nud and al so a conponent of drill cuttings.
7 Q (BY MR ROSE) You nentioned being on the
8 oil rig. Have you ever been on an oil rig?
9 A No.
10 Q Have you ever seen actual drill cuttings?
11 MR. WERNER Objection to form
12 A | have seen photos and vi deos of exanples
13 of drill cuttings, yes.
14 Q (BY MR ROSE) But not the actual physical
15 cuttings thensel ves?
16 MR VERNER  (bjection to form
17 A |'ve not touched and felt drill cuttings,
18 no.
19 Q (BY MR ROSE) Have you ever done any
20 testing of drill cuttings?
21 A | have not personally. | don't believe ny
22 firmhas, either.
23 Q Have you wi tnessed cuttings com ng off of
24  a shal e shaker?
25 MR. WERNER Objection to form
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 60


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 61
1 A |'ve referenced in ny declaration two
2 videos that show exanples of drill cuttings.
3 Q (BY MR ROSE) In preparing your and
4 comng to your opinions, did you interview anybody
5 who had been on an oil rig or worked firsthand with
6 drill cuttings?
7 A Not that | recall, no.
8 Q Can you tell ne what, to your know edge,
9 makes up -- nmake up drill cuttings?
10 A My understanding of drill cuttings is that
11 it is the refuse that is brought up with the
12 drilling nud as drilling on an oil rig, so basically
13 it's the -- whatever the particulate matter of the
14 earth, if we call it that, under the ocean bed or
15 constitutes the ocean bed, whatever that materi al
16 mght be, shale, |inmestone, any nunber of materials
17 that are brought up with the drilling nud.
18 Q So just to nake sure |'m understandi ng
19 correctly, the drill is going into the earth and
20 there's drilling nud. Wat's the purpose of the
21  drilling nud?
22 A Basically to lubricate the drill.
23 Q Ckay. And then the drilling nmud is
24  Dbrought back up, along with other material s?
25 A Yes.
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1 Q And those materials are the earth?
2 A Yes.
3 Q Ckay. So there's drilling nud and earth
4 comng up. Is there anything el se that comes up in
5 that material?
6 A | suppose it's possible that there could
7 be some netal particles if there's any wear of the
8 drill itself. But in nost cases, | would believe
9 the preponderance of the material would be earth
10 particles.
11 Q And the drilling nud?
12 A And the drilling nud and any water or oi
13 that comes as part of that.
14 Q And then that would be in the formof a
15 slurry?
16 MR. WERNER  Objection to form and scope.
17 A | believe as it would cone up fromthe
18 drilling rig, it could be in the formof a slurry,
19 yes.
20 Q (BY MR ROSE) ay. Then what happens to
21 that material next?
22 MR WERNER  Objection to form
23 A It's -- As nuch as possible, the drilling
24 mud is separated fromthe drill cuttings, and the
25 drilling mud is then reused, and the cuttings are
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1 then di sposed of.

2 Q (BY MR ROSE) So then the drill cuttings

3 and the drilling nmud are separated?

4 MR. WERNER  Objection to form

5 A An attempt is made to separate, as nuch as

6 possible, the two, yes.

7 Q (BY MR ROSE) GCkay. And how is that

8 done?

9 MR WERNER  Objection to form There's
10 18,000 offshore oil rigs in the world or sonething.
11 This is a little vague.

12 Q (BY MR ROSE) | nean, to your know edge.
13 A | don't know all the ways that it's done.
14 | would think there's sonme sort of a screening

15 operation, typically, but there could be a nunber of
16 ways that that separation occurs.

17 Q | s centrifuge one of thenf

18 A It could be. Again, | don't know all of
19 the ways that separation occurs.

20 Q And you said that you saw video of a

21  shaker?

22 A | saw video of drill cuttings that I

23  believe had cone froma shaker.

24 Q Ckay. Just so we're clear --

25 MR, ROSE: 1037.
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1 (Previously Marked Deposition Exhibit
2 Nunmber 1037 introduced to the wtness.)
3 Q (BY MR ROSE) |'ve just handed you what
4  has been identified as Exhibit 1037. Can you
5 describe what that is?
6 A Exhibit 1037 is, as | understand it, a
7 still shot fromone of the videos that | referenced
8 in ny declaration.
9 Q And the brown material, what's that?
10 A That's the drill cuttings.
11 Q Ckay. What is the white thing in the
12  botton?
13 A | believe it's a nozzle, but you'd have to
14 look at the video to be sure.
15 Q Ckay.
16 MR VWERNER  Coul d you describe what
17 you're identifying as the white thing?
18 MR, ROSE: To the left of -- it |ooks Iike
19 to be atimestanp. It says 7/11/2000, 1506, and
20 then there is sonething that appears to be white and
21 silver to the left of that.
22 MR. WERNER  Thank you.
23 (Previously Marked Deposition Exhibit
24  Nunber 1038 introduced to the wtness.)
25 Q (BY MR ROSE) You now have before you
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1 what was marked as Exhibit 1038. Can you describe

2 for nme what is shown in this exhibit?

3 A This is simlar to 1037, in that, as |

4 recall, thisis a still shot fromone of the videos

5 that |I've referenced in ny declaration show ng dril

6 cuttings, an exanple of drill cuttings.

7 Q What's the container that the dril

8 cuttings are in?

9 A |t appears to nme fromthis still -- And

10 I1'dlike to refer to the video itself to be certain,
11  but it would appear to me that it's some sort of a
12  hopper configuration, a conical hopper section.

13 Q And is this depicting the cuttings flow ng
14 into the hopper?

15 A That's what it appears to ne to be, yes.
16 (Previously Marked Deposition Exhibit

17  Nunmber 1039 introduced to the wi tness.)

18 Q (BY MR ROSE) And |I've now handed you

19 Exhibit 1039. Can you tell nme what you see there?
20 A Again, this is simlar to the other two,
21 inthat | believe this is a still fromone of the

22 videos that | referenced in nmy declaration, and this
23 is showing drill cuttings in a drum a steel drum
24 and there is a spoon or spatula that is at the top
25 center of this. There appears to be sonebody just
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1 standing behind that spoon or spatul a.
2 Q Ckay. Now, the cuttings that we're
3 looking at here in Exhibit 1039, are those with the
4 drilling nud already renoved or is that before the
5 drilling mud gets renoved?
6 A My recollectionis that this is after as
7 much nmud has been renoved as was possible on this
8 particular rig.
9 Q And so this would qualify as a paste?
10 A Yes.
11 Q Do the drill cuttings, do they have a
12 particular particle size?
13 MR VERNER  (bj ection.
14 Q (BY MR ROSE) I'mtalking in general, not
15 just in the picture.
16 MR. WERNER Object to form
17 Q (BY MR ROSE) To your know edge do the
18 drill cuttings -- What are the particle sizes?
19 A VWll, as | testified earlier, M. Rose,
20 drill cuttings, as | understand the term involve a
21 mxture of particles and sone liquid. Could be oil,
22 could be water, sone other liquid. And the
23 particles could vary in size and shape, depending on
24  both the formation through which the drill is
25 cutting the material as well as the operation of the
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1 drill itself, so there's no defined size or size
2 range.
3 Q Ckay. And there's no air in between the
4 particles inthe drill cuttings; is that correct?
5 MR. WERNER Objection to form
6 A There's no air in the drill cuttings that
7 are shown in these photographs, no.
8 Q (BY MR ROSE) Right. And if left to sit
9 wll the liquid separate fromthe solids in the
10  drill cuttings?
11 MR. WERNER Objection to form
12 A Typically it would, but it doesn't have
13 to.
14 Q (BY MR ROSE) So you could decant off the
15 liquid and be left with a dry solid?
16 A No. | wouldn't describe it that way.
17 Q So there woul d al ways be sone |iquid that
18 would be holding the particles together?
19 MR. WERNER: (Objection to form This is a
20  boundl ess hypot heti cal .
21 A | woul d expect that there's always going
22 to be sonme liquid in contact with the particles,
23  whether sone of that |iquid separates or not.
24 Q (BY MR ROSE) To the extent there's
25 solids and there are liquids, those solids are in a
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1  suspension of whatever amount of liquid there is?
2 MR VWERNER  (bjection to form
3 A Suspensi on i s perhaps not the correct
4 term | would say that the particles are surrounded
5 by aliquid.
6 Q (BY MR ROSE) And just so I'mclear, you
7 didn't do any testing or nodeling with the dril
8 cuttings to neasure the particle size; is that
9 correct?
10 MR VERNER (bjection to form
11 A As | testified, I didn't actually |ook at
12 or receive a sanple of drill cuttings, no.
13 Q (BY MR ROSE) Ckay. Would drill cuttings
14  be characterized as Newt onian or non- Newt oni an
15 materials?
16 A Non- Newt oni an.
17 MR. WERNER  Obj ection to scope.
18 Q (BY MR ROSE) And drill cuttings won't
19 flow under their own weight, will they?
20 MR WERNER  (bjection to formand scope.
21 A They can.
22 Q (BY MR ROSE) Gkay. But not always?
23  Well, strike that.
24 There are -- Some drill cuttings can flow
25 under their own weight and sone don't.
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1 MR. WERNER  Objection to the formof the
2 question and foundati on.
3 Q (BY MR ROSE) Is that a fair
4  characterization?
5 A Gven that drill cuttings is such a broad
6 term | would expect that there are conditions in
7 which drill cuttings would flow under their own
8 weight and other conditions where they woul d not.
9 Q Ckay. |In practice, to your know edge,
10 when the materials come up fromthe drill that
11  include both the drill cuttings and the drill nmnud,
12 there's always at |east sone formof a step taken to
13 try to separate, as nuch as possible, the drilling
14 mud fromthe cuttings. |s that your understandi ng?
15 MR. WERNER  Objection to form scope and
16  foundati on.
17 A That is my understanding, yes.
18 Q (BY MR ROSE) And so if one of those
19 nmethods of separation is the use of a shaker to
20 vibrate the cuttings, having been shaken and novi ng
21 fromthe vibration, would those cuttings flow nore
22 freely due to their thixotropic properties?
23 MR. WERNER  Obj ection to form and
24  foundation and scope.
25 A No. | would think just the opposite.
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1 They probably don't flow as readily because of the
2 renoval of the nud.
3 Q (BY MR ROSE) Conparing the -- |
4  understand the renoval of the nud woul d make them
5 flowless, but ny question is conparing dril
6 cuttings that have been shaken in a shaker conpared
7 todrill cuttings that have not been shaken and have
8 just sat after the nmud is renoved. The cuttings
9 that have been shaken would nove nore freely than
10 those that have not been shaken due to their
11 thixotropic properties; is that right?
12 MR. WERNER: Objection to form scope and
13  foundati on.
14 A There's going to be a tinme-dependent
15 behavior to the material, so | would expect that in
16 the process of being shaken, that the properties, as
17 a result of that shaking action, are going to be
18 different than if that shaken material is then
19 allowed to sit for a period of tine.
20 Q (BY MR ROSE) Al right. After it sits
21 for a period of tine, it's not going to flow as
22 freely as right after it had been shaked. |Is that a
23 fair characterization?
24 MR. WERNER  Objection to form
25 Inconmplete. Foundation.
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1 A It's difficult to make absol ute
2 statements, given that drill cuttings is such an
3 undefined term but in general | would say nmy answer
4 to your question is yes.
5 Q (BY MR ROSE) Are you famliar with the
6 termor the concept of |ocalization?
7 MR. WERNER  Objection to form and scope.
8 A Coul d you be -- Can you el aborate on that
9 alittle?
10 Q (BY MR ROSE) Yeah. The flow or the
11 characteristics can be nonuniform for exanple,
12 after the shaking, as the cuttings are setting up,
13 sone areas may still have better flow than other
14 areas during the process of it setting up or
15 congeal i ng?
16 MR VERNER  (bject to formand assunes
17 facts.
18 A | woul d expect that that condition could
19 occur, yes, given that we're dealing with a
20  nonhonobgeneous material .
21 MR ROSE: Now is probably a good tine for
22  a break.
23 (Wher eupon, the proceedings were in recess
24 at 11:05 a.m and subsequently reconvened at
25 11:16 a.m, and the follow ng proceedi ngs were
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1 entered of record:)
2 Q (BY MR ROSE) Dr. Carson, | wanted to
3 follow up on one thing that you had said just before
4 the break. You had nmentioned -- W were talking
5 about the drill cuttings. You said, given that
6 we're dealing with a nonhonbgeneous material. Wat
7 did you nmean by a nonhonbgeneous material ?
8 A What | mean by that is, it's a materi al
9 that can have extrenely variable constituents,
10 extrenely variable properties, depending on the
11 material below the seabed or the ocean bed or the
12 riverbed, whatever, where the drilling is taking
13 place, what that material is, howthe dril
14  operates, so it's a material that is extrenely
15 variable in both its appearance, its condition, its
16  properties.
17 Q Ckay. | want to go back now and talk
18 about granular materials as opposed to pastes. Aml
19 understanding correctly that granular material, it
20 does contain air for flow, such as in dense phase or
21 dilute phase?
22 MR WERNER  Objection to form
23 A | wouldn't define it that way.
24 Q (BY MR ROSE) How would you define it?
25 A VWll, as |I've testified earlier, M. Rose,
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| think the termgranular nmaterial mght be
m sconstrued or is msconstrued by sone people. |
prefer the termbulk material or bulk solid.

Q Ckay.

1
2
3
4
5 A A bulk solid, as |I testified previously,
6 consists of discrete solid particles that are then

7 caused to nove, to flow, whether it be in a

8 container -- froma container to sone other

9 container or process, or to nove via a feeding or

10  conveying device, whether it be pneumatic or

11  nmechanical, or it may be noving in a vessel where

12 there's sone reaction taking place. Now, those

13 particles, in nost cases, are -- in fact, | would

14 say in all cases -- are surrounded by sone -- Let ne
15 Dback up. Strike that.

16 Those particles, in nost cases, have a

17 gas, typically air, that is either within the

18 particle itself or nore often surrounding the

19 particle. There often is sone liquid -- typically
20 water, but, again, could be oil or any other type of
21 liquid -- that is either wwthin the particles or on
22 the surface of the particles or in some cases within
23 the void space between the particles. So the term
24  bulk solid enconpasses a very w de range of

25 condi tions.
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1 Q Wthin the broad scope of the term bul k
2 solid, as you've used it, is there sone substantive
3 bulk solids that would include such things that are
4 significantly smaller than this table, such as sand
5 or ash?
6 A Yes. As | testified earlier, bulk solids
7 vary, anything fromsubm cron powders to particles
8 of the size of this table.
9 Q Right. What would you call those, the
10 smaller ones that are subm cron or up to the sand or
11 sonething along those lines, as opposed to a table?
12 \What would you call that?
13 A The term powder is often used to describe
14  particles. This is not -- again, this is not a
15 strict definition, certainly not a universally
16 accepted definition. But typically the term powder
17 is used to refer to particles that are | ess than
18 around a hundred mcrons in size.
19 Q Ckay. What about something the size of
20  wood chips that you identified in paragraph 13?
21 Certainly nuch smaller than the table. That
22 wouldn't be considered a powder, would it?
23 A No. It would be considered -- again, al
24  of -- Everything fromsubmcron to this table is
25 considered, in my opinion, and generally accepted,
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 74


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 75
1 as a bulk solid, and there's one extrene on the
2 lower end of the particle size range, which is
3 typically referred to as a powder, and it's a subset
4 of a bulk solid. Fromthat point on up, there's
5 really no universal termthat's used to describe
6 that bulk solid.
7 Q You had said in paragraph 13 that Jeni ke &
8 Johanson had tested pneunatic conveyi ng of
9 materials. You identified powders, pellets and
10 granular bulk solids. Again, does the term granul ar
11 give sone indication as to the size of the
12 particles?
13 A To sone people it does. Again, it's a
14 termof art that connotes sonething |arger than a
15 powder, but there's no strict definition of where a
16 powder stops and a granul ar bul k solid begins.
17 Q But in those instances for powders,
18 pellets and granul ar bul k solids, when those were
19 conveyed they woul d be surrounded by air?
20 MR VWERNER  (bjection to form
21  Foundati on.
22 A In nost cases that's true, but it's not
23  excl usive.
24 Q (BY MR ROSE) And in those cases of the
25 powders, pellets and granul ar solids, those
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1 materials are not thixotropic; is that correct?
2 MR. WERNER  Objection to form and scope.
3 A Again, it's difficult to make generalities
4 inthis field. | would say in nost cases the answer
5 is no, but I"'mthinking of tar sands as an exanple
6 of a bulk solid that is also thixotropic.
7 Q (BY MR ROSE) What are tar sands? |'m
8 not famliar with that term
9 A The termtar sands or oil sands is a
10 formation, principally, in A berta, Canada, or there
11 are other parts of the world that have this, but
12 it's basically an oil-rich formation that -- in
13  which one separates the oil fromthe refuse and sold
14  on the open market.
15 Q | want to turn and talk briefly about your
16 definition of a person of ordinary skill in the art.
17 And I'mon Exhibit 1044 at paragraph 29. You
18 identify the person of ordinary skill as a person
19 wth a bachelor's degree in science or engineering,
20 such as nechanical, industrial or chem cal
21 engineering, along with five years of experience in
22 the design of systens for the handling of bulk solid
23 and fluid materials, including through the use of
24  pneumati c conveyance.
25 Do you see that?
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1 A | do see it. You left out two words in
2 two occasions here. | said at |east a bachelor's
3 degree and at |east five years experience.
4 Q On what do you base that concl usion? How
5 did you cone up with those terns?
6 A | don't recall how | arrived at that
7 particular wording. It could have been in
8 discussion with ny coll eagues or attorneys here at
9 this firm but it's ny best description of a person
10 that | would consider to have ordinary skill in the
11  art.
12 Q And the other alternative, | think you
13 said, is a person who had a graduate degree, a
14 master or a PhD in an engineering or related
15 discipline. She or he would have at |east three
16 years of experience in the design of systens for
17 handling and transfer of bulk solid fluid materials,
18 including pneumatic conveyance.
19 Do you see that?
20 A Yes.
21 Q And where did you cone up with that
22  concl usion?
23 A My answer would be the same as ny previous
24 one. | don't recall.
25 Q Nei t her of your definitions requires that
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1 the person of skill have any experience on a
2 drilling rig; is that correct?
3 A That's correct.
4 Q Or any experience in conveying dril
5 cuttings?
6 A That's correct.
7 Q Wiy is that?
8 A Because, in ny opinion, it's not necessary
9 for a person to have experience on an oil rig,
10 because it's sinply another |ocation where a
11  pneumatic conveying systemcould be used and is used
12 as far as these patents are concerned. And,
13 simlarly, it is not necessary for a person to have
14  experience with drill cuttings, because, again,
15 drill cuttings is not a well-defined term It's
16 basically a paste or a sludge that is being
17  processed and conveyed either on a drilling rig or
18 froma drilling rig to a boat or a ship.
19 So as | see it, this is basic pneumatic
20 conveying 101, that you're taking a material, you
21 are placing that material in a blow tank, you're
22  pressurizing that blow tank and you're conveying
23 material. Wether that systemis on an oil rig or
24  on an industrial plant, whether the nmaterial is
25 drill cuttings or sone other non-free flow ng
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1 material, to me, those are immterial. And one
2 should be able to take fromthe literature, from
3 other patents, from books and publications, and use
4  that basic pneumatic conveying 101 technology to
5 design and operate such a system
6 Q |'d like to turn to page 41 of your
7 declaration, Exhibit 1044. And there, beginning
8 wth paragraph 91, you begin a discussion of the
9 Laster reference. Do you see that?
10 A Yes.
11 Q And there is a statenent to Laster
12 teaching the use of a pneumatic punpi ng apparat us
13 for punping drilling nmud and like thick, difficult
14 to punp slurry fluids that can be used on drilling
15 rigs. And then next you say, Laster describes
16 drilling nud as a thick, viscous fluid that is quite
17 thick and difficult to punp or nove when it is used
18 up. And then the next sentence you tal k about
19 Laster directed to drilling nud that had been used
20 to the point that it has becone too polluted or too
21 filthy to reclaim Then you say, one of ordinary
22 skill would understand this to be indicating that
23 drilling mud has been so contam nated with dril
24 cuttings that it can no |onger be used for the
25 drilling operations and nust be renoved fromthe
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1 site.
2 How woul d sonebody who's not had any
3 experience with drill cuttings or on adrilling rig
4 understand that what is being said in Laster is that
5 the nmud has been so contam nated with dril
6 cuttings?
7 A | think that a person of ordinary skil
8 could nake that determ nation by going to the
9 literature and readi ng whatever the patents or
10 various publications about operation of a
11 drilling -- of adriller -- oil drilling rig.
12 Q But you didn't identify anything other
13 than Laster in order for the person of ordinary
14  skill to cone to that conclusion in this case; is
15 that right?
16 A That's right.
17 Q Now, we've heard the termused today
18 non-free flowng. 1Isn't non-free flow ng the
19 opposite of free-flow ng?
20 MR VWERNER  (bjection to form
21 A Yes. | would say that non-free flowng is
22 not free-flow ng, by definition.
23 Q (BY MR ROSE) What |'ve handed you is the
24  petition regarding the '062 patent, clains 1 through
25 29. And I'd like to direct your attention to the
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1 bottom of page 11, and here the petitioner is

2 talking about what is free-flowing and cites to a

3 dictionary definition for free-flowng that is,

4 quote, characterized by easy freedomin novenent,

5 progression or style.

6 Do you see that?

7 A Yes.

8 Q So non-free flowing is defined in terns of

9 freedom Enphasis is on the word freedom correct?
10 MR. WERNER  Objection to form  Scope.

11 Q (BY MR ROSE) I'Il hand you anot her

12  docunent that was also -- has been previously marked
13 as Exhibit 1043.

14 (Previously Marked Deposition Exhibit

15 Nunber 1043 introduced to the w tness.)

16 Q (BY MR ROSE) And that dictionary

17 definition is found here for free-flow ng,

18 characterized by easy freedomin governnent,

19 progression or style -- in nmovenment, progression or
20 style. Sorry. And, again, so here the definition
21 relied on by the petitioner defines non-free flow ng
22 in ternms of freedom correct?

23 MR. WERNER  Objection to form and scope.
24 A No. | wouldn't say that is correct. |If
25 | -- These are dictionary definitions, as stated in
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1 this petition, and just prior to that | indicate, on
2 the second line of this paragraph, the specification
3 does not provide any gui dance concerning how to
4 differentiate between these two categories, nanely
5 free-flowng versus non-free flowng. Further --
6 And I'mquoting now Further, as stated in
7 Exhibit 1016, the material itself cannot be
8 characterized as non-free flow ng, close quotes.
9 Continue: |In discussing the flowability of powders
10 around the tinme that the alleged invention of the
11 '062 patent, Exhibit 1016, states, quote, flow
12  behavior is multi-dinmensional, close quote, and
13 depends on many characteristics beyond the nateri al
14 itself, such that, quote, no one test could ever
15 quantify flowability, close quotes.
16 Q (BY MR ROSE) But in the petition, at the
17 top of page 12, petitioner refers to sonething that
18 is non-free flowng if it does not freely nove,
19 i.e., it exhibits sone resistance to flow.
20 So is it your opinion that sonething is
21 non-free flowmng if it exhibits some resistance to
22 flow?
23 A Yes.
24 Q Any resistance to flow?
25 MR. WERNER Objection to form
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1 A No. | wouldn't go that far. Again, it's
2 not avery well -- there's not a strict bound
3 between sonething that is free-flow ng and non-free
4 flowing. There's always going to be some resistance
5 toflow, just in ternms of friction of particles
6 against a surface, for exanple.
7 Q (BY MR ROSE) Right. That was sort of
8 where | was going with my next question. Doesn't
9 everything have sonme resistance to fl ow?
10 A Yes.
11 Q But not everything is non-free flow ng.
12 Sone things are free-flow ng even though they have
13 sone resistance to flow?
14 A Yes. And the point that is made here --
15 and | make this point in ny declaration -- is that
16 one cannot | ook solely at the material itself but at
17 the systemor the container in which that materi al
18 is placed. And there's an interaction between the
19 two. You can take what nost people would consider a
20 free-flowing material, such as dry sand or plastic
21 pellets, and if you put that material in a hopper,
22 and that outlet size is smaller than, say, three or
23 four grains of that material, it won't discharge.
24 In that case you would say the nmaterial is non-free
25 flow ng because it's not comng out. So it's not
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1 just the material, but it's the systemin which that
2 material is being handled that allows one to
3 differentiate, as crudely as is the case, whether
4 the material readily discharges or it does not
5 discharge.
6 Q W' ve al ready discussed, and | think
7 you've already agreed, but correct ne if |'mwong,
8 that when tal king about drill cuttings, for exanple,
9 sonetines the drill cuttings are free-flow ng and
10 sonetinmes they are non-free flow ng, correct?
11 MR. WERNER Objection to form
12 A Again, M. Rose, drill cuttings is not a
13 termthat, in ny opinion, has any particular netes
14  or bounds as to its definition, depending on the
15 subsurface formation, the way that the material --
16 that the drill is operating, the drilling nmud, how
17 much the nud is separated fromthe cuttings, can
18 have and does have extreme inportance in ternms of
19 the characteristics of the material. In nost cases
20 | woul d expect that drill mud, drilling nud is
21 non-free flowng, but | could see a situation
22  where --
23 Q (BY MR ROSE) You nean drill cuttings?
24 A Drill cuttings. Excuse ne. Thank you for
25 the clarification. Were drill cuttings are
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1 non-free flowing, but in sone cases they could be
2 free-flow ng.
3 Q And isn't the termnon-free flow ng used
4 in your field to nean -- at |east sonetines to nean
5 does not generally flow freely by gravitational
6 force?
7 A That's a termthat's often used, yes.
8 Q And in your declaration, when you talk
9 about non-free flow ng at paragraph 41, you recite
10 to Exhibit 1016. That's on page 17. |'msorry.
11 Page 17, paragraph 41, and the citation to
12 Exhibit 1016. |If | got that wong | apol ogi ze.
13 (Previously Marked Deposition Exhibit
14 Nunber 1016 introduced to the w tness.)
15 Q (BY MR ROSE) And I'll just hand you
16 Exhibit 1016. That's an article about powder
17 flowability, correct?
18 A Yes.
19 Q And drill cuttings are not powder,
20 correct?
21 MR. WERNER  Objection to the form and
22  foundati on.
23 A | would say that, as a general rule, dril
24  cuttings are not powder, but | would point out to
25 you in this particular article, which is witten by
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1 two engineers in my conpany who work for ne and have
2 for years, this particular article was witten for
3  Pharmaceutical Technol ogy magazine. And so in the
4  pharnmaceutical world, nost of the materials, bulk
5 solids that are handled, are |less than a hundred
6 mcrons in size, and hence the term powder is used
7 very often to describe that materi al
8 Having said that, in nmy opinion, the
9 description of flowability and how the systemis as
10 inportant as the material itself in defining
11 flowability applies, whether it be a powder or any
12  other type of bulk solid.
13 Q (BY MR ROSE) And so at page 62 of
14  Exhibit 1016, the author or authors state -- and I'm
15 on the first paragraph towards the top wth the
16  sentence beginning with therefore. Therefore, a
17 nore accurate definition of powder flowability is
18 the ability of powder to flowin a desired nmanner in
19 a specific piece of equipnent.
20 |s that right?
21 A Yes.
22 Q So in that instance, the term of
23 free-flowing is tied to the piece of equipnent or
24  the particular container?
25 A Yes. As | said earlier, it's a
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1 conbination of the material, the bulk solid and the
2 container, or the systemin which you're trying to
3 get that material to nove. And the follow ng
4 sentence just reinforces what | said earlier about
5 taking the material, such as dry sand or plastic
6 pellets. It's only free-flowng if the container
7 opening is such that it allows the material to
8 discharge.
9 Q |f you will, turn to page 74 of
10 Exhibit 1016. And in the mddle colum, the |ast
11 full paragraph, beginning with the word because. Do
12 you see where I"'mreferring, in the mddle col um?
13 A Whi ch par agraph?
14 Q Page 74. |'msorry.
15 A And whi ch page?
16 Q The last full paragraph starts with the
17 word because.
18 A 74.  Ckay.
19 Q And six lines down in that paragraph
20 there's a sentence starting with, if the powder.
21 A Yes.
22 Q |f the powder is sufficiently free flow ng
23 and dense, gravity-driven flowinto the rolls may be
24  possible.
25 Do you see that?
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1 A Yes.
2 Q And further down, if the powder is poor
3 flowing so that conmpaction is required to inprove
4 flow (as is often the case), then gravity-driven
5 feed into the rolls may be possible. So
6 free-flowng --
7 A Excuse nme. May be inpossible.
8 Q | npossible. That's right. | read that
9 incorrectly. So free-flowing is being described
10 here in terns of whether gravity-driven flowis
11  possible, correct?
12 MR. WERNER Objection to form
13 A In this particular instance, this whole
14  section, as you can see, near the top of the first
15 columm on this page, this whole section has to do
16 wth conpaction processes.
17 Q (BY MR ROSE) So it is possible to define
18 non-free flowng in ternms of gravity.
19 MR. WERNER Objection to form
20 Q (BY MR ROSE) Is that fair?
21 A It is possible, yes.
22 Q | want to turn you back to your
23  Exhibit 1044, your declaration. And I'm/looking at
24 the -- in paragraph 43, just follow ng your citation
25 to the two YouTube videos.
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1 A Yes.
2 Q There's a sentence that says, while | do
3 not believe the boundaries of the term paste could
4  be ascertained by those of ordinary skill in the art
5 wth any reasonable certainty, | believe the
6 materials shown in this video and phot ographs --
7  photographs woul d be considered by those of ordinary
8 skill inthe art to qualify as exanples of a paste
9 formof drill cuttings.
10 You use the termpaste form |Is that
11  because there are other forms of drill cuttings that
12 aren't necessarily a paste?
13 A Again, M. Rose, as |'ve testified
14  nunerous tinmes here, drill cuttings, in my opinion,
15 are -- refer to a material that could be extrenely
16 variable, and while in many cases the material would
17  be considered paste form in other cases it could be
18 a nonpaste.
19 Q So isn't it a fair construction of the
20 termnon-free flowng drill cuttings to be materi al
21 generated by the drilling of an oil well containing
22 a mxture of earth and drilling fluid or oil that
23 does not generally flow freely by gravitational
24  force?
25 MR. WERNER Objection to form
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1 A On paragraph 41 |1've provided a
2 description of what | believe those of ordinary
3 skill would believe to be the broadest reasonable
4 interpretation of the phrase non-free flow ng dril
5 cuttings as used in the patent. And | state here,
6 quote, would cover, quote, a mxture of liquid and
7 earth-extracted material that exhibits sone
8 resistance to flow, close quotes.
9 Q (BY MR ROSE) We've tal ked about the use
10 of the termsone resistance to flow Al drill
11 cuttings resist -- sonme resistance to flow, don't
12  they?
13 MR VWERNER  (bjection to form
14 A Yes.
15 Q (BY MR ROSE) But we've also discussed
16 that there are sone drill cuttings that are non-free
17 flowing and sone drill cuttings that are
18 free-flowing, correct?
19 MR. WERNER Objection to form
20 M scharacterizes testinony.
21 A There are sone that are nore free-flow ng
22  than others.
23 Q (BY MR ROSE) Al right.
24 A Again, there's not a sharp demarcati on,
25 whether it cones to drill cuttings or any other bulk
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1 solid, between non-free flow ng and free-fl ow ng.
2 Q You will agree with ne that there are sone
3 drill cuttings that are not non-free flow ng?
4 MR. WERNER  Obj ection to form and
5 foundation.
6 A It is -- Gven, again, this is such a
7 broad range of materials, | could envision a
8 condition in which the material would be -- the
9 drill cuttings would be nore on the free-flow ng
10 side as opposed to the non-free flow ng side.
11  would think the majority of the cases, however,
12 we're tal king about a non-free flowng material.
13 Q (BY MR ROSE) Those materials you just
14  described as being on the nore free-flow ng side,
15 those woul d still exhibit sone resistance to flow
16 wouldn't they?
17 A Yes.
18 MR. WERNER Objection to form
19 Q (BY MR ROSE) And so using your
20 definition at the bottom of page 16, paragraph 41,
21 using your definition, those cuttings that you just
22  described as being nore on the free-flow ng side
23 than on the -- I'"msorry. Yeah. More on the
24 free-flow ng than the non-free fl ow ng side, those
25 would still fall under your definition of non-free
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1 flowng drill cuttings; isn't that correct?
2 MR VWERNER  (bjection to form
3 | nconpl ete hypot hetical .
4 A Based on the definition |'ve provided
5 here, yes. Everything' s going to have sone
6 resistance to flow.
7 Q (BY MR ROSE) W talked a little bit
8 earlier today about mass flow -- | believe you
9 nentioned that early on -- based on sone work that
10 Dr. Jenike did in the early 1960s. Do you renenber
11  our discussion about mass flow?
12 A Yes.
13 Q Mass fl ow appears in several of the clains
14  in these cases; isn't that correct?
15 A Yes.
16 Q You did not provide a definition of mass
17 flow, did you, in your declarations?
18 A | don't recall doing so. | mght have.
19 (Previously Marked Deposition Exhibit
20  Nunber 1004 introduced to the w tness.)
21 Q (BY MR ROSE) Go ahead and hand you a
22  copy of Exhibit 1004, which is U S. Patent
23 7,186,062. And, for exanple, if you could turn to
24 colum 7 of the '062 patent, claim9, that claim
25 reads, the nmethod according to claim8 wherein the
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1 conical hopper portion has a predeterm ned cone

2 angle, wherein the cone angle enables mass fl ow of

3 the drill cuttings.

4 Do you see that?

) A Yes.

6 Q And wi t hout going through all the other

7 clainms that have mass flow, 1'd like to turn your

8 attention to colum 2 of the '062 patent,

9 Exhi bit 1004. And at colum 2, line 53, after the
10 word value -- Do you see where | anf

11 A Yes.

12 Q Ckay. The patent states, then the flow
13 changes fromcore flowto so-called mass flow. In
14 the case of nmass flow, the nmaterial descends as a
15 mass in a uniformway towards the outlet wth al
16 the material noving.

17 Do you see that?

18 A Yes.

19 Q Is that a fair definition, a reasonable
20 definition for the termnmass fl ow?

21 A The only -- In general | would say yes.
22 The only thing that | would disagree with is the
23 word uniform The key for nmass flowis to get al
24 of the material noving, which is the last part of
25 that sentence. |If you have a tall cylindrical
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1 vessel, then in the upper portion of that vessel the
2 material will nove at a uniformvelocity across this
3 cross-section.
4 | n the convergi ng hopper section,
5 typically a cone, at least in terns of these patents
6 are concerned, there's going to be a velocity
7 gradient, such that the nmaterial at the center is
8 going to flow faster than the material at the walls.
9 As long as the material is noving, that's considered
10 to be mass flow
11 Q And if you wll, turn to colum 5 of
12 Exhibit 1004. And in particular 1'd like to direct
13 you to the sentence beginning at line 39 of colum
14 5. It begins with, due to the conical. Are you
15 there?
16 A Yes.
17 Q Ckay. The '062 patent states, due to the
18 conical angle of the conical or hopper section 93
19 being less than a certain value, the material flow
20 out of the container 93 is of the type known as mass
21 flowand results in all of the material exiting
22 uniformy out of the container.
23 Do you see that?
24 A Yes.
25 Q So, again, that's the definition of mass
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1 flowthat's used in the '062 patent, correct?

2 A Yes.

3 Q And if we can take a | ook back at

4 Exhibit 1016 that we had out earlier.

5 MR, WERNER: Wi ch exhibit?

6 MR, ROSE: 1016.

7 Q (BY MR ROSE) And in particular ['m

8 looking at page 64. And there are two di agrans

9 there showing, on the right, mass flow. Do you see
10 that?

11 A Yes.

12 Q Wul d you agree that that's a depiction of
13  mass flow?

14 A Yes.

15 Q And in that depiction is the material not
16 flowing uniformy?

17 MR. WERNER  Objection to form

18 A |t depends how one defines uniformy. And
19 I'mnot certain exactly how M. Snowdon was usi ng

20 that term |If one considers uniformy to be the

21 velocity across the cross-section, then at the top
22 of this container, if one were to |look at that top
23 surface as it noves downward, it would be uniformin
24  velocity. It would be all noving down vertically

25 and at essentially the sane velocity. In the hopper
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1 section, as you can see by the length of the arrows,

2 the material is noving, first of all, at the

3 centerline that's noving down vertically, and

4 whereas at the walls it's noving down parallel to

5 the walls, so that the direction of novenent has

6 changed.

7 And, second, by the length of the arrows,

8 you can see that what is being depicted here is that

9 the velocity at the center is greater than the

10 velocity at the walls, and that's just effect of

11 natural physics. At the centerline there's no

12 resistance to the novenent of the particles, whereas
13 at the wall the particles are sliding against a

14  stationary surface, and therefore their velocity is
15 going to be lower. So whether or not one that

16 considers to be uniformor not, | don't know.

17 But that's -- This is just basic physics
18 of how material flows in a container in which one

19 has a mass flow pattern, as contrasted with funnel
20 flow, or as M. Snowdon calls it, core flow, they're
21 one and the sane. On the left side of this figure,
22  figure nunber 2, you can see that there is an

23 indication that you have sone noving material. It's
24 nmoving at the walls at the top of the vessel. But
25 as you get down in the lower half of the cylinder
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1 and into the hopper, there's only a central core

2 that is noving, and the material outside of that

3 core is stagnant.

4 Q (BY MR ROSE) Does this nean that the

5 flowis localized?

6 MR VWERNER  (bjection to the form

7 A | think that's a reasonable termto use to

8 describe the flow, yes. Localized at least in a

9 portion of the container.

10 Q (BY MR ROSE) We talked earlier about

11 granular materials. And without getting back

12  through that whol e discussion of, as far as the size
13 of the table. But we tal ked about in your paragraph
14 13 where you reference powders, pellets and granul ar
15 bulk solids, those materials. Can those experience
16 uniformflow in a pneumatic conveyance?

17 MR. WERNER  Objection to form

18 A Now we' re tal ki ng pneunati c conveyance,

19 and we're tal king about uniformflow and pneumatic
20 conveyance. |It's very different than what we were
21  just talking about. Do | understand that correctly?
22 Q (BY MR ROSE) What's the difference

23  between what we've been tal ki ng about and pneumatic
24  conveyance? W've been tal king about in terns of

25 the '062 patent.
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1 MR WERNER  Objection to form
2 A Let me understand your question then.
3  When you tal k about pneumatic conveyance, are you
4 talking about within the pipeline itself or are you
5 talking inrelation to the patent, within the bl ow
6 tank?
7 Q (BY MR ROSE) [I'mtalking about what's
8 shown in Figure 2 of Exhibit 1016.
9 A Whi ch has nothing to do with pneunatic
10  conveyi ng.
11 Q Ckay.
12 A At |east as far as the pipe is concerned.
13 It may have to do with the blow tank in the case of
14  these patents, but we're talking -- in Figure 2 of
15 Exhibit 1016, we're tal king about a storage
16 container in which there is a nmass of particles of
17 sone size and shape, and one is | ooking at what
18 happens as that mass of particles is discharged from
19 that container. And does all of the naterial nove
20 as soon as anything is wthdrawn? Mss flow? O is
21 sone of the material stationary while the rest is
22  nmoving, which is funnel flow, or as M. Snowdon
23 calls it, core flow
24 Q Vell, if inablowtank it's being --
25 pneumatic pressure is being applied to, would such
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1 materials as powders, pellets and granul ar bul k

2 solids experience mass flow?

3 MR VERNER (bjection to form

4  Inconplete.

5 A They could if, as M. Snowdon points out,

6 acritical angle is achieved as far as that design

7 1s concerned.

8 Q (BY MR ROSE) And does it also require a

9 sufficient separation of the particles?

10 MR VERNER (bjection to form

11 A No.

12 Q (BY MR ROSE) Have you heard of the term
13 rat hol es?

14 A Absol utely.

15 Q How are those forned?

16 A Rat holes are fornmed in funnel flow

17 containers or can formin a funnel flow container.
18 Not all funnel flow containers wll

19 exhibit rat-holing, but if you have, in the case of
20 Exhibit 1016, Figure 2, if you have material that is
21 stagnant as material is discharging, then, depending
22  upon the cohesiveness of that material, once that

23 central core of material discharges, the renaining
24  stagnant material is stationary and never

25 discharges. And so you end up, if you look into the
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1 top of that vessel, wth a condition as shown in
2 Figure 1 of the sane exhibit, where a rat hole forns
3 because of that stagnant material that on its own
4  cannot and does not discharge through the outlet.
5 Q So is it your understanding and your
6 testinony that Figure 2 in Exhibit 1016, that does
7 not relate to the application of air to solids? 1Is
8 that what you're saying?
9 MR. WERNER  Objection to the form
10 A | don't understand your question.
11 Q (BY MR ROSE) Does that -- |Is what's
12 being shown in Figure 2, is it solely show ng
13 gravity flow?
14 MR WERNER  Objection to form
15 A No. As far as this particular publication
16 is concerned, | haven't taken the tine to read
17 through line by line of what the authors state here,
18 but for this particular publication, it's probable
19 that they were referring to gravity flow condition.
20 But as M. Snowdon explains in the patent, dependi ng
21 upon the material that's being handl ed and dependi ng
22 upon the configuration that is the cone angle -- and
23 | would also point out the outlet size and the
24  anount of pressure that's being applied -- that it
25 is possible to have a mass flow condition in a bl ow
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1 tank.
2 MR ROSE: | think we're at a good
3 stopping point. It's alittle after noon, so |lunch
4  Dbreak?
5 MR. VWERNER  Ckay.
6 (Wher eupon, the proceedi ngs were in recess
7 at 12:05 p.m and subsequently reconvened at
8 1:10 p.m, and the follow ng proceedi ngs were
9 entered of record:)
10 (Previously Marked Deposition Exhibit
11 Number 1006 introduced to the wi tness.)
12 Q (BY MR ROSE) Dr. Carson, |'ve handed you
13 a docunent that was previously marked as
14  Exhibit 1006. This is what's sonetinmes referred to
15 as the C affone reference. |s that how you
16  pronounce it?
17 A | don't know. It's as good as any.
18 Q Ckay. Are you famliar with this
19 reference?
20 A | am
21 Q Can you wal k ne through what exactly is
22 being done with this systemthat's shown in
23  Figure 2?
24 MR. WERNER  Objection to form
25 A So as | understand Figure 2, is that
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1 material is collected initem40. This has to do
2 wth, as | recall, hospital waste and sl udge,
3 organic material, skinmmngs, unwashed grit, unground
4 screenings. So the material is collected there, and
5 then when valve 20 is opened, that material then
6 drops down into what |I'll call the blow tank, nunber
7 11, and then valve 20 is closed, and the vessel is
8 then pressurized using line 22, and once a
9 particular pressure is reached, then the material is
10 then conveyed through line 29 and goes into an
11 incinerator, which is item 30.
12 Q And so the material that goes into the
13 container 11, or 19, those are fed in by gravity
14 feed; is that correct?
15 A | don't recall howit's fed in. It |ooks
16 fromthis that it mght be gravity fed, yes.
17 Q And C affone teaches the conveyi ng of
18 solids, right?
19 MR. WERNER: Objection to the form
20 A Vell, he calls it waste material. And |
21 enunerated what he says in the first paragraph. So
22 yes, it's various forms of solids, including organic
23 matter. | would imagine this would be liquid of
24  sone sort, potentially, mxed in with the nmaterial.
25 Q (BY MR ROSE) Liquid mixed in with the
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1 solids?
2 A Yes.
3 Q And in colum 1, beginning at line 70,
4 Caffone lists several materials, right?
5 A Yes.
6 Q And he includes screenings, grit, sludge
7 cake, skimm ng, hospital waste, refuse, garbage,
8 Dbark, plastics and the like, fromthe collection
9 chanber?
10 A Yes.
11 Q And none of those are sludge, correct?
12 MR. WERNER Objection to form
13  Foundati on.
14 A | wouldn't characterize it this way.
15 | ndeed he tal ks about a sludge cake. To ne that's
16 sl udge.
17 Q (BY MR ROSE) What is sludge cake as
18 conpared to sludge?
19 MR. WERNER Objection to form
20 A | don't know the difference. | would take
21 it to be one in the sane.
22 Q (BY MR ROSE) Are sludge cakes dried
23 sl udge?
24 A Coul d be, but, again, |I don't think it's a
25 well-defined term
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1 Q Are any of these materials non-free
2 flow ng pastes?
3 MR VERNER (bjection to form
4 A | woul d say that several of themare --
5 could be considered non-free flowi ng paste. Sludge
6 cake, skinmm ngs, hospital waste, garbage. Garbage
7 is probably not a paste, but those first three
8 certainly could be paste.
9 Q (BY MR ROSE) The materials are fed into
10 the pressure chanber by gravity feed; isn't that
11 right?
12 A You asked ne that a nonent ago. | believe
13 that's the case. 1'd have to go through the
14  specification to see for sure, but it |ooks from
15 Figure 2 that that's the case.
16 Q There's also an -- The materials are al so
17 somewhat aerated, aren't they?
18 MR. WERNER Objection to form
19  Foundati on.
20 A | don't see how you woul d cone to that
21  concl usion.
22 Q (BY MR ROSE) If you would, turnto
23 colum 3, beginning at line 11. There's a
24  discussion of, thus, the waste is conpacted in the
25 ejector.
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1 Wul dn't there need to be sone conponent

2 of air in order for the material to be conpacted?

3 MR. VERNER: (bjection to form

4 A |''msorry. Your question again?

5 Q (BY MR ROCSE) Yes. It says, when the

6 waste is conpacted in the ejector.

7 In order for there to be conpacti on,

8 doesn't there necessarily need to be sone anount of

9 entrained air? Oherwise it would already be

10  conpact ed.

11 MR VWERNER: (Objection to form

12 A | don't followthat at all.

13 Q (BY MR ROSE) How is waste conpacted if
14 there's no air entrained in it?

15 A By the application of air pressure to the
16 top of the ejector.

17 Q And then the materials are then

18 transferred out of the ejector, correct?

19 A Yes.

20 Q And then through piping at the bottonf

21 A Yes.

22 Q Then it goes up a rigid piping to the top
23 of Figure 2, where you see numeral 317

24 A Yes.

25 Q And then it enters item 30, which is an
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1 I nci nerator, right?
2 A Yes.
3 Q So this is being used to incinerate waste?
4 A Yes.
5 Q Ckay. And is there any discussion of what
6 the liquid or water content is in the materials of
7 the sludge material you identify?
8 A |'msorry. In this patent?
9 Q Yeah. You said sludge cake. |s there any
10 way to determ ne how nmuch water, what the liquid
11 content is?
12 A No.
13 Q And we don't have any understandi ng what
14 the air to solid ratio is, correct?
15 A That's correct.
16 Q Do you know why Ci affone refers to
17 conpressing the waste in the injector?
18 A | believe it would be for the sane reason
19 as in the Snowdon patents, that air, or in general
20 sone gas, is being introduced at the top of the
21 vessel, and that acts as a piston to conpact the
22 material that is belowthe free board space of the
23  vessel.
24 Q And then when it gets to the incinerator
25 it disperses, correct?
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1 A Yes.
2 Q Woul d there necessarily be some air in the
3 material in order for it to disperse?
4 A No. | wouldn't say in order for it to be
5 dispersed. As it's being dispersed some air would
6 be introduced.
7 Q And then it's incinerated?
8 A That's ny understandi ng, yes.
9 Q Wll, taking a |ook at the materials
10 shown, for exanple, in Exhibit 1037, the dril
11 cuttings, would those be able to be incinerated in
12 an incinerator?
13 MR VWERNER  (bject to the scope.
14 A | don't know.
15 Q (BY MR ROSE) O in Exhibit 10397
16 A | don't know.
17 Q But G affone doesn't teach fluidizing the
18 material in the ejector, does it?
19 A No.
20 Q QO her than the sludge cake, are any of the
21 materials identified in colum 1, starting at |ine
22 70, would those constitute sludge?
23 MR. WERNER  Objection to the form
24 A As | testified a few nonents ago,
25 M. Rose, | would expect that it's possible. Again,
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1 these are just words. Hard to know exactly what's
2 being referred to. But skinmmngs and hospital
3 waste, and | guess | would include refuse, all of
4 those could be sludges. And | would al so point out,
5 above this, starting at line 49, it tal ks about
6 simlar problens in the conveyance and di sposal of
7 other types of waste, include, for exanple, skinmmng
8 and digestive scum and sewage waste, hospital waste,
9 animal waste, refuse, garbage and the |ike.
10 Q Right. And it's identifying nmuch the same
11 as it identified starting at 70, going on to wood,
12  bark, sawdust, waste plastics and the |iKke.
13 A Yes.
14 Q How woul d you determ ne whet her any of
15 those materials is a sludge?
16 MR VERNER  (bjection to form
17 A Vell, as | stated in ny declaration,
18 there's not a universally accepted definition of
19 either a sludge or a paste. |It's basically a
20 non-free flow ng cohesive material. It usually has
21 sone liquid conponent in addition to particles.
22 Liquid could be water, oil or sone other Iiquid.
23 Q (BY MR ROSE) But if it's non-free
24 flowing it wouldn't go into the ejector by gravity,
25 would it?
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1 MR WERNER  Objection to form

2 A It could, depending on the size of pipe 14

3 and the opening to the ejector.

4 Q (BY MR ROSE) Then it would not be

5 non-free flowng, would it?

6 MR VWERNER  (bjection to form

7 foundation, assumes facts, and m scharacterizes

8 testinony.

9 A As | testified earlier, M. Rose, and as
10 pointed out in nmy -- by ny colleagues in

11  Exhibit 1016, whether the material is free-flow ng
12 or non-free flow ng depends not only on the nateri al
13 or the container or the vessel in which that

14 material is being handled. So while | could see a
15 situation where the material is able to flow by

16 gravity fromvessel 40 through pipe 14 into the

17 ejector 11, that doesn't necessarily nean that the
18 material would flow fromthe ejector into pipe 26.
19 And so you could have the material that flows in one
20 instance but doesn't flow in another instance, and
21 that's entirely consistent wth Exhibit 1016.

22 Q (BY MR ROSE) And G affone doesn't nake
23 any nention of mass flow, does he?

24 A | don't recall that he did, no.

25 (Previously Marked Deposition Exhibit
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1  Nunber 1007 introduced to the wtness.)
2 Q (BY MR ROSE) You now have a docunent
3 that was marked as Exhibit 1007. Do you recognize
4 this?
5 A | do.
6 Q What is this?
7 A This is the so-called Macawober brochure.
8 Q All right. This is a piece of marketing
9 literature, correct?
10 A That is correct.
11 Q And on page -- | don't know that they have
12 page nunbers here, but the fifth page.
13 A Yes.
14 Q Where it says Macawber Engi neering
15 Limted at the top?
16 A Yes.
17 Q What is that unit that's shown in the top
18 mddle set of draw ngs?
19 A That is Macawber's so-cal | ed Denseveyor
20 device, and it has the Macawber donme valve at the
21  top.
22 Q And the air intake in the Macawber
23  Denseveyor is on the side of the tank; isn't that
24  right?
25 A It's shown near the top of the cone
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1 section, yes.

2 Q Wiy is the air added on the side?

3 A | do not know.

4 Q Does that affirmthat the air serves as a

5 fluidizing agent inside the tank?

6 MR WERNER  (bject to the form

7 A No, it does not.

8 Q (BY MR ROSE) Wy not?

9 A Because if the -- It depends on the anount
10 of material that is placed into the bl ow tank, but
11 as shown in nunber 3, if the level is belowthe
12 inlet nozzle, then the air that's being introduced
13 is sinply conpacting and pressurizing the materi al
14 that's belowit.

15 Q And that's different fromwhat's shown in
16  Figure 2?

17 A That's correct. Figure 2 shows the

18 material being filled into the container such that
19 it goes all the way up to the done valve, and in

20 that instance there could be -- as the air is

21 introduced, there could be sonme Iimted anount of
22 fluidization of the material above the air inlet.
23 And indeed initem3 and that list to the right of
24  six itens tal ks about air is introduced at a

25 controlled rate to punp the material to its
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1 destination without fluidizing excessively. And |
2 understand that to refer to that material that in
3 item2is -- sonme of that material that's above the
4 air inlet. Once the material is pressurized and it
5 settles, then, initem3, then there's no
6 fluidization. It's sinply driving the materi al
7 through the vessel.
8 Q Wuldn't it have already been fluidized by
9 the tine you get to drawi ng 3?
10 MR VERNER (bjection to form
11 A There coul d have been sonme fluidization of
12 the material, some portion of the material above the
13 nozzle in nunber 2, but by the tine it gets to
14  nunber 3, | would expect that the material, because
15 of the conpacting effect of that air pressure, that
16 it would have renoved any degree of fluidization the
17 material had.
18 Q (BY MR ROSE) The item 3 that you read,
19 it uses the phrase wi thout fluidizing excessively.
20 Do you see that?
21 A Yes.
22 Q So by using the word excessively, doesn't
23 that suggest there is fluidization, there's just not
24  too nmuch of it?
25 MR. WERNER Object to the form
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 112


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 113

1 | nconpl et e.

2 A The way | interpret that wording is that

3 there could be sone anount of fluidization occurring

4 during a portion of the cycle, nanely initem?2, if

5 the material level is above that of the nozzle.

6 But, again, once the |level drops dowmn to what's

7 shown in nunber 3, | wouldn't expect there to be any

8 fluidization remaining.

9 Q (BY MR ROSE) And there's no nention in
10 Exhibit 1007 of using this product to convey pastes,
11  correct?

12 MR. WERNER Objection to form

13 A | do not see the word paste in this

14  docunment, but there are nmany nmaterials that are

15 listed which could be pastes.

16 Q (BY MR ROSE) Wiere do you see those?

17 A Vell, I'"mlooking on page 2, the first

18 colum. It nmentions in the second full paragraph, a
19 little over half way down, materials such as ultra
20 fine cohesive powders. It nentions a couple Iines
21  Dbelow that high noisture content materials,

22 chem cals and food stuffs could be pastes. It goes
23 on to say, quote, the list is endless. In fact, at
24  Macawber we call it our Ato Z of material handling,
25 close quotes. | seeinitem3 in the mddle colum,
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1 quote, whatever the matter, Macawber can handle it.
2 So that inplies to nme that a paste or a
3 sludge could be handled with this system And | see
4 on page 3 in the second colum it tal ks about the
5 conpany's installation of its Denseveyor system
6 diverse products. Mnced dog food in this condition
7 could be a paste. Detergent fines | suppose could
8 be a paste. So while the word paste itself is not
9 here, it's apparent to nme that Macawber is pronoting
10 their Denseveyor as a systemthat can handl e

11 virtually any type of material, including a paste or
12 a sludge.

13 Q Right. But it never says we can handl e

14  every material including a paste or a sludge. It

15 just says our product can handl e everyt hing.

16 MR WERNER Object to the form

17 A Basically that's what it says.

18 Q (BY MR ROSE) And this is a pronotional
19 advertisenent, isn't it?

20 MR WERNER  (bject to the form

21 A Pronoti onal brochure.

22 Q (BY MR ROSE) Wouldn't that fall under

23 the category of puffery?

24 MR. WERNER Objection to the extent it

25 calls for a legal conclusion.
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1 A | don't know how | can answer that. It's
2 a pronotional brochure. One would expect that
3  Macawber, being a reputable conmpany, woul d not
4  exaggerate their capabilities if they're not able to
5 neet that.
6 Q (BY MR ROSE) Well, when they say
7 whatever the matter, Macawber can handle it, surely
8 they did not test everything under the sun.
9 MR VERNER (bjection to form
10 A By definition, no, they did not, but they
11 certainly give no indication that there's any
12 material they' ve come up against that they coul dn't
13  handl e.
14 Q (BY MR ROSE) They don't say that they
15 can't handl e paste, but they also don't specifically
16 identify paste as sonething that can be handl ed,
17 correct?
18 A That's true.
19 Q And then on -- | guess it's page 5, the
20 green page, the colum to the right, that second
21  paragraph, they talk about excellent reliability
22 record on a wde variety of materials, cohesive
23  powders, granular products up to 5 mllineters, and
24  certain high noisture content substances can be
25 transported. Are any of those a paste?
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1 MR WERNER  Objection to form

2 A They could be. Certain high noisture

3 content substances. This refers to their

4  Controlveyor, which is a different technol ogy or an

5 extension of their Denseveyor system as |

6 understand it.

7 Q (BY MR ROSE) I'mreferring nowto the

8 page that had the drawi ng of the Denseveyor.

9 MR. WERNER Wi ch one? There's a couple.
10 MR ROSE: [|I'msorry. They don't nunber
11 all their pages, so let nme just count fromthe
12  beginning. One, two -- Five.

13 MR WERNER  Macawber Engineering Limted?
14 MR. ROSE: Macawber Engi neering Limted.
15 A Excuse me just a second. The previous

16 page we were tal king about woul d have been page 4.
17 Q (BY MR ROSE) Page 5 at the bottom So
18 you're right. The previous one woul d have been 4.
19 Now on the page that's entitled Macawber
20 Engineering Limted, on the left-hand colum the

21 docunent states, material is transferred from

22 totally enclosed plunb lines at |ow velocity by the
23  Denseveyor. The fully autonmatic systemis designed
24 to incorporate only one noving part, the done val ve.
25 Macawber used an air ratio of 25 to 1, which ensures
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1 mnimal material velocity and degeneration.

2 Isn't using an air ratio of 25 to 1,

3 doesn't that nmean that it's fluidizing?

4 A No.

5 Q What does that nmean, then, when you're

6 using an air ratio of 25 to 1?

7 A That, to nme, is referring to a solids

8 loading ratio, which as | testified earlier, if it's

9 above 20 to 25 -- and typically 25 would be a | ower
10 Iimt -- then it's dense phase conveyi ng.

11 Q Then so -- Ckay. Wen you say an air

12 ratio of 25 to 1, which is the air, the 25 or the 1?
13 A The air is the 1.

14 Q Ckay. And the 25 is the what?

15 A |'s the product, the material.

16 Q And in a paste, though, there is no air,
17 correct?

18 MR. WERNER Objection to form

19 A There is no air within the paste itself,
20  but in the application of a blow tank, such as shown
21 here in this exhibit, one could and woul d introduce
22 air at the top of the vessel with the paste inside,
23 and in so doing use that piston effect of driving

24  that paste through the pipe at the bottom

25 Q (BY MR ROSE) Is a paste a bulk granul ar
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1 solid?
2 MR VWERNER  (bjection to form
3 A As |'ve testified earlier, M. Rose, a
4 paste is not a well-defined term nor is the term
5 sludge well-defined. In the world of bulk solids
6 one generally thinks of dry, free-flow ng bul k
7 solids and powders on one extreme and a liquid on
8 the other, and there's a wide range of materials and
9 characteristics in between, and over a good portion
10 of that in-between range is material that has sonme
11 solids characteristics, sone |liquid characteristics,
12 and that's a paste or a sl udge.
13 Q (BY MR ROSE) (Ckay. So in your viewis a
14  paste a bul k granular solid?
15 MR. WERNER  Objection to form Asked and
16  answered.
17 A It's a material that consists of solid
18 particles in conbination with a liquid, and it has
19 certain characteristics of a bulk solid, it has
20 certain characteristics of aliquid, so | can't say
21 that it's definitely one or the other; it's in
22  between.
23 Q (BY MR ROSE) So you'd have no opinion
24  one way or the other whether a paste is a bulk
25 granul ar solid?
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1 MR WERNER  Objection to form
2 Mscharacterizes testinony.
3 A | don't know that | can testify any nore
4 clear than | have.
5 (Previously Marked Deposition Exhibit
6 Nunmber 1008 introduced to the wtness.)
7 Q (BY MR ROSE) |[|'ve given you what's been
8 marked as Exhibit 1008. Do you recognize this
9 exhibit?
10 A | do.
11 Q What is this?
12 A This is the so-call ed Macawber Coal Ships
13 exhibit. At least a portion of it is.
14 Q And you're referring to the portion
15 starting at page 21?
16 A Yes.
17 Q |s this the project that you worked on
18 wth M. Snowdon?
19 A The project that | worked on with
20 M. Snowdon is referenced on page 24, under the
21 title coal cargo provides fuel.
22 Q And the portion that you worked on was not
23 the pneumatic conveying portion of that project,
24  right?
25 A That's what | already testified. Yes.
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 119


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 120
1 Q Ckay. Turning back now to page 21, there
2 is a statenment starting at the top of the far right
3 columm starting wth the. |t says, the ash content
4 may also be very high. |In sone cases it may be
5 represented by clays, which, when coupled wth high
6 noisture contents, forma sticky,
7 difficult-to-handle material that blocks the
8 pneumatic pipeline.
9 Do you see that?
10 A Yes.
11 Q What is the "it" that's being referred to
12  there?
13 A The ash. The ash content.
14 Q So the ash may be represented by -- is
15 that clay that contam nates the coal ?
16 A It's -- Clay is one of the nonconbustible
17  conponents of what is called coal. Coal consists of
18 a carbonaceous material, and that obviously can be
19 burned, to sone extent, anyway, and then a
20  nonburnabl e conponent, which is referred to as ash.
21 So what it's referring to here is that in sone cases
22 that ash may have a high content of clay.
23 Q Ckay. So the coal burns but the clay
24 doesn't, and so the result of the coal burning and
25 the clay not, is that what it's referring to there?
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1 A I n general mnmy answer is yes. |It's just
2 that ash could be nore than just clay. It's any
3 nonburnabl e, nonconbustible conponent. But it's not
4 uncommon for clay to be a major conponent of ash.
5 Q Again, referring nowto page 22, and
6 there's a reference in the second paragraph,
7 beginning with, the three groups, on the right --
8 I'msorry -- on the left-hand col um, pneumatic
9 conveying - lean, medium and dense phase.
10 A Yes.
11 Q That refers to the ratio of air to the
12 material being conveyed. And then it refers to
13 those ratios there, 100 to 1 and 25 to 1. What are
14 those ratios that are referred to there?
15 A That's the inverse of the solid | oading
16 ratio.
17 Q So still the solids -- inthe 100 to 1
18 portion, solids are 100 and air is 17?
19 A No. In this case it's the inverse, so it
20 would be the air is 100 and the solids is 1.
21 Q And so in that instance is the materi al
22 fluidized by the air?
23 MR. WERNER  Objection to form
24 I nconpl ete.
25 A It's not so nuch fluidized, but there's
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 121


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 122
1 sufficient air that the particles remain in
2 suspension, and hence you end up with what is called
3 here a lean phase system In nost articles that
4 would be referred to as a dilute phase or
5 nonsuspensi on phase of conveyi ng.
6 Q (BY MR ROSE) ay. That's what we
7 referred to earlier when we were tal king about dense
8 phase versus dilute phase?
9 A Yes.
10 Q Ckay. And then so the 25 to 1 reference,
11 that would be to the dense phase --
12 A That's correct.
13 Q -- conveyed? ay. And so does that not
14  represent a pneumatic systemfor suspending solids
15 in a noving air streanf
16 A | don't follow your question.
17 Q Vell, if you ve got a dense phase
18 operation the particles are suspended in air, and so
19 they are noved with that air?
20 A No. That's not true at all.
21 Q How are the particles noved?
22 A By air pressure and by pressure drop al ong
23 the line. It's a nonsuspended flow of the material,
24  so you either have a noving bed al ong the bottom of
25 the pipe, if it's horizontal, or you have a plug of
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1 material across the full cross-section of the pipe.
2 That's dense phase conveyi ng.
3 Q And what are the solids that are
4  suspended?
5 MR. WERNER: (Objection to the form
6 A In a dense phase systemthere's nothing
7 suspended. It's out of suspension.
8 Q (BY MR ROSE) What are the solids that
9 are noved, as shown here?
10 A The solids that are being noved here are
11 the coal and ash particles, the coal particles that
12  contain ash.
13 Q So inthe -- | just want to nmake sure |I'm
14  understanding clearly. |In the instance where the
15 ratiois 25 to 1, that's the dense phase system
16 correct?
17 A That's correct.
18 Q And the particles being noved are the coal
19 and the ash, the coal particles that contain ash.
20 A That's correct.
21 Q Ckay. And are those particles fluidized?
22 MR. WERNER  Objection to form foundation
23 and scope.
24 A |t depends on the node of dense phase
25 conveying, which in turn depends upon the particles
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1 and the velocity of the air. As | testified a

2 noment ago, you could have -- if it's a relatively

3 fine material, you could have a noving bed of

4 particles on the bottom of the pipe, and al t hough

5 those particles have some entrained air, but not

6 enough entrained air to result in the particles

7  being suspended in the air stream

8 Q (BY MR ROSE) But in that instance there

9 would be entrained air?

10 A In that instance there would be sone

11 entrained air within the particles, within the mass
12 of particles, yes.

13 Q Wthin the coal particles that contain

14  ash?

15 A Not so nuch within the particles

16  thensel ves, but --

17 Q Amongst the particles.

18 A -- in the void space between the

19 particles.

20 Q Taking a | ook back at Exhibit 1007, and
21 the Denseveyor apparatus shown on Macawber

22  Engineering Limted page, the one we | ooked at |ast,
23 how big of a unit is the Macawber Denseveyor that's
24  Dbeing discussed there?

25 A The one that's shown in the center doesn't
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1 have any dinensions to it.
2 Q | n your experience how big of a unit is
3 that? You've had experience with those products,
4 correct?
5 A | have had experience. Typically it's of
6 the size that's shown in that photograph to the
7 left, soit mght be something that could be 6,
8 8 feet tall, or it may be smaller than that, but a
9 variety of sizes. But, again, there's no limtation
10 either in this figure on page 5, or to ny
11 recollection, anything in the text that limts this
12 to any particul ar size.
13 (Previously Marked Deposition Exhibit
14 Nunber 1014 introduced to the w tness.)
15 Q (BY MR ROSE) |'ve handed you a docunent
16 that's been marked previously as Exhibit 1014. Do
17  you recogni ze this docunent?
18 A | do.
19 Q This is the Laster reference that you
20  discuss?
21 A Yes.
22 Q Laster refers to drilling nmud and the
23 like, and like thick, difficult to punp slurries.
24  Correct? I'mreferring to colum 1, starting at
25 line 12,
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1 A Yes. I'"Il just quote: Punping, drilling

2 nmud, and like thick, difficult to punp slurry

3 fluids.

4 Q And as we discussed, drilling nud is

5 fundanentally different than drill cuttings,

6 correct?

7 MR WERNER  Objection to form

8 A What | believe | testified is that the

9 cuttings could include sone nmud, but generally one
10 would want to separate as nmuch of the nud fromthe
11 cuttings as possible to be able to reuse the nud.

12 Q (BY MR ROSE) Al right. So nmud is --

13 drilling nud is nore free-flowng than dril

14  cuttings; isn't that right?

15 MR WERNER  Objection to form

16  Foundati on.

17 A Vell, it's not clear to me fromthis

18 specification. |I'mlooking in colum 1, starting at
19 line 26, and if | mght read it into the record.

20 Quote: The mud used in drilling is quite thick and
21 difficult to nove or punp when it is used up. Waste
22  mud frequently runs off the drilling platformto an
23 area belowthe rig into what is known in the art as
24 the rig cellar. Fromthe rig the unwanted nud,

25 which is often polluted or too filthy to reclaim
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1 nust be punped to a holding pond or pit, which is
2 known in the art as a "reserve pit".
3 So in referring to unwanted nud that is
4 polluted or too filthy to reclaim | understand that
5 wording torefer to a mxture of nud and dril
6 cuttings. | don't know what else would pollute the
7 mud if not drill cuttings.
8 Q (BY MR ROSE) But it would still be nud
9 that is contam nated as opposed to drill cuttings
10 with sone anount of nud.
11 MR. WERNER: Objection to the form
12 Q (BY MR ROSE) Isn't there a difference
13  between the two?
14 MR WERNER  Objection to the form
15 A | think we're splitting hairs. To ne it
16 could be one or the other.
17 Q (BY MR ROSE) If you could describe for
18 nme how the valve systemof the Laster reference
19 works. And in particular I'"mlooking at Figure 3,
20  but if other figures wll help, if you would
21  describe how that val ve works.
22 A Vell, w thout going through all of the
23 detailed description of the preferred enbodi nent
24  starting on colum 3, ny understanding is that the
25 so-called drilling mud is -- it enters the vessel
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1 through -- | believe through 20, and then once the
2 material is in the vessel it is -- the inlet is
3 sealed, the vessel pressurized, and then as a result
4 of that pressurization, material is then forced out
5 through line 80 at the bottom
6 Q And at sone point doesn't the valve, which
7 is 35, isn't that used to open and relieve pressure
8 in the vessel? | can refer you to colum 4,
9 starting at line 2, where it states, this allows
10 fluid or other weighted material to be added to the
11 interior of the flow chanber 35 to thus provide an
12 adjustability to the buoyant force provided by fl oat
13 chanber 35. It wll be appreciated by one skilled
14 in the art that the addition of fluid to flow
15 chanber 5 will displace air and cause a different
16  buoyant effect.
17 So you understand what they're referring
18 to as far as a buoyant effect?
19 A | would have to go through this in nore
20 detail to be able to answer your question.
21 Q Well, did you consider that aspect of
22  Laster when you prepared your declaration?
23 A | did not specifically go through step by
24  step the description of what | considered. And |
25 discuss this in nmy declaration, is that Laster
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1 describes a device for handling what he calls nud,
2 but it's -- he calls it unwanted nmud, which is
3 polluted or too filthy to reclaim so to ne that's
4 another way of describing a paste or a sludge, such
5 as the drill cuttings that are referenced in the
6 patent. So he's describing a neans by which this
7 non-free flowng material, which has very simlar
8 characteristics to the material that is being
9 described in the Snowdon patent, that that nateri al
10 can be discharged froma container by pressurizing
11 that container. So while the actual device itself
12 in Figure 3 looks different than a bl ow tank, the
13 technology is simlar; nanely, put in a non-free
14  flowi ng sludge or paste-like material, seal the
15 container, pressurize it, and discharge the naterial
16  through a pipe.
17 Q So he calls it unwanted nud, which is
18 polluted or too filthy to reclaim That just neans
19 it can't be used anynore, correct?
20 MR VWERNER  (bjection to form
21 A | woul d say so, yes.
22 Q (BY MR ROSE) That doesn't necessarily
23 say it has thickened to the point of becomng a
24  paste or a sludge, has it?
25 MR. WERNER Objection to form
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1 A |t doesn't say. Doesn't say one way or
2 another. But it does talk about a thick viscous
3 fluid, which is a known drilling nud. But then that
4 nud, inline 26, quite thick, difficult to punp or
5 nove when it's used up, and it's often polluted, too
6 filthy to reclaim nust be punped to a hol di ng pond.
7 Soit's anon-free flowng material that | believe
8 could be considered or called a paste or a sludge.
9 Q (BY MR ROSE) He also refers in colum 1,
10 starting at line 12, the punping apparatus for
11  dunmping drilling mud and like thick, difficult to
12  punp slurry fluids. So he's just referring there to
13 drilling nud, not polluted drilling nud or not
14 drilling nud that's contam nated with cuttings.
15 Drilling nmud. And he's referring to drilling nud as
16 being thick and difficult to punp, correct?
17 A Vell, he does use the termdrilling nud in
18 Iline 12. You're correct. But then follows that by
19 saying, quote, and like thick, difficult to punp
20  slurry fluids, close quotes. And then down starting
21 in 26 is where he tal ks about the contam nated -- |
22 guess line 30, where he tal ks about the unwanted nud
23 is often polluted or too filthy to reclaim
24 Q And then on colum 2, starting at |ine 30,
25 he refers to heavy viscous drilling nud, slurries,
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 130


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 131
1 oil and the like, so he's conparing drilling nmud to
2 oil.
3 MR. WERNER  Objection to the form
4 Q (BY MR ROSE) Isn't that right?
5 A | don't know that | would agree with you.
6 He tal ks about sufficient to nove any fluid, even
7  heavy viscous drilling mud, slurries, oil and the
8 Ilike. So oil could be onits own or in conbination
9 wth these other materials to nake them-- to nmke
10 it a material that's difficult to nove.
11 Q | want to refer you now to colum 5.
12 (Di scussion held off the record.)
13 MR ROSE: W can take a break.
14 (Wher eupon, the proceedings were in recess
15 at 2:01 p.m and subsequently reconvened at
16 2:15 p.m, and the follow ng proceedi ngs were
17 entered of record:)
18 Q (BY MR ROSE) Where we left off, |
19 believe we were tal king about the Laster reference,
20 Exhibit 1014. And | had a question on colum 5,
21 starting at line 10, and this refers to how the
22 valve works. It states, it will be appreciated that
23 once a buoyant nmenber 30 onto conduit 60 --
24 A |'msorry. You skipped a sentence.
25 Q | did. Once a buoyant force overcones the
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1 weighted pressure, holding valving nmenber 30 onto
2 conduit 60, air will be allowed to discharge through
3 seat opening 66. This will be an expl osive
4  discharge, since one static forces are overcone,
5 conpressed air will rapidly fill a space between
6 conduit seal nmount 51 and opening 66 and w |
7 pressurize this space firstly providing the
8 explosive driving force necessary to power val ving
9 nmenber upwardly into its sealing arrangenent.
10 So if I'"munderstanding this correctly,
11 doesn't this nean that the valve is forced up using
12 a buoyant force?
13 A |t woul d appear that way. | haven't gone
14  through all of the lines that precede this, but
15 earlier we tal ked about adding water, it appeared,
16 to lift the valve to seal it, to seal the container.
17 Q And if that's the case, then, that valve
18 would not work in the case of adding drill cuttings,
19 would it?
20 MR VWERNER  (bjection to form
21 A It coul d.
22 Q (BY MR ROSE) If the drill cuttings are
23 not free-flowng wouldn't they just surround the
24  valve and not provide a buoyant force?
25 MR. WERNER Objection to form
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1 A Agai n, ny understanding is the buoyant
2 force is being provided by the water that's added
3 after the drilling nud is added, so the dril
4 cuttings, as you're referring to, if they' re down
5 below the valve and then you add water, then as |ong
6 as you clean off that sealing or seating surface, it
7 seens to ne that this would work.
8 (Previously Marked Deposition Exhibit
9  Nunber 1009 introduced to the wtness.)
10 Q (BY MR ROSE) You've now been handed what
11 was marked previously as Exhibit 1009. Do you
12 recognize this exhibit?
13 A | do.
14 Q What is this?
15 A This is edition 1 of the book witten by
16 Roy Marcus and three other authors, and it's
17 referred to in ny declaration as sinply Pneumatic
18  Conveyi ng.
19 Q And this edition was provided to you by
20 counsel, right?
21 A It was.
22 Q Do you use this reference in your
23 day-to-day activities?
24 MR. WERNER  Objection to form
25 A | personally do not use it day to day.
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1 There are others in ny conpany that | wouldn't say
2 use it day to day, but whenever they're involved in
3 pneumatic conveying, they'll typically use or could
4 refer to a later edition of this same docunent, the
5 same book.
6 Q (BY MR ROSE) And at page 6 of
7 Exhi bit 1009, the first full paragraph starts wth,
8 the ideal candidates for pneunatic conveying are
9 free flow ng, non-abrasive and non-fibre material s.
10 Do you see that?
11 A Yes.
12 Q Do you agree with that statenent?
13 A | woul d agree that these are materials
14 that are nuch easier to handl e and hence easier to
15 convey than other so-called non-ideal materials.
16 But the follow ng sentence notes that, quote, with
17 the devel opnent of new types of conveyors operating
18 at |low gas velocity, cohesive, abrasive and friable
19 materials can be handl ed.
20 Q But that doesn't nention sludge or paste,
21 does it?
22 MR WERNER: (Objection to the form
23 A Those words are not there, but it does
24 refer to a cohesive material, of which a sludge and
25 a paste woul d be considered cohesi ve.
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 134


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 135
1 Q (BY MR ROSE) And on pages 3 to 5 of
2 Exhibit 1009 it lists nunerous materials for
3 pneumatic conveying under what can be conveyed,
4 correct?
5 A It lists some of the literally thousands
6 and thousands of nmaterials that are handled in
7 industry on a day-by-day basis and sone materials
8 that they use as exanples of those that have been
9 pneumatically conveyed.
10 Q And the vast majority of those are free
11 flowi ng, non-abrasive and non-fibre materials,
12 correct?
13 MR VWERNER  (bjection to form
14 A | wouldn't characterize it that way at
15 all. You'd have to go through material by nmaterial.
16 Q (BY MR ROSE) Do you see paste identified
17  on here?
18 MR. WERNER Objection to form
19 A | don't recall. And I'd have to go
20 through line by line, but |I don't recall the word
21 paste being in here, but there certainly are
22 paste-like materials that are listed here and |
23 believe | identified in nmy declaration.
24 Yes. In Exhibit 1044 | list, in paragraph
25 76, sone of the non-free flowing materials, which
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1 certainly could be a paste -- |I'm|ooking at
2 two-thirds of the way down. | nmention paper mll
3 wood paste. Excuse ne. Paper mll wood waste
4 (wet). That certainly could be a paste or a sl udge.
5 There is an edible paste products |isted.
6 Q (BY MR ROSE) The mmjority of what you
7 listed is not paste, correct?
8 MR. WERNER  Objection to the form
9 A It's not clear fromjust a generic nane,
10 activated earth, not clear whether that's a paste or
11 not .
12 Q (BY MR ROSE) What about crushed brick?
13 A Probably not a paste.
14 Q O salt?
15 A Probably not a paste.
16 Q Sand?
17 A Probably not a paste.
18 Q Do you consider this to be a reliable
19 reference, Exhibit 1009?
20 MR VWERNER  (bjection to form
21 A | consider it to be a useful reference.
22 It's been revised at | east two, maybe three tines
23 since it was first published, so there are changes
24 that the authors have made. And with any textbook
25 of this type, there is always roomfor error or
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1 different ways of presenting things than what others
2 maght present it. So | wouldn't say it's the be al
3 and end all as far as pneumatic conveying is
4 concerned, but it's certainly a useful textbook to
5 provide background information.
6 Q (BY MR ROSE) O those materials
7 identified in paragraph 76 of Exhibit 1044, which if
8 any would exhibit the flow characteristics of what's
9 shown in Exhibits 1037 and 10397
10 MR VERNER (bjection to form
11  Foundati on.
12 A Agai n, these are just generic nanes of
13 materials. It's possible that material, as |I've
14 already identified, paper mll -- wet paper mll
15 wood waste or edible paste products could have
16 characteristics simlar to those shown in these
17  phot ographs.
18 Q (BY MR ROSE) I'd like to turnto
19 page 282. And actually |ooking over on page 281,
20 that's a drawing of the Denseveyor that we | ooked at
21 earlier, isn't it?
22 A Yes, it is. Figure 7.32.
23 Q And that's referred to on page 282 as a
24  smal |l capacity bl ow vessel, correct?
25 A Yes.
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1 Q There's a reference in that first ful

2 paragraph on page 282 that the use of such a smal

3 capacity bl ow vessel is designed based on the

4 conveying of material as a series of discrete plugs

5 rather than a continuous stream

6 What is the difference between those two?

7 MR WERNER  Objection to form

8 A It's basically the difference between what

9 | earlier testified is a noving bed type of dense

10  phase conveying and a plug form of dense phase

11  conveyi ng.

12 Q (BY MR ROSE) And a plug form of dense

13  phase conveying, is that what we saw in the G affone
14  reference?

15 A | don't know that C affone described the
16 formof dense phase conveying. | don't recall that
17  he did.

18 Q Vell, they refer here to a snall capacity
19 Dblow vessel. |Is that an indicator that the

20 Denseveyor is a small capacity bl ow vessel ?

21 A That may be the author's term the author
22 of this book, their term but | see nothing in the
23  Macawber -- either in Macawber or Macawber Coal Ship
24 that limts the size of the blow tank or the bl ow
25 vessel. And, simlarly, in the patents at issue
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1 here, | don't see anything that Iimts the size of
2 the blowtank. So while the authors appear to be
3 using this as an exanple of what they call small
4 capacity, whatever small mght be, | don't see that
5 Macawber, either in their literature or in the
6 patents, limts the capacity to any particular
7 maxi mum val ue.
8 Q The author here al so says that such bl ow
9 vessels -- and he's referring to Figure 7.32, which
10 is a Denseveyor -- are designed on the basis of
11 conveying material as a series of discrete plugs
12 rather than as a continuous stream
13 | s that author correct?
14 A | don't believe that that description
15 necessarily applies to all Denseveyor products or
16  Denseveyor applications.
17 Q Do you have any understanding as to why he
18 would say that then?
19 A | do not.
20 MR VWERNER  (bjection. No foundation.
21 Q (BY MR ROSE) Do you agree with himthat,
22  whether they are all used for that, that that's what
23 they were designed for?
24 A | don't know.
25 MR. WERNER Objection to the form
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1 Foundat i on.
2 A | do not know. Again, as | testified
3 earlier, this is a useful reference, but it's by no
4 nmeans the final statenent with regard to this whole
5 field.
6 Q (BY MR ROSE) Is this a nore useful
7 reference than the advertising materials of Macawber
8 that state such things as, whatever the matter,
9 Macawber can handle it?
10 MR VERNER (bjection to form
11 A This is a textbook. It is many hundreds
12 of pages long, so fromthat standpoint it has nore
13 useful information than a conpany brochure, but |
14  don't discount the conpany brochure, either.
15 Q (BY MR ROSE) If you would, turn to
16  page 452 of Exhibit 1009. This reference refers to
17 the use of flexible piping. Do you see that?
18 A Yes.
19 Q It refers to discharge houses from bul k
20 containers?
21 A | believe that's a typo.
22 Q | assune it neans hoses.
23 A Yes.
24 Q | s there any discussion of using such
25 hoses to | oad bul k containers?
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1 A | don't see anything in the text,
2 beginning on 452, section 11.5.4, which refers
3 specifically toinlet piping, but I don't see
4 anything that says you cannot use it for that,
5 either.
6 Q On page 453 there's a reference in that
7 first full paragraph to building up a static charge.
8 Do you have any understanding as to why a static
9 charge builds up?
10 A There are many dry materials. It could be
11 plastic powders, it could be plastic pellets, that
12 when you rub those particles on a surface that you
13 generate an electrostatic charge, and so that same
14  phenonmenon can occur in a pneumatic conveying |ine.
15 Q Woul d that phenonmenon occur when conveyi ng
16 past es?
17 A No.
18 MR. WERNER: Objection to the form
19 G ve me a second to object.
20 THE WTNESS. Sorry.
21 (Previously Marked Deposition Exhibit
22  Nunber 1012 introduced to the wi tness.)
23 Q (BY MR ROSE) You've now been handed what
24  was marked before as Exhibit 1012. This is patent
25 5,402,857 to Dietzen. Do you recognize this as what
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1 we have sonetines referred to as Dietzen |?
2 A Yes.
3 Q What is being perforned by the apparatus
4  shown in Dietzen |7?
5 A What is being --
6 MR VWERNER  (bjection to form
7 A What i s being shown as?
8 Q (BY MR ROSE) For exanple, if you | ook at
9 Figure 1, can you describe what's being perforned
10 there?
11 MR. WERNER:  Sane obj ecti on.
12 A What is being shown is pneumatically
13 conveying drill cuttings that had been collected in
14  vessel 17. O maybe it's vessel 11. But the dril
15 cuttings have been collected there. They're being
16 pneumatically renoved by suction by |line 22 and
17 conveyed over to container 27 and 24.
18 Q (BY MR ROSE) And the materials being
19 conveyed are able to flow by gravity, correct?
20 MR VWERNER  (bjection to the form
21 A | don't see where it necessarily says
22  that.
23 Q (BY MR ROSE) Take a | ook at the abstract
24  on the front. Four lines fromthe bottomdoesn't it
25 read, the tank is configured to be enptied via
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1 gravity flow at a renote disposal site by opening
2 the access openings and allow ng the cuttings to
3 flowvia gravity fromthe tank interior access
4  openings?
5 |s that not a reference to gravity flow?
6 MR VWERNER  (bjection to form
7 A It is areference to gravity flowwth
8 regard to the containers shown in Figure 1 as 27 and
9 24 and by rotating that container, but rather than
10 having a horizontal orientation it has a vertical
11 orientation, and the material is able to discharge.
12 Q (BY MR ROSE) And the material also flows
13 into the trough 11 via gravity, correct?
14 MR WERNER  Objection to form
15 A | don't know how material gets into the
16  trough.
17 Q (BY MR ROSE) GCkay. Let's take a |ook at
18 colum 3. And starting at line 23 it reads, shakers
19 12 through 15 channel away the desirable drilling
200 nud to a nmud pit. The well cuttings fall via
21 gravity into trough 11.
22 A Yes.
23 Q So there gravity is being used to
24  introduce those cuttings to trough 11, correct?
25 A That's correct.
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1 Q And then the material, you had said, goes

2 through Iine 22 into the container 24, correct?

3 A 24 and 27.

4 Q 24 and 27. Thank you. But that's not on

5 the ship, isit?

6 A | don't know exactly where it is.

7 Q Ckay.

8 A Coul d or could not be.

9 Q Do you see where there are eyel ets | ocated
10 as 29, 30 and 31 --

11 A Yes.

12 Q -- in Figure 1? Those are used so that a
13 crane can |lift that container and transport it to

14  the ship, correct?

15 MR WERNER  Objection to form

16 A Yes.

17 Q (BY MR ROSE) So in that case they're not
18 transferred by pneumatic conveyance to the ship;

19 they're carried to the ship in a container, right?
20 A Yes.

21 Q | want to go back to colum 1 of the

22 Dietzen | reference. And I'mreading in the first
23  paragraph, with the background of the invention.

24 A Whi ch |ine?

25 Q Starting at |ine 15.
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1 Even nore particularly, the present
2 invention relates to an inproved well cuttings
3 disposal systemthat collects oil and gas well
4 cuttings in a transportable tank that is subjected
5 to a vacuum formed with a motor driven bl ower that
6 noves about 300 to 1300 cubic feet per mnute of air
7 containing cuttings, and in relatively small hoses
8 to generate flow velocities between about 100 to
9 300 feet per second.
10 Can you tell nme what's being described
11  there?
12 A What's being described is basically what's
13 shown in Figure 1. So the material collects in the
14  trough 17, it's then being pneumatically conveyed by
15 suction to 24 and 27, and that is a portable
16 container that then can be noved onto the ship.
17 Q Wiere's the notor driven bl ower that noves
18 300 to 1300 cubic feet per mnute of air?
19 A The notor is 58 and the blower is 57.
20 Q And so is it your testinony that they're
21 tal king about the cuttings noving through |line 22
22 into containers 27 and 24 at 100 to 300 feet per
23  second?
24 A That's what is being stated here. That
25 seens |ike very high velocity, but that's what's
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1 stated.

2 Q |'d like to | ook again at Figure 1. And

3 there are two containers in that box in the top

4 mddle, 45 and 43. \Wat material is traveling

5 there?

6 A A mxture of drill cuttings and air.

7 Q | thought only drill cuttings went to

8 containers 24 and 27.

9 A Essentially all of the drill cuttings do
10 end up in 27 and 24, but as with any vacuum system
11 there's going to be, inthe line that's pulling the
12 vacuum the potential for sonme of those dril
13 cuttings to remain in the line, which in this case
14 is line 40, where the vacuumis being pulled. And
15 it's essential that those particles don't enter the
16 blower. Oherwise it's going to ruin the bl ower.
17 So in between are what | believe Dietzen | calls
18 separators, if I'mnot mstaken, 43 and 45, fine
19 separator 43, a second fine separator 45. This is
20 colum 4, line 19.

21 Q Wth that rate of novenent of air, 300 to
22 1300 cubic feet per mnute, would that not entrain

23 or fluidize the naterials?

24 MR VWERNER: (Objection to form

25 A First of all, this is a volunetric rate,
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1 not a velocity, and, second, this is a vacuum
2 system | question the nunbers that are given here,
3 particularly the 100 to 300 feet per second, but |
4 don't believe there's any fluidization occurring
5 here. It's sinply a pneumatic conveying system for
6 sucking the material from 17 into 27 or 24.
7 Q (BY MR ROSE) It did refer to a rate,
8 though, because it said 300 to 1300 cubic feet per
9 mnute.
10 A That's the volume of the flowrate of the
11  air.
12 Q And what's the purpose of the drain 20 in
13 Figure 1?7 Do materials also flow out the bottomvia
14  gravity?
15 A My understanding -- Well, on colum 3,
16 line 31, trough bottom 19 includes a discharge
17 opening 20 that conmmunicates with discharge conduit
18 21. The opening 20 is typically seal ed during
19 operation with a closure plate (not shown).
20 So the way | interpret this is that nost
21 of the material is renoved by vacuumline 22 but
22 that there could be sone remaining material in the
23 bottomof this trough and that that material would
24  be renoved by opening that valve and di scharging
25 through 21. Maybe the material is washed down once
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1 the vacuum operation is over. | don't know It's
2 not clear in the specification.
3 Q And the material that travels into tanks
4 24 and 27, that includes drilling nmud, correct?
5 A Vell, | think whenever we're talking dril
6 cuttings, as | testified earlier, it is certainly
7 possible that some of the nud hasn't been separated
8 fromthe cuttings, so, yes, | would expect there's
9 going to be sone nud with it.
10 Q And what are units 12, 13, 14 and 157
11  Those are coarse shakers, correct?
12 A That's ny recollection, yes. | could go
13 over to the text to find for sure, but --
14 Q And so those shakers --
15 A Vell, 12 and 13 are coarse shakers, and
16 fine shakers are 14 and 15.
17 Q What's the difference between a coarse
18 shaker and a fine shaker?
19 A The opening size of the screen deck.
20 Q So the shakers 12, 13, 14 and 15 shake the
21 cuttings so that they flow by gravity into the
22 trough 17, correct?
23 A Yes.
24 Q Ckay. And due to the thixotropic nature
25 of those cuttings at the tinme that they go in there,
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1 they are not non-free flow ng, correct?

2 MR VWERNER  (bjection to form

3 foundation, and assunes facts.

4 A | wouldn't characterize it in that way at

5 all. It's certainly not free-flowing material.

6 Q (BY MR ROSE) W tal ked about thixotropic

/7 nature, correct?

8 A Yes.

9 Q And why do you say they're not

10 free-flowing at all?

11 A Because the nmaterial, while it may be

12 agitated in sone way goi ng over those fine and

13 coarse screens, once it drops and consolidates in

14  trough 17 it's not going to be free-flow ng any

15 | onger, if it ever was at all.

16 Q Does it need to set up in tine in order

17 for the thixotropic nature to take effect?

18 MR. WERNER  Objection to form and

19 assunes facts.

20 A No. It doesn't take -- it does not

21 necessarily take time for this to occur.

22 Q (BY MR ROSE) Correct ne if |'mwong,

23  but | thought you testified earlier about the use of
24  shakers or stirrers to -- and the thixotropic effect
25 of pastes, that when at rest they are nuch nore
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1 non-free flow ng than when stirred up or shaken,

2 which inproves their flowng capabilities. Isn't

3 that the nature of thixotropic?

4 MR. WERNER  Objection to form

5 Mscharacterizes testinony.

6 A At the point where the material is

7 agitated, in general the material is nore

8 free-flowng, although I would not even at that

9 point characterize it as a free-flowng material,

10 but it is nore flowable than when you don't have

11 that agitation. But as soon as the material drops
12 from12, 13, 14, 15, into 17, the material is no

13 longer being agitated, no |onger being stirred, and
14 soit's going to |ose that nore free-fl ow ng

15 ability, capability soon after it -- in fact,

16  probably at the instant that it drops into trough

17  17.

18 Q (BY MR ROSE) So does the, quote, nore

19 flowable nature go away i medi ately when shaki ng

20 stops, or does it take tinme to set up?

21 MR WERNER  Objection to form

22 A |t depends. Again, drill cutting is such
23 a general termto describe such a wde range of

24  materials, | could envision conditions where it sets
25 up imedi ately and other conditions where it m ght
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1 take mnutes or hours to set up.
2 (Previously Marked Deposition Exhibit
3  Nunber 1013 introduced to the wtness.)
4 Q (BY MR ROSE) |'ve handed you a docunent
5 that was marked previously as Exhibit 1013, U S.
6 Patent 6,179,071 to Dietzen. Do you recognize this
7 as what we referred to or you referenced to
8 previously as Dietzen I1?
9 A Yes.
10 Q Can you describe generally what's taking
11 place or being shown in Dietzen [I?
12 MR. WERNER Objection to form
13 A Referring to Figure 1A, drill cuttings are
14  being collected in trough 77. They're being
15 suctioned using line 37 into vessels 26, 27, 28.
16 The blower that's providing the suction is 30. Once
17 the material is collected there and a ship then
18 cones along, a ship or a boat, which is 20, then a
19 flexible line 4 is connected between 31 on the rig
20 and storage vessel 23 on the boat, a vacuumis
21 pulled in 23 using Iine 25 and bl ower 22, and the
22 material i s vacuum conveyed from 26 or 27 or 28,
23 through 31, into 24 and then into 23.
24 Q (BY MR ROSE) And then what happens once
25 the material is on the boat?
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1 MR WERNER  Objection to form

2 A There can be sone processing that occurs,

3 as shown in Figure 11, box 20, or Figure 12, also

4  box 20, and then eventually the material then | eaves

5 the boat and goes on shore.

6 Q (BY MR ROSE) So did I understand

7 correctly that a vacuumis used to suction the

8 cuttings fromtrough 77 to the tanks?

9 A Yes. The tanks 26, 27, 28, and then |ater
10 a vacuumis used to suck fromthose tanks into tank
11 23 on the boat.

12 Q And referring to colum 5 -- Well, step

13 back. Dietzen Il is the only reference that you' ve
14 relied on that teaches transfer of cuttings to a

15 ship, correct?

16 MR VERNER  (bjection to form

17 A Vell, Dietzen | has this container 24 and
18 27, which would then be picked up and presunmably put
19 onto a ship. [1'd have to go through the

20 specification to see if it nentions specifically a
21  ship, but the intent is that that container would be
22 noved in place and presumably onto a ship.

23 Q (BY MR ROSE) That would be unit handling
24  that you described earlier?

25 A Yes.

www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 152


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 153
1 Q That would not be a flow of material,
2 correct?
3 A The novenent of that container fromthe
4 rig to the ship would not be what | call bulk
5 handling, but it would be unit handling.
6 Q Now, so the vacuumis used to suck
7 material fromthe trough to the tanks, correct, on
8 therig?
9 A Yes.
10 Q Ckay. And then once they're in those
11 tanks -- I'mreferring nowto colum 5. And here
12 they're talking about -- This is in the second ful
13 paragraph starting at line 22, and they're referring
14 to Figures 2, 3, and 3A, shows the construction of
15 one of the vacuumtanks. And the interior of the
16 vacuumtanks at the lower end -- this is reading at
17 line 29 -- at the lower end of tank 28, interior 40,
18 and auger or augers can be used to transfer cuttings
19 that settle in tank to discharge |ine 32.
20 So an auger is what's being primarily used
21 to convey the cuttings at the bottomto |ine 32;
22 isn't that correct?
23 A That isn't correct.
24 MR. WERNER  Objection to form
25 Q (BY MR ROSE) Did I read that
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1 incorrectly? An auger or augers 44 can be used to
2 transfer cuttings that settle in tank 28 to
3 discharge line 32.
4 MR WERNER: That's a different question,
5 but you can answer.
6 Q (BY MR ROSE) If | framed it poorly |
7 apologize. But isn't an auger being used to
8 transfer cuttings that settle in the tank to the
9 discharge line?
10 MR VERNER (bjection to form
11 A First of all, M. Rose, | would point out
12 that it says can be used. It does not say that it
13 nust be used. And indeed in sonme of the clains it
14  nmentions the inclusion of an auger, and other clains
15 do not.
16 Q (BY MR ROSE) You understand there's a
17 difference between a patent's disclosure and a
18 patent's clains, correct?
19 A | understand. But, again, the word is
20 can. It doesn't say nust. Second, it talks about
21 the cuttings that settle in the tank. So to ne,
22  Dbecause it's a horizontal tank, there is the
23 possibility that, over tine, sone of those cuttings
24 are going to settle to the bottomof the tank and
25 thereby not be renoved by the vacuumthat devel ops
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 154


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 155

1 through line 32. So in order to achieve conplete or
2 nearly conplete cleanup of the tank, an auger can be
3 used to do that, to effect that final cleanout. It
4 is not the primary neans of discharge. The primary
5 means of discharge is suction.
6 Q So the cuttings at the bottom of the tank
7 are non-free flow ng and an auger renoves it; isn't
8 that correct?
9 MR. WERNER  Objection to the form

10 A | believe that all of the cuttings are

11  non-free flow ng, but sonme are |ess flowable than

12 others, and in order, as | said, to effect conplete
13 or nearly conplete cleanout of the vessel, an auger
14  can be used.

15 Q (BY MR ROSE) Let's go back to Figure 3A
16 What is the material that's identified by 40?7 O

17 what is 40 identifying?

18 A | believe it's the cuttings, but let me be
19 certain. | msstated. At colum 9, at the very

20 top, part nunmber 40 is the interior of the tank.

21 Q | guess that |eads to ny next question,

22 which is, what is item79? Wat is being drawn into
23 it by those arrows?

24 A Vell, again, colum 9 indicates that 79 is
25 a screen, 78 is a suction line.
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1 Q So i s sonething being suctioned out
2 through line 78?
3 A | believe the text -- or the specification
4 references this as an alternative, as far as
5 Figure 3A, as opposed to Figure 3, that that is the
6 possibility that, if there is some separation and
7 there's sonme liquid near the top of this container,
8 that that liquid could be -- it could be sucked out
9 of the container. Let nme just refer, if | could, to
10 the specification to confirmthat.
11 Yes. Columm 5, starting at line 45, the
12 suction line 78 can be used to recycle drilling
13 fluid after solids within the interior 40 of tank 28
14  have settled, leaving the drilling fluid as upper
15 portion of the material contained within interior 40
16 of tank 28.
17 Q So what's happening in tank 28 is, the
18 conbination of drill cuttings and drill nud are
19 going into the tank, the drill cuttings settle on
20  the bottom and the drill nmud is suctioned out
21 through line 78? Am| understanding that correctly?
22 MR WERNER  Objection to form
23 A Vell, it calls here the drilling fluid
24  after the solids have settl ed.
25 Q (BY MR ROSE) And so the solids that
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1 settle on the bottomas shown in Figure 3 and 3A are
2 noved using an auger, correct?
3 MR. WERNER  Objection to the form
4 A No. No. Again, that's not what |'ve
5 said. What |I've said is that the primary novenent
6 of the solids, the drill cuttings within this
7 vessel, is by suction, and if there's sone -- if as
8 nmuch nmaterial had been w thdrawn as possible by
9 suction, then the screwis used at the bottomto
10 effect final cleanout, as much as possible, of this
11  container.
12 Q (BY MR ROSE) Where do you get that, that
13 it's used to effect final cleanout?
14 A Vell, again, |I refer to colum 5, |ine 30,
15 can be used to transfer cuttings that settle in the
16  tank.
17 Q All right. So if there is settling in the
18 tank, that neans that the cuttings have separated
19 fromthe drill fluid, the drill fluid is suctioned
20 out and the cuttings that settled are then augered
21  out?
22 A No.
23 MR. WERNER  Objection to the form
24  Assunmes an inpossible fluid.
25 A No. | don't see it that way at all.
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1 see that we have material inside this vessel, inside
2 this container, that consists primarily of drill
3 cuttings, but there could be sone anount of dril
4 nud interspersed with drill cuttings. Even if there
5 isno-- Evenif thereis no drilling nmud, this
6 paste or sludge could -- over time and wi th novenent
7 onthe oil rig, there could be sone settlenent of
8 sone portion of the cuttings within this container
9 that then accunulate at the bottomof this tank.
10 And because we're dealing with a horizontal tank,
11 not a vertical tank, as in -- shown in nost of the
12 exanples in the pneumatic conveying and al so the
13  Snowdon patents, if that were to occur, then it's
14  possible, as shown in Figure 3 and 3A, to have a
15 screw to clean out that settled material. But,
16 again, it doesn't say that you nust have that screw.
17 Indeed, many of the clains do not include a screw.
18 Q (BY MR ROSE) Right. Again, |I'm not
19 worried about the claims. |'mworried about the
20 disclosure. And | want to go back to ny [ ast
21  question, where you were talking about a final
22 cleanout or a final cleanup, and | don't know where
23 that is in this reference. Can you show me where it
24  says sonet hing about a final cleanout?
25 MR. WERNER  Obj ection. Asked and
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1 answered.
2 A | do not see the word final cleanout, but
3 toneit is obvious that, if you have a horizontal
4 vessel that is located on a drill rig and you want
5 toutilize as nuch of the capacity of that vessel as
6 possible so that you don't have to have a boat next
7 totherig at all tinmes, that you have sone ability
8 to accunulate material in this vessel, in this
9 container, until the next ship cones. So you want
10 to clean out the vessel as nmuch as possible when the
11 material is being discharged onto the boat. And
12  because of the fact that it is a horizontal
13 container and not vertically oriented, and because
14 there is the possibility that some of the -- sone
15 portion of the drill cuttings may settle to the
16 bottomof this tank, it stands to reason to ne that
17 that woul d be the purpose of having this screwto
18 renove that settled nmaterial and thereby clean out
19 the vessel as nuch as possible so that you have as
20 nuch of the volune usable the next tine that you are
21 filling it.
22 Q (BY MR ROSE) So am | understandi ng
23 correctly, then, that you're saying that there are
24 three layers within the tank, nanely the drill fluid
25 that's being suctioned out via line 78, the dril
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1 cuttings, and then a separate group of dril
2 cuttings that settle to the bottonf
3 MR. WERNER  Objection to the form
4 A |''mnot saying that there are three
5 distinct layers. I1'msaying that | would call al
6 of the material in this container the drill cutting.
7 As |'ve testified earlier, drill cuttings could
8 contain sone anount of drilling nud. So there could
9 be water and oil that is -- that has not been
10 separated fromthe drill cuttings when the nateri al
11 is put into this container. And so given the
12 novenent of the rig, given the tine that nmateri al
13 sits in this container before the next boat arrives,
14  given the highly variable characteristics of dril
15 cuttings, you could have a situation -- you could
16  have several situations. You could have one where
17 it's possible to conpletely discharge this container
18 by using suction through line 32. You could have a
19 situation -- And that's covered by sone of the
20 clainms. You could have a situation where sone of
21 the drill cuttings settled to the bottomof this
22 container, and so after you have suctioned as nuch
23 of it as possible through 32, you turn on the screw
24  conveyor to clean out as nuch as possible to enpty
25 the container. And, third, you could have a
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1 situation where, not only do you have sone
2 settlenment of larger, denser particles to the
3 bottom but you have sone nore liquid nmaterial that
4 is at the top of this container, and that then is
5 sucked out, through 79, through line 78.
6 Q (BY MR ROSE) Does the Dietzen I
7 reference describe those three different scenarios
8 specifically, or is that sonething that you' ve cone
9 up with just by |looking at the way the drawi ngs are
10 set up and -- \Were are those three separate
11 scenarios described in Dietzen I17?
12 MR. WERNER Objection to form
13 A To me it's obvious, in reading the patent,
14  that the auger shown in 3 and 3A is an optional
15 piece of equipnent; it's not essential.
16  Furthernore, that the screen and the suction line in
17 79 and 78 in Figure 3A again, optional pieces of
18 equipnment. So it's obvious to me that Dietzen Il is
19 providing for a variety of conditions that could
20 occur in this vessel.
21 But the primary point | want to enphasize
22 Is that Dietzen Il, as wth Dietzen |, is teaching
23 that you can take drilling nud -- excuse nme --
24 drilling cuttings and pneumatically convey drilling
25 cuttings fromone vessel to another vessel. In
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1 Dietzen | it's conveying it to a portable container.
2 In Dietzen Il it's conveying it froma trough to a
3 container on the rig and then fromthe container on
4 the rig to a container on the boat.
5 Q (BY MR ROSE) In referring further in
6 Detzen Il to colum 7, here they're talking
7 about -- talking, starting at line 14, discussion of
8 Figures 9 and 10. There is yet another auger being
9 used to direct the drill cuttings discharged by

10 tanks 103, correct?

11 A Vll, in colum 7, starting at line 2,

12 tal ks about what Dietzen Il calls optional treatnent
13 features, so there's Figures 9 and 10, which show
14  sone optional treatment figures on the boat, on the
15 deck of the boat, and in Figure 12 -- Figures 11 and
16 12 show these optional treatnment figures -- features
17  bel ow the deck of the boat, or | suppose it could be
18 below the deck of the rig, also.

19 Q Right. The optional treatment feature

20 being, for exanple, the recycling of the drilling

21 fluid that's referenced there in line 10. But to

22 get the cuttings out of tanks 103 --

23 A | n which figure?

24 Q In Figures 9 and 10. And in 7 and 8.

25 A Vell, I'"'mlooking now at Figure 11. And
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1 12 is probably -- Let's ook at Figure 11. So
2 Figure 11, box 20 shows what's happening on the
3 boat. Let's go up to the top. So box 11 is show ng
4 what's happening on the rig, and so a vacuumis
5 being pulled with 30 to pull material fromtrough 71
6 into tanks 26, 27, 28 and 29, and then using bl ower
7 22 and line 24, which is then connected to |ine 31.
8 So the material is being vacuumed from 26 through 29
9 into tanks 103. And then using that sane vacuum
10 system 22 on the boat, the material is then being
11  vacuuned from 103 through line 110 into 108, which
12 as | recall is a grinder.
13 |'mnot sure |'ve answered your question,
14  but that's the way | |look at the system And then
15 there's things downstream of 108.
16 Q Right. You had -- | had asked you
17  previously about the auger in colum 7, and you had
18 said, well, colum 7 is tal king about optional
19 treatment features. And | think -- | agree with
20 that, but | think what they're tal king about as
21 optional treatnent features are what takes place
22  Dbelow 103. | nean, in all instances the material is
23 going to go fromtanks 26 through 29 on the rig down
24 to tanks 103 on the boat, correct?
25 A Yes.
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1 Q And then the optional treatnent features
2 are taking the material from 103 and doi ng things
3 wth them such as in tanks 101, or the grinder,
4 108, right?
5 A Vell, it's partially right. 1t's through
6 grinder 108, and then there's sone sort of a
7 screening operation 113 that's separating the
8 material into 114 and 115, and then that material is
9 Dbeing pulled by vacuuminto 101 through line 117.
10 Q And in each of the tanks shown in
11 Figures 11 and 12, as 26 through 29, and in each of
12 the tanks 103, do you understand that those two
13 circular objects in the bottom of each tank
14  represent augers?
15 A Yes.
16 MR ROSE: Let's take a quick break.
17 (Wher eupon, the proceedings were in recess
18 at 3:23 p.m and subsequently reconvened at
19 3:39 p.m, and the follow ng proceedi ngs were
20 entered of record:)
21 Q (BY MR ROSE) | wanted to talk just
22 Dbriefly about the Dietzen | reference we were
23 tal king about before.
24 A Yes.
25 Q And we were tal king about the materials,
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1 because they're thixotropic, comng out of the
2 shakers 12, 13, 14 and 15 and dropping into the
3 trough 17. Do you know what tenperature those
4 materials would cone out of those shakers at?
5 MR. WERNER: Objection. Form foundation.
6 A | do not.
7 Q (BY MR ROSE) Do you know how long it
8 would take those materials to set up once they fel
9 into the trough?
10 MR WERNER  Objection to form and
11  foundation.
12 A | do not.
13 Q (BY MR ROSE) Looking at Exhibits 1038
14  and 1037, maybe 1039 over there as well, do you know
15 if that's what the materials would | ook |ike when
16 they cane out of shakers and | anded into the trough
17 on D etzen?
18 MR. WERNER Objection to form
19 A As | indicated in ny declaration, I
20 believe that these still shots and the acconpanying
21  videos represent one formof drill cuttings that
22 these patents are designed to handle. Again, as
23 1've testified on nunmerous occasions here today,
24  drill cuttings, pastes, sludge are all terns for
25 which there's no defined bounds as to what
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1 constitutes these materials. As | testified

2 earlier, it's somewhere between a dry bulk solid and

3 aliquid, somewhere in between. So | believe that,

4 again, these Exhibits 1037 to 1039 and the

5 acconpanying novi es present exanples of drill

6 cutting, but by no neans are they the only way which

7 drill cuttings could be -- by no neans the only

8 forns of drill cuttings.

9 Q (BY MR ROSE) Right. And | may not have
10 asked ny question clearly. Wat | was trying to get
11 at is the formor the condition of the dril
12 cuttings. You said these are drill cuttings of the
13 patents. You're referring to the patents that are
14  being chall enged here?

15 A Yes.

16 Q Al right.

17 A And | will also say Dietzen |I and

18 Dietzen Il. Again, it's all drill cuttings, which
19 there's no netes and bounds as to what constitutes
20 drill cuttings.

21 Q And ny question originally was -- | am
22 nore focused on the condition of the drill cuttings
23  when they cone out of a shaker. Are what we see in
24  these pictures and what we can see in those videos,
25 are they in a state of fluidity that would be
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1 simlar to just comng off the shakers? Wuld they
2 be nore viscous than what cones off the shakers?
3 Less viscous? Is there any way to tell what their
4 viscosity would be as you see themin these videos
5 and inmages as conpared to what cones off the shaker?
6 MR VWERNER  (bjection to form
7 A There's no way to tell.
8 Q (BY MR ROSE) And are you saying that
9 it's -- that indeed it may be that they would
10 congeal or set up with those thixotropic properties
11 instantly when they land in the trough?
12 MR. WERNER Objection to form
13 A Anything is possible with such a
14  non- honogenous material, undefined honbgenous
15 material.
16 Q (BY MR ROSE) And how do you know t hat
17 there are other types of drill cuttings?
18 MR. WERNER Objection to form
19 A It's just by common | ogic, that when
20 you're taking a drill, putting it on an ocean bed or
21 a sea bed and drilling through hundreds if not
22  thousands of feet of subsea material -- which can
23 vary wdely in terns of the chem cal conposition,
24  geological formation, everything -- that you're
25 going to have an extrenely variable material. And
www.huseby.com Huseby, Inc. Regional Centers 800-333-2082

Charlotte ~ Atlanta ~ Washington, DC ~ New York ~ Houston ~ San Francisco
M-I Drilling EX 2021, Page 167


http://www.huseby.com

DYNAMIC AIR, INC.v. M-I DRILLING FLUIDSUK LTD.

John W. Carson, Ph.D. on 08/09/2016 Page 168
1 that, tone, is the nature of drill cuttings. Not
2 only the formation through which the drill is
3 working, but also the manner in which the drill is
4 operating, the size and rotational speed of the
5 drill, the type of drilling nmud that's used. Al of
6 those | would expect can and does have an influence
7 on the properties of the drill cuttings.
8 MR ROSE: W're at a good stopping point
9 for the day.
10 MR. WERNER  Ckay.
11 (Wher eupon, at 3:44 p.m, Tuesday,
12 August 9, 2016, the taking of the Deposition of
13 JOHIN W CARSON, PhD was in recess.)
14 * ok *
15
16
17
18
19
20
21
22
23
24
25
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1 STATE OF M NNESOTA )
) ss. CERTI FI CATE
2 COUNTY OF ANCKA: )
3 Be it known that | took the deposition of
JOHN W CARSON, PhD on the 9th day of August, 2016,
4 at M nneapolis, M nnesota;
5 That | was then and there a Notary Public
in and for the County of Anoka, State of
6 M nnesota, and that by virtue thereof, | was duly
aut hori zed to adm ni ster an oath;
7
That the w tness, before testifying, was
8 by me first duly sworn to testify the whole truth
and nothing but the truth relative to said cause;
9
That the testinony of said wtness was
10 recorded in shorthand by nme and was reduced to
typewiting under ny direction;
11
That the cost of the original transcript
12 has been charged to the party noticing the
deposi tion, unless otherw se agreed upon by Counsel,
13 and that copies have been nade avail able to al
parties at the sane cost, unless otherw se agreed
14 upon by Counsel ;
15 That | amnot related to any of the parties
hereto nor interested in the outcone of the action;
16
That the reading and signing of the
17 deposition by the witness and the Notice of Filing
wer e reserved.
18
W TNESS MY HAND AND SEAL this 15TH day of
19 AUGUST, 2016. .
: (4
21 '
22 Christine K. Herman, RPR, CRR
23
24
25
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