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1 APPEARANCES: . .
5 " . | 1 JUDGE LAFAVE: Good morning. My nameis
: nnesota Departnent of Natural Resources | ,  jm| afave. |'m the administrative law judge from
Jon W Katchen, Bryson C. Smth, Folland & Fart | 5 tha State Office of Administrative Hearings, and
4 _ 4 wevereconvened for day 2 in the evidentiary
5 PolyMet Mning, 1nc. 5  hearing in the matter of the NorthMet Project Permit
6 onte & S garon Knoll. 6 toMineApplication. Thisis OAH Docket Number
7 Jay C. Johnsop, Kathryn Kusske Hi oyd, 7 60-2004-37824. | would remind folks to please
8 8  silencetheir cell phones.
9 -
10 l\/(:EDJA,I 't:rhi ?nds C(I)f th%\al?ounda(r:g tV\t;lt efrs V\é‘l dler nessl, 9 M'I'. Radue’ I rern_l nd you that you are
11 S{gi E/ersiirt Y, ‘:?:? iSeelndesr(;cjf thgr(B:l %USIVE;:V% IIceayd 10 still under Oath’ SIr. .
A O e kS Eioer or hsmoerat poers and 111 M. Holleman, you may proceed with your
12 (collectively the Conservation Organizations) |12 Cross.
13 Ann E. Cohen, Melissa Lorentz, Heidi Guenther |13 MR.HOLLEMAN: Could | ask one
14 14  housekeeping question first, Y our Honor?
15 Vater Legacy 15 JUDGE LAFAVE: Yes, Sir.
16 Paul a Maccabee 16 MR. HOLLEMAN: So we had, ObViOUSIy,
17 *x 17  opening statements at the beginning of the hearing.
18 Fond du Lac Band of Lake Superior Chippewa |18 DO you anticipate that you'll give ustime for
19 © IT(r ankChI-anbI eman, Vﬁ\nessg cTaay- Hod e 19  closing statements at the end?
20 " sean Gopeland. lan voung © © |20 JUDGE LAFAVE: If you'dlike the
21 ond du Lac Band Attorneys 21 opportunity, I'd be happy to allow for closing
22 22 statements.
23 WHEREUPON, the fol | owi ng proceedings were |23 MR.HOLLEMAN: Okay Thank you. Il
24 duly had and entered of record, to wit: 24 get back to you.
25 25 JUDGE LAFAVE: Very good. You may
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1 proceed. 1 A. Itisnot.
2  MR.HOLLEMAN: Thank you. 2 Q. Thank you.
3 TOM RADUE, 3 Sonow flipping to another portion of
4 called as awitness herein, having been previously sworn | 4 your direct testimony, thisis page 46, line 724 to
5 to speak the whole truth and nothing but the truth, was | 5 726, and | believe you say that " The methods
6 examined and testified asfollows: 6  proposed for the project's bentonite amendments
7  CONTINUED CROSS-EXAMINATION 7 mimic the approach normally required at solid waste
8 BY MR.HOLLEMAN: 8 management facilitiesin Minnesota and other
9 Q. Andgood morning, Mr. Radue. | promisethisisn't | 9 states."
10 theHotel California. You can't check out anytime |10 ~ Am | correct that none of these
11 you want, but you will be ableto leave eventualy, |11 facilities you had in mind are nonferrous metallic
12 and | only have afew short questions for you. 12 mining facilities?
13 So, firgt, | wanted to make sure | 13 A. That'scorrect.
14  understood some of your testimony from yesterday. |14 Q. Andam | correct that the solid wastes at the
15 Isit your testimony that you were not involved in |15 management facilities you had in mind are not
16  thewater flow modeling through the flotation 16 reactive mine waste?
17  talingsbasin? 17 A. Thatiscorrect.
18 A. No, my testimony wasthat | did not performthe |18 Q. Andasaresult, isit your understanding that none
19 modeling. 19  of thosefacilities were governed by the Reactive
20 Q. Thank you. 20 Mine Waste Rule?
21 Anddid | understand correctly, for that 21 A. Thatiscorrect.
22 reason, you can't really speak to the details of 22 Q. Now, flipping to yet another portion of your
23 what wasincluded in the model? 23 testimony; thistime, your rebuttal testimony. On
24 A. Not toall the details, no. 24 page 20, lines 374 to 376, you describe the mixing
25 Q. Okay. Thank you. That's helpful. 25  of cement with coa ash at abasin where you were
Page 6 Page 8
1 Sonow I'd like to look more specifically 1 thesenior geotechnical engineer. That cement
2 at some of the elements of your prefiled testimony. | 2 wasn't creating a barrier to prevent the
3 Soinyour direct prefiled testimony, page 56, lines | 3 infiltration of water into the coal ash; wasit?
4 904 to 915, you describe the role that organic 4 A. Itwasnot.
5  matter can havein ponds, including specifically the | 5 Q. Isit correct that that cement was being mixed to
6 role of the growth of algaein the Sibley Quarry in | 6 stabilize the coal ash in the basin?
7 Michigan. 7 A. Thatiscorrect.
8  Soam| correct that you don't know the 8 Q. Thank you.
9 rate of water seepage through the algae layer in 9 I'd like to point to another example;
10  that quarry? 10  thisnow on pages 24 to 25 of your rebuttal
11 A. | donot. 11 testimony. Thisison lines 457 to 459, and you say
12 Q. Andam | correct that you don't know the hydraulic |12 that you had personally observed the injection of
13 conductivity of that layer of algag? 13 powdered lime into wastewater treatment plant
14 A. | donot. 14  dludge. And thislime was not being injected to
15 Q. When discussing what materialswereinthe Sibley |15  create abarrier of water infiltration into the
16  Quarry, and thisis specifically on lines 912 to 16  dludge; wasit?
17 913, you say that there was "granular drainage 17 A. It wasnot.
18 material" in the quarry. Am | right about that? 18 Q. Andam| correct that it was also being injected to
19 A. That'scorrect. 19  stabilize the sludge?
20 Q. Sothat granular drainage material, that isn't 20 A. Thatiscorrect.
21 flotation tails, correct? 21 Q. And asagenera matter, neither coal ash nor
22 A. Itisnot. 22  wastewater treatment plant sludge are reactive mine
23 Q. And that material isn't, to your knowledge, 23 waste, arethey?
24  regulated under the Minnesota Reactive Mine Waste |24 A. That iscorrect.
25 Rulg; isit? 25 Q. One question further on your prefiled testimony. On
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1 page 64 of your direct prefiled testimony, lines 1 cel, with about 14 -- 1450 acres?
2 1063 to 1066, you say that LTV finetaillingsand | 2 A. That'swhat it saysthere. That soundsabout right.
3 dimes"could be used in place of bentoniteif the | 3 Q. Andit aso saystherethat cell 180 is about
4 |atter did not meet performance expectations.” 4 900 acres. Isthat about right, too?
5 PolyMet has never provided any 5 I'm sorry, 980 acres. | misspoke.
6  description of how it would apply LTV finetailings | 6 A. That'swhat it says. It soundsabout right.
7 and dimes as a cover on the flotation tailings 7 Q. Andfor cell 2E, where it says hereit's at
8 basin; hasit? 8 620 acres, does that also sound about right, based
9 A. Not to my recollection. 9  onyour knowledge?
10 Q. Toyour recollection, isthisthe first time that 10 A. It does.
11 anyone has ever proposed using LTV finetailingsand |11 Q. And when the flotation basin is completed, the
12 dimesfor this purpose? 12 NorthMet flotation basin's plan is to cover both
13 A. 1 don't know the answer to that. 13 cell 1A and 2B, correct?
14 Q. Okay. 14 A. That iscorrect.
15 MR. HOLLEMAN: That concludes my 15 Q. Now, let'slook at the permit to mine application,
16  cross-examination. Thank you. 16  andthat is Exhibit 210.
17 JUDGE LAFAVE: Thank you very much. 17  Andthat'sthe one right there, the
18 Ms. Maccabee. 18 Lidar, whichis 65451.
19 MS. MACCABEE: Thank you, Y our Honor. 19  Soif you could scroll that down alittle
20 CROSS-EXAMINATION 20  hit.
21 BY MS. MACCABEE: 21 Have you seen this drawing before?
22 Q. Good morning, Mr. Radue. I'm PaulaMaccabee, and| |22 A. | havenot.
23 represent WaterLegacy. Let'sstart by just talking |23 Q. Areyou familiar with how to read a cross-section
24 alittle bit about the existing tailingsbasin. We |24 like this?
25 use the phrase "tailings basin" as aterm of art. 25 A. | am.
Page 10 Page 12
1 Isn't it correct that the LTV tailingsbasinis 1 Q. Okay. And looking at this cross-section from the
2 actualy an elevated land form like a hill? 2 permit to mine application -- and you can see the
3 A. Itis, that'scorrect. 3 writing is pretty small -- but the datais taken
4 Q. AndI'm going to show you now, it'saschematic | 4  from 2010 and 2011. Can you see that, Mr. Radue?
5  drawing fromthefina EIS. Let'sgetthere. That | 5 A. Whereareyou looking?
6 ispage 0715517 inthe EIS. So thisisthe 6 Q. I'mlooking at the notes on the bottom left.
7  schematic drawing. And can you see -- isn't it 7 A. Okay, | seethem.
8 correct that these three cellsarethe LTV? 8 Q. And sowould this have been at least about ten years
9 A. That'scorrect. 9  dfterthe LTV plants ceased operations?
10 Q. Andisntit aso correct that cell 2W istaller 10 A. That'scorrect.
11 thanthe other two cells, cell 1, whichisinthe 11 Q. Okay. And let'slook back at the -- if you could
12 front, which is south; and cell 2, whichisin the 12 scroll up again so we can seethefield
13 back, which is north, on the eastern side of 13 illustration.
14 cell 2w? 14 Isit correct that the taller outline,
15 A. That iscorrect. 15  whereit says"tailings," that is adepiction of the
16 Q. Andisn'tit correct that by thetimetheflotation |16  cell 2W at the existing tailings basin?
17  table clearing spaceis built out, that that 17 A. Again, whereareyou looking?
18 flotation tailing space will be about the samesize, |18 Q. Thetaller outline, right in the middle there --
19  thesame height as-- rather, as cell 2W? 19  whereit says"tailings," but that is a depiction of
20 A. Thatiscorrect. 20  theexisting cell 2W?
21 Q. And, now, let'sturntothenext page. | wantto |21 A. It may be. | seenoindication of wherethis
22 get afew more details to make sure | understand it |22 cross-section islocated, soit'sdifficult for me
23 in the record. 23 tosay.
24 Looking at the highlighted portion -- and 24 Q. Waéll, you know the site, don't you, Mr. Radue?
25 isn't it correct that the cell 2W is the largest 25 A. | do.
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1 Q. Andsoyou can seethat theexisting surfaceonthe | 1 where, geographically, that cross-section is at the
2 west -- on the east side, thereis ataller surface, 2 site.
3  andthereisalower surface, and then there'sa 3 BY MS. MACCABEE:
4 higher surface. 4 Q. And you would say -- you would understand, though,
5 Does that help you get oriented alittle 5  that thetaller end form of tailings would be the
6 bit to the direction from where the plot (ph) is 6  cel 2W, just based on what we discussed, correct?
7 taken? It'sbased on the fact that you know the 7 A. Yes.
8 site. 8 Q. And you can seeto theright side, which,
9 MR. MILLS: I'm going to object on 9  directionally, is east, that that lower tailings
10  foundation to al the questions about thisdocument. |10  would be the cell 1E, based on your knowledge of the
11 He says he's never seen it before. 11 geometry of the sites.
12 MS. MACCABEE: Your Honor, he said he 12 A. Agree
13 knew how to read a Lidar document, and hesaid |13 Q. And you can seethat line, the dark blueline, and
14  yesterday in conversation with Mr. Katchen that he's | 14 it says-- it hasthe wordson it, "surficial
15  familiar with the site itself. 15  groundwater." And you would agree that that term
16  JUDGE LAFAVE: Theobjectionis 16 would refer to the level of water in thetailings,
17 overruled. 17 correct?
18  You may answer, if you know. 18 A. That'swhat it would suggest.
19 THE WITNESS: Would you scroll up so | 19 Q. And you understand, don't you, based on your own
20  can seethe bottom of the picture again? Typically, |20 knowledge of the site, that the surficial
21 therewould be aplan B that would show wherethis |21 groundwater does not reach to the top of cell 2w,
22 cross-section was taken. So | don't know where this |22 correct?
23 Cross section was taken. 23 A. That'scorrect.
24 BY MS. MACCABEE: 24 Q. Andyou also understand, based on your knowledge, as
25 Q. Justlooking at thiscross-section, yousaidyou (25  well asjust reflected on thisimage, that surficial
Page 14 Page 16
1 can't tell whereitis. Isthat what you're saying? 1 groundwater does reach to the top of cell 1E,
2 Y ou don't know the site well enough to determine | 2 correct?
3 that thetailings on the site in the permit to mine 3 A. Thereisapondin cel 1E, and surficial
4  applicationincludetheLTV ona-- existingcell W | 4 groundwater may reach to thetop of 1E.
5  onthewestern side and the existing cell IEonthe | 5 Q. Which would read, just from your own experience,
6  easternside, you don't know the sitewell enoughto | 6 which has also been depicted here, you'll notice in
7 make that decision? 7  thediagram that the tailings used in cell 1E are
8 MR. MILLS: Object to form, foundation. 8 saturated -- I'm sorry, the tailings beneath the
9  JUDGE LAFAVE: Go ahead, Ms. Maccabee. 9 pond on cell 1E are saturated?
10 THE WITNESS: | can seeit'sa 10 A. It'sareasonable conclusion, yes.
11 cross-section of the same. 11 Q. And from thisdrawing, if you look -- maybe you can
12 JUDGE LAFAVE: Please wait until werule 12 make it alittle bit larger so that the numbers on
13 ontheobjection, sir. 13 thesidesarealittle bit easier to read. There
14 Ms. Maccabee. 14  yougo.
15 MS. MACCABEE: I'm just asking the 15  AndI'm blowing thisup just to let you
16 witnessiif, based on his understanding of the site, |16 see, because those are -- you can see on the right
17 he can identify the forms there because of his 17  side, those are -- are you familiar enough to know
18  knowledge of the site and knowledge of thelocation |18  that those numbers reflect mean feet above sea
19  of cell 2W and cell 1E in the permit to mine 19 level?
20  application. 20 A. Thescaleon theright-hand, yes.
21 JUDGE LAFAVE: The witness can answer, if 21 Q. Andsojust looking at that scale, this makes it
22 he knows. 22 look like cell 1E is about 90 feet shorter than the
23 THE WITNESS: Wdll, | can seeit appears 23 talest point of cell 2W.
24  tobeacross-section of the site with tailings 24 Isthat consistent with your
25 indicated in the cross-section. | just don't know |25  understanding?
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1 A. That'sreasonable. 1 JUDGE LAFAVE: Ms. Maccabee?
2 Q. Now, if we could turn to the next page of the 2 MS. MACCABEE: Your Honor, there'sa
3 excerpt here, and that's also from the permit to 3 great dea of discussion about the need to maintain
4 mine, and that is, in the record, number 67113. And | 4 the pond. This record contains quite a bit of
5  you can seethe highlighted language, "Based onthe | 5  information, including information from Mr. Radue,
6 differencein the site of flotation tailings 6  about the need to pump water from the pond to avoid
7  elevation from current elevation of 1570 feet." 7  changing the pond edge or overtopping.
8 And that 1570 feet, does that reflect, 8 And so thisisjust establishing the
9 then, the starting point for the north dam that is 9  basisof what the parameters are supposed to be, and
10  goingto be built for the flotation tailingsbasin? |10  that provides some context for his own testimony
11 A. | don't recall theexact elevation. It'sinthe |11 about the necessity of pumping the pond in order to
12 ballpark. 12 prevent overflow.
13 Q. So, in other words, based on your knowledge, 1570is |13 ~ JUDGE LAFAVE: But how does that relate
14 theright ballpark, or the starting point. 14  totheissuesat the hearing?
15  And so cell 2E right now would be about 15 MS. MACCABEE: It relatesto the issues
16 170 feet lower than cell 2W. Just doing the math, |16 at hearing, Y our Honor, because there are severad
17 from, you know, 1740 minus -- 17  witnesses who have testified in -- several experts
18 A. It'sabout right. 18  who havetestified in the record that the only way
19 Q. Now, just turning to the next page of thisexcerpt, |19  to avoid either drying out the pond or overtopping
20  whichisintherecord as 67128, and looking at the |20  would be to have continuous pumping.
21 highlighted numbers, that -- are these also 21 And that thisis one of the important
22 consistent with your understanding that thefinal |22 questions about bentonite: Can it maintain a pond?
23 dam crest elevation of the flotation tailingspond |23 And if so, isit going to require pumping the water
24 would be about 1,732 feet? 24 both in and out?
25 A. Yes. 25  JUDGE LAFAVE: Say that again, please.
Page 18 Page 20
1 Q. And there's also an emergency overflow inlet 1 MS. MACCABEE: In order to understand the
2 elevation of 1,729 feet, correct? 2 guestion of whether bentonite will be afeasible and
3 A. Yes 3 practical aternative at closure, Mr. Radue has
4 Q. Andisit correct that the elevation, the target 4  dready testified that they're pumping water into
5  eevation of the pondislower thanthedamcrestto | 5  theexisting LTV ponds and pumping the water out.
6  avoid going into the emergency overflow level and | 6  And so part of thisisto establish
7  discharging water through that emergency overflow | 7 what's the hydrology going to be like for the
8 channel? 8 flotations ponds once the pond isin closure and has
9 A. Yes 9  the bentonite anendment?
10 Q. Andisit correct that the beach -- so that is 10  Andit'soneof theissuesthat isreally
11 correct that the pond elevation target that isabout |11 important to see whether this pond is going to be
12 1,723 feet, correct? 12 practical and workable to satisfy the Reactive Mine
13 A. Yes 13 WasteRule.
14 Q. Andisit aso correct that the target beach length |14  JUDGE LAFAVE: Explain to me why the
15  will be 625 feet? 15  water going in and out affects the bentonite
16 A. Thatiscorrect. 16 amendment.
17 Q. Andisthat target beach length dso intendedto |17 MS. MACCABEE: Two different things.
18 provide -- to prevent either overtopping or useof |18  There's one -- there's the question of the
19  the emergency overflow? 19  hydrology: Will the pond be maintained, and will it
20 MR. MILLS: Objection, Your Honor. We've 20 require water pumping into it to be maintained?
21 been patient, waiting for usto get to bentonite 21 And there's another question: If the
22 here. | think we've got enough background. | don't |22 bentonite is -- rather than some other kind of
23 know what -- overtopping is beyond the scope of this |23 aternative, is keeping water at the top, does care
24 proceeding. | don't know why we're focused on all |24 have to be taken, in perpetuity, in order to avoid
25  this. 25  thekind of problemsthat result in either discharge
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1 or pumping? 1 Q. Assuming that's correct, would you agree that the
2 JUDGE LAFAVE: Isn't that one step beyond 2 pond enclosure would have an acreage larger than
3 theissuewe're being asked to address, I'm being 3 twicethe size of Bde Maka Ska?
4  askedto address? 4 MR. MILLS: Objection. Again, we're
5 MS. MACCABEE: Y our Honor, | don't 5  gpending time on thingsthat aren't at issue. It's
6 believeit is one step beyond. | believeit'sa 6  a905-acrelake, he'stestified. Comparing it to
7 part of the issues that you're being asked to 7 Maka Ska seems beyond the scope of this.
8 address, because we'retrying to figureout whatis | 8 JUDGE LAFAVE: Ms. Maccabee?
9  goingto happen. How isthispond going to work? | 9 MS. MACCABEE: Y our Honor, there are
10 JUDGE LAFAVE: We've had severd 10 experts, consultants in the record that refer to it
11 discussions about admissibility of evidenceand what |11 asalake, and | wanted to get some context. That's
12 evidenceisrelevant. 12 dl. It'snot areally big point. It'sjust one
13 | have stated that, and ruled, that 13 question.
14 this-- and I've been very clear, | think, that this 14 JUDGE LAFAVE: Theaobjectionis
15 hearing islimited solely to theissuesas set forth |15 sustained. Please move on.
16 in the Amended Notice of Hearing. 16 BY MS. MACCABEE:
17 I've allowed additional evidencein as 17 Q. | would liketo call your attention now to
18 context, which | think isimportant to understand |18  Attachment 1 in PolyMet's Exhibit 30. And this
19  theeffect of the bentonite amendment and how it |19  contains some historic images of the tailings basin.
20 will work. And 1 find that that is helpful forme |20  And if you want to look at a 1972 photo.
21 tounderstand context and for me to do my job. 21 It's correct -- looking at that photo,
22 I'm also able to determine what's 22  therearetailing ponds on most of cell 2W, and cell
23 relevant, what's not relevant, and what weightto |23 2E had not been developed yet, correct?
24  giveto the evidence. 24 A. That'scorrect.
25  That said, | will allow alittle of this, 25 Q. May | turn to the 1989 photo, which is still when
Page 22 Page 24
1 but don't make a meal out of it. 1 LTV isin operations, correct?
2 MS. MACCABEE: Thank you, Y our Honor. 2 A. Yes.
3 BY MS. MACCABEE: 3 Q. And, again, there are ponds on cell 2W, aswell as
4 Q. Sol will ask one more question, and we can moveon. | 4 on 1E and 2E, correct?
5 Isit correct that -- | think you aready 5 A. Yes.
6 said that the -- talked about pond elevation. Isit 6 Q. I'dliketo ask if we could turn to Exhibit 328,
7 correct that the target beach length will be 7 which has some additional photos of the tailings
8  625feet? 8  basin, historically. If you go one more page, that
9 A. Thatiscorrect. 9 istheimage from DNR, and that is from the year
10 Q. And the parties have used the phrase "flotation |10 1981 (ph). | think it shows at the top.
11 tailingspond" in this record. 11 And at that time, there was also ponding
12 Isn't it correct that the predicted size 12 ontop of cell 2W, correct?
13 of that flotation tailings pond is more than 13 A. Yes.
14 900 acres? 14 Q. And now we turn to the next page, which is from the
15 A. My testimony, | believeit says 905 acres. 15 2009 EIS, and everything is really well-marked. And
16 Q. Okay. AndI'mgoingto -- thisisjust for 16  thistime, thisisapicture taken for the PolyMet
17  demonstrative. 1I'm going to show you a picture from |17 Draft Environmental Impact Statement, which was
18 the Department of Natural Resources. | don't know, |18 published in 2009.
19  areyou familiar with Bde Maka Ska, whichis 19  Andwould you agree that there's no pond
20 Minneapolis largest |ake? 20  oncell 2W, but there are ponds on the two other
21 A. lam. 21 cdls, correct?
22 Q. If youwant to scroll down alittle bit lower, the |22 A. That'scorrect.
23 other way, according to the DNR, Lake Fond Du Lacis |23 Q. And it's correct that thisis about eight years
24 419 acres. Do you seethat? 24  @fter the plant shut down, correct?
25 A. | seethat. 25 A. What wasthe date of this photo?
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1 Q. If you could makeit alittle smaller -- it'sthe 1 fdl?
2 draft EIS, which is 2009. 2 A. | don't know the answer to that.
3 A. Eight yearsisabout right. 3 Q. That'sjust not something that you're familiar with,
4 Q. Now, turning to the next image, whichisfrom 2013, | 4 correct?
5  whichisthe supplemental draft EIS. Andyoucan | 5 A. | don't havethedetailed documentson that.
6  seethere, in that situation, in that -- at that 6 Q. Justif we could flip back rea quickly to
7  time, therewasno ponding on cell 2W, and alsoit | 7 Exhibit 328, | have one more question. And if you
8 looks like avery small pond on cell 2E; isthat 8 look at -- make it pretty big because you have to
9  correct? 9 read the words "emergency basin outflow."
10 A. That'scorrect. 10 If you're looking at this drawing, this
11 Q. Andyou would agree that since closurein 2001, the |11 illustration, which isfrom the final EIS, it'sin
12 existing LTV tailing space has not consistently 12 Exhibit 28. It is PDF page 11. Isthat blue
13 maintained a pond on cell 2W, correct? 13 indication on the l€eft, the emergency basin acove,
14 A. That iscorrect. 14 the place from which the water is discharged when
15 Q. And also, just from your understanding, aswell as |15 it's necessary to pump water to maintain the pond?
16 looking at these images, it's correct that the 16 MR. MILLS: Objection. We're wandering
17 ponding on cell 1E and 2E has been variable; 17  outside the scope again. The emergency basin
18  sometimesit's been abigger pond, and sometimesa |18 outflow isn't really anissue. | tried to be
19  smaller pond, correct? 19 patient with this, but we haven't heard about
20 A. That'scorrect. 20  bentonitein quite awhile.
21 Q. Isn'tit correct that since 2011, ponding hasbeen |21 JUDGE LAFAVE: Ms. Maccabee.
22 collecting seepage from the southern part of the LTV |22 MS. MACCABEE: Thisisthe last question
23 tailings basin and pumping that seepageintocell |23 on that issue.
24 1E, in order to comply with the consent decree for |24 JUDGE LAFAVE: What's the relevance?
25  theexisting tailing space? 25 MS. MACCABEE: I'm just trying to figure
Page 26 Page 28
1 A. They'vecollected a small amount of seepage, yes. | 1 out where the water'sgoing. That'sall. But | can
2 Q. And that seepage, when they collect it, ispumped | 2 move on.
3 into cell 1E; isthat correct? 3  JUDGE LAFAVE: Theabjectionis
4 A. That'scorrect. 4 sustained.
5 Q. Thank you. 5 BY MS. MACCABEE:
6  And showing your testimony on page 52, | 6 Q. Would you agree with -- just one more dide, and
7  thinkitislines843t0 845. Would you agreethat, | 7  thisone hasto with hydrology, too. Andthisis
8 intypica years, PolyMet must pump several hundred | 8  from Exhibit 34, the DNR's project update slide, at
9  million gallons of water from basin to manage annual | 9 page 4. One more slide.
10  pond rise and pond-edge encroachments on required |10 In this DNR project status update, can
11 setbacksfrom dam crests? 11 you seethethird bullet point, "Cell 2W surface
12 A. That'scorrect. 12 water drainage to cell 1E viaoutlet structure, and
13 Q. And going back again just alittle bit, didn'tyou |13  into groundwater water via seepage.” Do you see
14  asotedtify that PolyMet doesthispumpingand |14 that?
15 manages water levelsin cell 1E and cell 2E to 15 A. Yes.
16  maintain required pond-edge setbacks fromthedam |16 Q. Isthat consistent with your understanding that
17 crests, and that thisisin accordance with the 17  under existing conditions, thereis also surface
18 Legacy dam safety permit? 18  water drainage that is pumped from cell 2W to 1E?
19 A. Thatiscorrect. 19 MR. MILLS: Objection. We'rejust
20 Q. Do you know at what time of the year pumping isdone |20 continuing to run outside the scope with all these
21  to manage the pond rise and pond-edge encroachment |21 questions.
22 under existing conditions? 22 MS. MACCABEE: Your Honor, thisoneis
23 A. Typically, not frozen conditions. 23 not outside the scope at all, because this witness
24 Q. Doesit have seasonal variation intermsof being |24  has said that the bentonite may not be needed at the
25  moreinthe spring than in the late summer or early |25  timethe flotation tailings basin is complete
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1 becausethe existing pond may -- theexisting LTV | 1 Now, if we could turn to Exhibit 284.
2 cell 1E retains the pond. 2 Thisisan email string, including an email that you
3  JUDGE LAFAVE: Theobjectionis 3  sentto DanaDostert, DNR senior engineer for dam
4 overruled. 4 safety, on June 6, 2017. Do you see that?
5  Youmay proceed. 5 A. | seethat.
6 THE WITNESS: Would you repeat the 6 Q. Andinyour roleasprincipa engineer, wereyouin
7 question, please. 7 communications with Donald Sutton, the subcontractor
8 BY MS. MACCABEE 8 to DNR's consultants, EOR, regarding the bentonite
9 Q. Sure. Looking at the DNR project status update, the | 9 amendment, as well as regarding other stability
10  third bullet point, do you agree with DNR's 10 issues that are outside the scope of this hearing?
11 statement that Cell 2W surface water drainageto |11 A. Thisemail indicates some communication with Don
12 cell 2E and 1E viaoutlet structuresisalsogoing |12  Sutton.
13 into the pondsin 1E, aswell as groundwater, via |13 Q. Let'sfirst look at -- thisis down in the PDF.
14  seepage? 14  There'salot of thisthat has nothing to with
15 A. The--all thestructurefromcell 2W to1Eis |15  bentonite, so I'm skipping over.
16  filled with tailings. | don't know to what extent |16  Solet'sturn to PDF page 6, whichis
17  itisany longer functional. | havenot personally |17 record number 266095. And if you makeit alittle
18  observed drainage from cell 2W into cell 1E viathe |18 larger -- you can see thisis Mr. Sutton's
19  outlet structure. There may be -- there may be (mic |19 highlighted language, and you can read the part, "If
20  glitch) mor e seepage. 20  itisnot managed, then depending on the bentonite
21 Q. Soyou would agreethat there is groundwater 21 efficacy, the pond could either periodicaly dry up
22  seepage, and you don't really have enough persona |22 or overfill ."
23 knowledge about whether thereis spilled water 23 Do you agree that management will be
24 flowing through the outlet structure; is that 24 needed at the flotation tailings basin pond,
25  correct? 25  depending on bentonite efficacy?
Page 30 Page 32
1 A. Let meexpand that. | havealsonot observed any | 1 A. Yes, the system isdesigned to manage water level at
2 seepagefrom thewest -- excuse me, theeast sideof | 2 thepond.
3 cel2Wintocdls1E and 2E. Thereisnosurface | 3 Q. And that system will include necessarily pumping
4  seepagefrom cell 2W into 1E and 2E. 4  water in and pumping water out at different times?
5  And, likewise, | have not observed 5 A. That may berequired, yes.
6  drainagethrough thedrainage structure. 6 Q. Anddoyou also agree Mr. Sutton saysalittle
7 Q. Okay. Andisit also correct that at closure, where | 7 further that " Climate change makes precipitation
8  thetailings spaceisall approximately the same 8  predictions 100 to 200 years from now impossible, so
9  height ascell 2W, therole of cell 2W inaugmenting | 9  the design needs to assume the worst case.”
10  water flow to pondswill change? 10  That's his statement. Do you agree that
11 If you don't know the answer, please -- 11 climate change makes predictions of future
12 I'm sorry, | should have asked you whether you know |12 precipitation at the tailings basin, at best,
13 theanswer. 13 uncertain?
14 A. Would you clarify? Did you say "augmentingthe |14 A. | have no opinion asto what climate change may
15 ponds' ? 15  affect.
16 Q. Mr. Radue, do you know how the hydrology will change |16 Q. Fair enough.
17  forthepondin cell 1E at closure, when the 17 And Mr. Sutton also saysthat -- in
18  flotationstailing basin is approximately thesame |18  this-- "If the water level drops lower than
19 height as cell 2W? 19  designed dueto higher infiltration rates or lower
20 A. Wdl, the hydrology will continueto have 20  precipitation, geochemistry assumptions will change
21  precipitation into 1E and 2E, will continuetohave |21  asthetailingsdry out and oxidize."
22 evaporation, and will continue to have runoff from |22 Do you agree, that without active
23 theeast. Higher ground tothe east will not have |23  management, if the water level drops lower, it could
24 runoff from cell 2W into 1E and 2E. 24  either -- it could change the geochemistry that was
25 Q. Thank you. 25 modeled?

Shaddix & Associates - Stenographic Court Reporters

(8) Pages 29 - 32

(952)888-7687 - repor ter s@j anetshaddix.com



In the Matter of the NorthMet Project Volume 2 Evidentiary Hearing before Judge L aFave
Permit to Mine Application - 60-2004-37824 3-28-23 March 28, 2023
Page 33 Page 35

1 MR. MILLS: Objection, scope. We're not 1 either to pump water in or pump water out

2 taking about bentonite. 2 perpetualy?

3 MS. MACCABEE: That's exactly what we're 3 A. My understandingisthere'safuturepoint in time

4  talking about. Mr. Sutton is talking about 4  wherepassivetreatment isrequired.

5  depending on the bentonite's efficacy and what the | 5 BY MS. MACCABEE:

6  effectswould be on the geochemistry modeling, which | 6 Q. So-- I'm sorry?

7 is precisely what we're talking about inthiscase. | 7 A. Sol don't know if that requires pumping water in or

8 JUDGE LAFAVE: Theobjectionis 8  out.

9  overruled. 9 Q. Somaybejusttoclarify. At least until passive
10  You may answer. 10  treatment is approved, the bentonite plan for the
11 BY MS. MACCABEE: 11 pond would require maintenance -- "perpetual
12 Q. Do you need the question to be reread again? 12 maintenance” is probably too strong aword, but
13 A. Yes, please. 13 would require maintenance until a passive treatment
14 Q. Soyou see Mr. Sutton's sentence, "If thewater |14  system was eventually approved?

15 level drops lower than designed due to higher 15 MR. MILLS: Objection. We're outside the
16 infiltration rates or lower precipitation, 16  scope. Perpetual maintenanceisn't at issue here.
17  geochemistry assumptionswill change asthetailings |17  JUDGE LAFAVE: Sustained.
18  dry up and oxidize." 18 BY MS MACCABEE:
19 Do you see that statement? 19 Q. Just one more point of clarification.
20 A. | do. 20 Isit correct that there's nothing in
21 Q. Doyou agreethat if the water levelsarelower than |21 thisrecord that has approved a specific time when
22  designed, either dueto climate change or bentonite |22  passive maintenance would be provided or allowed?
23 efficacy, that it will change the geochemistry 23 MR. MILLS: Same objection, outside the
24  assumptions? 24  scope.
25 A. WEél, thereason therewas a water appropriations |25 JUDGE LAFAVE: Ms. Maccabee?
Page 34 Page 36

1 permit from Colton Lakeisto avoid that very | 1 MS. MACCABEE: Just getting a

2 situation. 2 clarification of the witness' last statement,

3 Q. Andthe mention of water appropriation from Colton | 3 Y our Honor.

4 Lake, istheintent meant to pump water from Colton | 4  JUDGE LAFAVE: Theobjectionis

5 Lakein order to make surethat thisproblemthat | 5  sustained.

6 Mr. Sutton identifies won't happen? 6 BY MS. MACCABEE:

7 A. If thisissuewereto occur, thereare 7 Q. Now, let'sturn to your rebuttal testimony, at lines

8 accommodationsto resolveit. 8 1019. We can start at 1022. That'sfine. Andit's

9 Q. And that accommodation is pumping water from Colton | 9 in response to -- in your rebuttal testimony, you
10  Laketo make up for -- to make the pond achievethe |10  say that Dr. Benson's use of the term "potential” in
11 desired height, correct? 11 evapotranspiration, in the environs of the NorthMet
12 A. That'smy understanding, yes. 12 dite, ismisleading or confusing because he doesn't
13 Q. Anddo you agreethat -- with Mr. Sutton, that that |13  discuss annual precipitation. Do you recall that
14  is--thesituation of verifying the pond height and |14  testimony?

15 putting water in, if necessary, islikely to be 15 MR. MILLS: Objection, misstates the

16 perpetual ? 16  testimony.

17 MR. MILLS: Objection. How the pond 17  JUDGE LAFAVE: Ms. Maccabee, please

18  works, as she's -- Ms. Maccabee has identified her |18 rephrase your question.

19  theme here, ishot in the scope of this proceeding. |19 BY MS. MACCABEE:

20 We're not talking about bentonite here. 20 Q. Inyour testimony you said Dr. Benson's use of the
21 JUDGE LAFAVE: Ms. Maccabee? 21 word "potential" in front of evapotranspiration
22 MS. MACCABEE: Let merephrase. 22 causes confusion relative to the common comparison
23 BY MS. MACCABEE: 23 of evapotranspiration, not potential

24 Q. Doyou agreethat, over time, the pond bottom |24  evapotranspiration.

25 bentonite plan is likely to require maintenance 25 Do you remember that testimony?
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A.

| do.

Q. Andyou recal -- and you recall that you explained

A.

that in the area of the NorthMet actual -- in the
NorthMet project, actual annual precipitation
exceeds actual evapotranspiration by 4.5 to
5.7 inches; isthat correct?

Yes.

Q. And these numbers of actual precipitation and actual

A.

evapotranspiration are an average over the course of
seasons; aren't they?
They arethe values presented by the DNR.

Q. Do you know whether they're averaged over seasons or

averaged over years, Mr. Radue?

14 A. What | presented hereisan annual value.

1 A. What I'm stating hereisthat the atmospher e has

2
3
4
5
6
7
8
9

10
11
12
13
14

Q. Andwould you agree that it is possible -- perhaps

A. Yes, that'scorrect.

greater capacity to hold moisture than moisture may
be available.

thisisin the next section -- continue.

If you look at lines 1036 to 1038 -- this

may be the source of confusion.

And you would agree that it is possible

in summer months, even if the actual precipitation
year-round is higher than evapotranspiration, that
the ground will dry to some depth beneath the
surface, and that will vary from year to year,
correct?

15 Q. And then you further testified -- and let'slook at |15 Q. Do you have any knowledge about whether, if the
16  your testimony in -- right at the bottom there -- 16  ground driesout from year -- at different portions
17 that there are -- even when you're considering 17 of theyear, that would affect wet-dry cycling in
18  actual precipitation and actual evapotranspiration, |18  bentonite?
19  there are periods of the year, including portionsof |19 A. | provided in my testimony the reasonsthat wet-dry
20  the summer, when precipitation would be frequent or |20 cyclingisnot aconcern here. | stated the
21 lacking, making it possible in summer months for the |21 information of all the characteristics of bentonite
22 ground to dry to some depth below the surface, which |22 attracting water. | talked about thethick -- the
23 will vary from year-to-year based on site-specific |23 cover or the bentonite-amended layer.
24 conditions. Do you remember that testimony? 24 | believe I've spoken about the limited
25 MR. MILLS: Objection, misstates the 25 penetration of the plantsat the site.
Page 38 Page 40
1 testimony. 1 Q. Widll, let'stakeit one step at atime. Just
2  JUDGE LAFAVE: Ms. Maccabee? 2 looking at this --
3 MS. MACCABEE: No, it doesn't. I'm 3 MR. MILLS: Objection. Shedidn't let
4 reading from the testimony. 4  thewitnessfinish his answer to her question. She
5 MR. MILLS: | stand on the objection. 5 interrupted him.
6 JUDGE LAFAVE: Pleaserestate -- please 6 MS. MACCABEE: Your Honor, | asked avery
7 re-ask your question. 7 narrow guestion. 1'm going to get to other issues.
8 BY MS. MACCABEE 8 | just asked if he said that it's possible that the
9 Q. Looking at your testimony -- 9  ground driesto some depth, that that would affect
10 MS. MACCABEE: Do you want to show him 10  wet-dry cycling. | didn't ask for the whole thing.
11 theentire screen? 11 JUDGE LAFAVE: Theabjectionis
12 BY MS. MACCABEE 12 overruled.
13 Q. Would you agree, even when you're talking about |13 Please do let the witness finish their
14  evapotranspiration, there are periods of theyear |14  answer. Y ou may proceed with your question.
15  when much of the vegetation is dormant and 15 BY MS. MACCABEE:
16 precipitation isin the form of snow, rather than 16 Q. Mr. Radue, | just asked a narrower question. Well
17  rain, and periods of the summer when precipitation |17  get to some of the other issues, which are
18  would beinfrequent or lacking, when the atmosphere |18 important, later.
19  hasagreater capacity to hold moisture than there's |19 But looking just at the question of
20 moisture available? 20  whether you said that it is possible in the summer
21 A. Yes, I'm speaking here about potential 21 monthsfor the ground to dry to some depth below the
22 evapotranspiration. 22 surface, would you agree that that creates a
23 Q. And potential evapotranspiration reflects a 23 potential for wet-dry cycling of bentonite?
24  potential that at some timesin the year, the ground |24 If you don't agree, that'sfine. But
25 may dry out; isthat correct? 25  thisisyesor no. Do you agreeor not?
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1 A. You know, so| guess| disagree (ph). 1 from the permit to mine application, and it is

2 Q. | wanttogo over someof the numbersinthiscase, | 2  page 65611. You can seethetop left --

3 and| hateto do this, but | want to make sure | 3 Maybe do you want make it alittle bit

4 understand them all. Just looking at these numbers | 4  bigger soit's easier to read.

5 inrow 1, do you agree that theunamended damsize | 5  The conductivity in-lab permeability of

6 and beaches in the percolation model is 7.7 inches | 6 LTV SMC coarsetailingsis 2.4 times 10 to the 3rd;

7 per year in the permit to mine application? 7 isthat correct?

8 A. It'smy understanding, yes. 8 A. | seethat, yes.

9 Q. Andlooking at the second row, would you agreethat | 9 Q. And the dam size and slopes before the bentoniteis
10  theinlet permeability of unamended tailingsinthis |10  amended, their conductivity would be approximately
11 application -- and | think thisis based on the 11 thein-lab conductivity number that we just
12 geotechnical datareport -- is2.4times10tothe |12  discussed, the 2.4 times 10 to the negative 3?

13 minus 3? 13 A. That'scorrect.
14 A. That'swhat it says. 14 Q. Andthenlet's go back to the first page and make
15 Q. Wouldit help youto look at one of the pagesto |15  sure we got the rest of the numbers that we talked
16  confirm that that's actually the correct number? |16  about. We've talked about the number of 5.56 times
17 A. I'll takethis-- 17  10tothe negative 6 that adds the permeability not
18 MR. MILLS: I'm going to object to 18  to be exceeded, according to the water model,
19  foundation. She hasn'tidentified and explainedto |19  correct?
20  thewitness what she's showing him. She'sjust 20 A. That wasthevaluesin thewater modeling, yes.
21 showing him numbers and asking him to agreewith |21 Q. And those are values that you came up with that you
22 them. 22 arefamiliar with, and you're just repeating them
23 JUDGE LAFAVE: Please restate your 23 fromwhat you heard. You didn't choose those
24 guestion. 24 numbers, correct?
25 25 A. Correct.

Page 42 Page 44

1 BY MS. MACCABEE: 1 Q. And, similarly, inrow 2, at the far right, there's

2 Q. Mr. Radue, I'm showing you Exhibit 349, whichis | 2 anumber from the water modeling data package that

3 intended to give compilation of numbersfromthe | 3 the percolation rate that's modeled is 5.85 inches

4 water modeling data package, the Waste 4  per year; isthat correct?

5  Characterization Data Package, the geotechnical data | 5 A. That iscorrect.

6  package, and the permit to mine application, andall | 6 Q. And then the next row, which isthe

7 of those data packages were appendices to the permit | 7 bentonite-amended beaches -- and also look at the

8  tomineapplication. Areyou familiar withthose | 8  bentonite-amended ponding, ponds.

9  documents? 9 Before the bentonite amendment is put on,

10 A. Yes 10  doyou understand that in-lab permeability of

11 Q. Andwhat I'mgoingtodoisask you, if there'sany |11 flotation tablesis 4 times 10 to the negative 4th,
12 of these numbers that you're not immediately 12 2.0times 10 to the negative 5th, which | believeis
13 familiar with, I'm going to -- please say you'renot |13  also the range that you included in your testimony.
14 familiar, and we can double-check and make surewith |14 A. Yes, | seethat.

15  the documents from the record whether they'real |15 Q. And that for the beaches aswell asthe dam size,
16  correct or whether there areissuesthat wehaveto |16  the model requires that the permeability of 5.56
17 dea with. 17  times 10 to the negative six not be exceeded,

18 Sowith that in mind, would you agree 18  correct?

19  that 2.4times10tothe 3rdisthein-lab 19 MR. MILLS: Object to the form.

20  permeability of unamended LTV coarsetailings? And |20  JUDGE LAFAVE: Overruled.

21 if not, we can go look at the correct pageand make (21 THE WITNESS: That's what the document

22 surethat you are comfortable with that number. |22 says.

23 A. It soundsabout right. 23 BY MS. MACCABEE:

24 Q. Let'slook real quickly at PDF 4, whichis--that |24 Q. And the model also predicts that the percolation
25 is the permit to mine application, that's a page 25  rate modeled in inches per year, once the amendment

Shaddix & Associates - Stenographic Court Reporters

(11) Pages 41 - 44

(952)888-7687 - repor ter s@j anetshaddix.com



In the Matter of the NorthMet Project Volume 2 Evidentiary Hearing before Judge L aFave
Permit to Mine Application - 60-2004-37824 3-28-23 March 28, 2023
Page 45 Page 47

1 is placed on the beaches, will be 5.85 inches per 1 into the model we just looked at, doesn't that say

2 year? 2 that there hasto be arate once the bentonite is

3 A. That'scorrect. 3 amended of 65 -- 6.5 in year 30, once the bentonite

4 Q. Now, if themode -- wetaked alittle bit before | 4 ison, correct?

5  about how -- other than what you did with other 5 A. That'swhat it saysin thetable, yes.

6  witnesses, that the model statesthat percolationto | 6 Q. And it also hasthe same value of 6.5 at year 50 and

7 the pond bottom, onceit's amended, cannot exceed | 7 at year 500, correct?

8 6.5 inches, correct? 8 A. That'scorrect.

9 A. 6.5inchesistheinput valuetothe model. 9 Q. Andisthat -- would it still comply with the model
10 Q. Andwould that be -- let'stake alook at the moddl. |10 if the -- if there was less than 6.5 inches of water
11 Let'sfirst look at -- catch one thing. Thisis 11 going through the pond bottom in ayear; do you know
12 going back to the conductivity of the 12 that answer?

13 bentonite-amended tailings on the dam sizeand the |13 A. What do you mean " comply with the model" ?
14 beaches, and isthat 5.56 number we're talking 14 Q. Would the model till be valid in protecting water
15  about. If you move, you can seethat that is 15  quality if there was less seepage to the pond bottom
16  derived from the highest model dataresearchfor |16  than 6.5 inches per year?
17  silty clay. Do you seethat? 17 A. | didn't dothemodeling. | don't know the answer
18 A. | seethat. 18  tothat.
19 Q. And you agree that that's where the model isderived |19 Q. Okay. Now, let's turn back to the first page of
20  from? 20  thisexhibit, whichisactualy PDF 2. I'm sorry.
21 A. That'swhat it states here, yes. 21 And does the number 5.233 times 10 to the
22 Q. Canyou moveover -- it saysthat thisisa 22 negative 7th, which is the permeability cap, which
23 deterministic value, correct? 23 isinthat chart, suggested as the permeability that
24 A. That'scorrect. 24 will lead to aresult of no more than 6.5 inches of
25 Q. And that meansit'sthe -- that value can't change |25 percolation to the pond bottom; is that a number
Page 46 Page 48

1 throughout the duration of the project, whichis 1 that'sfamiliar to you?

2 modeled out to 500 years, correct? 2 MR. MILLS: Object to form.

3 MR. MILLS: Object to form. 3  JUDGE LAFAVE: Overruled.

4 JUDGE LAFAVE: The witness can answer, if 4 Y ou can answer, if you know.

5 he knows. 5 THE WITNESS: My recollection is that

6 THE WITNESS: | can't speak to the -- 6 it's the unsaturated hydraulic conductivity of

7 what modeling may show hundreds of yearsfromnow. | 7 tailings below the bentonite amendment there.

8 BY MS MACCABEE: 8 BY MS. MACCABEE

9 Q. Areyou aware that this model wasrun for aduration | 9 Q. Andsoin-- just to make sure | understand. That's
10  of 500 years? 10  what you said in your testimony yesterday.

11 A. Again, | can't say specifically tothevariation. |11 Isthat different from the saturated

12 Q. Okay. Now, let'slook at PDF 9, whichisanother |12  hydraulic conductivity, if the number of that would
13 page of the model. 13 bedetermining permeability if the tailings were
14  And that talks about the pond seepage 14  saturated beneath the tailings basin?

15 rate, and it refers back to another model, whichis |15 A. Yes, unsaturated would vary from the satur ated
16  Table 131, and that's on the next page of this 16  value

17 exhibit. Andif you'll look at the bottom | eft. 17 Q. And, generaly, just to make sure | understand this,
18  Sothemodd isactually referring to 18  does"saturated” mean wet all the way through?
19  6.5inches per year. Andyou haveto showthe-- |19 A. "Saturated" meansa percent saturation associated
20 MS. MACCABEE: Slide up so the witness 20  withit.

21 can read what it says at the top of the model. 21 Q. Sowhen you say "unsaturated tailings," how are you
22 BY MS. MACCABEE 22 defining that?

23 Q. Pond seepage rate in inches per year. 23 A. Unsaturated islessthan 100 percent saturation.
24 Now let's go back down to the bottom. 24 Q. Okay. Andisthere another calculation in this
25  And that table, which isincorporated 25 record of what the permeability to attain -- or the
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1 hydraulic conductivity to attain 6.5 inches of 1 times 10 to the negative 8 centimeters per second,
2 percolation through the tailings basinwould beif | 2 correct?
3  thetailings were saturated? 3 A. Wadll, the performance modeingisbased on an
4 A. Thereisan examplecomputationintherecordin | 4 infiltration of 6.5 inches per year, and not based
5 thatregard, yes. 5  on aspecific hydraulic conductivity.
6 Q. AndI'm going to ask you to please show Exhibit H1, | 6 Q. But what this model shows, then, isthat just the
7 and | will -- hold on asecond. | want to show 7 percolation, but in order to create a barrier that
8  wherethat's coming from. We want to see that. 8 limits percolation to that rate, that has to be
9  Thatisfrom the Waste Characterization Data 9  achieved by -- asaresult of the permeability in
10 Package, which is already in the record. 10  that period, correct?
11 Andthat is-- isthat exhibit -- turn to 11 MR. MILLS: Object to the form.
12 thefront page, because | don't remember the exhibit |12 JUDGE LAFAVE: Overruled.
13 numbers -- it's Exhibit Number 217, and let'sturn |13 You may answer.
14  tothehighlighted page -- keep going. 14  THE WITNESS: Wdll, thisisan
15  Andthisis astatement, the waste 15 illustration of one permeability value that could be
16  characterization data -- actually, isthisin the 16  usedto achievethe 6.5inches. Asl've previously
17  water management? I'm sorry, that was a 17  tedtified, there are a number of combinations of
18 saturated -- unsaturated, I'm sorry. Unsaturated is |18  hydraulic conductivity and layer thickness and pond
19  awaste characterization. Saturated isin the 19  depth that could be used to achieve 6.5 inches.
20  adaptive management plan, which isin Exhibit 221. |20 BY MS. MACCABEE
21 Andthis states, "The performance 21 Q. Andin order to evaluate a plan for bentonite,
22 parameter for the bentonite-amended flotations 22 whether it'sfor the beaches or for the dams or for
23 talingsis hydraulic conductivity, otherwiseknown |23  the pond bottom, one needs to do the calculation to
24 as permeability," correct? 24 figure out what level of permeability, in this case,
25 A. That'swhat it says. 25  will limit percolation to 6.5 inches, correct?
Page 50 Page 52
1 Q. Andso-- and thiscalculationismeant to beused | 1 MR. MILLS: Objection, misstates his
2 asaperformance parameter for the bentonite, 2 testimony.
3 correct? 3  JUDGE LAFAVE: Please rephrase your
4 A. Yes. 4 question.
5 Q. And scrolling down alittle lower, these are the 5 BY MS. MACCABEE:
6 computations. 1'm not going to ask you to explain | 6 Q. In order to evaluate how a bentonite amendment will
7 them because | wouldn't understand. 7 work and whether it will achieve 6.5 inches of
8 But this basically is making an 8  percolation, doesn't one need to know what the
9  assumption of abentonite-amended layer thicknessof | 9  permeability isfollowing, what you called before,
10  0.2feet, correct? 10 Darcy's Law?
11 Q. That'sinthe middle paragraph. 11 MR. MILLS: Objection, misstates his
12 A. Thiswasan example computation, and, yes, it says |12 testimony.
13 bentonite-amended layer thicknesses greater than |13 JUDGE LAFAVE: Overruled.
14  2feet. 14  Thewitness may answer the question.
15 Q. Andin this examplethe average pond depthis |15  THE WITNESS: In theinput value to
16  5fest, correct? 16 Darcy's Law is permeability, yes.
17 A. Yes 17 BY MS. MACCABEE
18 Q. And isthat the target pond depth of the pond right |18 Q. Do you know of any other number in the record for
19 now or isit now eight feet? 19  permeability for this performance modeling, other
20 A. Wédll, thisisan example computation. | don't know |20  than this number that we just talked about in the
21 what relation it isto the eight feet, but it's 21 adaptive water management plan on record, page
22 currently eight feet. 22 00670412
23 Q. And sowith afive-foot average pond depth, the |23 A. Would you repeat your question, please.
24  calculation for the average hydraulic conductivity |24 Q. Other than this number right here, 2.1 times 10 to
25  required for the performance modeling would be 2.1 |25  the negative 8th, which is -- which is contained in
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1 the adaptive water management plan, and | gavethe | 1 MS. MACCABEE: Y our Honor, | would --
2 page as 0067041, do you know of any other hydraulic | 2 what | would like to do, rather than ask that this
3 conductivity number in the application which 3 exhibit be admitted, is| would like to make the
4  provides adifferent performance modeling number for | 4 changes that are necessary consistent with this
5  the bentonite on the pond bottom? 5  witnessstestimony so | don't try and put something
6 A. | said I'm not aware of another value. Theremay | 6 into the record that isincomplete.
7 be, but I'm simply not awar e of them. 7 Is that an appropriate way to handle
8 Q. Thank you. 8  that, sir?
9  Youwouldn't have the expertise yourself 9  JUDGE LAFAVE: I'll pall the other
10  todothecalculations and provide uswith another |10  parties. Mr. Mills?
11 valueor to chalenge this one, would you, sir? 11 MR.MILLS: Just so | can understand, the
12 A. I'mcertainly capable of using Darcy'sLaw, yes. |12  point isto move the admission of this demonstrative
13 Q. And haveyou used Darcy's Law to make calculations |13 exhibit?
14 of any other permeability rate that would achieve |14  JUDGE LAFAVE: | believe Ms. Maccabee --
15  the6.5inches percolation rate, whichisrequired |15  Ms. Maccabee intends to offer the exhibit. However,
16 by the model ? 16  shewantsto tweak it to reflect the testimony that
17 A. | don't recall. 17  wasgiventhismorning; isthat fair?
18 Q. Sitting heretoday, can you say what hydraulic |18 MS. MACCABEE: Y our Honor, what | would
19 conductivity other than that number of 2.1times10 |19  suggest is perhaps | should compare in Exhibit 349A,
20 to the minus 8, the bentonite amendment of the pond |20 which contains what | think -- it should contain to
21 bottom would have to achieve in order to achievethe |21 reflect that the difference between unsaturated and
22 6.5 percolation rate that is contained in themodel? |22 saturated conductivity and all the supporting
23 A. Generally, theresawiderangeof hydraulic |23  documents, rather than moving the exhibit asis
24 conductivitiesthat would achieve6.5inchesper |24  currently intended or even asking counsel to
25  year. 25  speculate on something they haven't seen yet.
Page 54 Page 56
1 Q. And that would depend on the thickness of the 1 JUDGE LAFAVE: Ms. Maccabee, why don't
2 bentonite amendment, correct? 2 you prepare Exhibit 249A, and we can discussits
3 A. Thatiscorrect. 3 admissibility when you've completed it.
4 Q. Andwhat isthe thickness of the bentonite amendment | 4 MS. MACCABEE: Y our Honor, | might have
5 that's planned for the NorthMet tailing space? 5 misspoken, it's 349.
6 A. Thecurrent planis?2to 3inches AquaBlok. 6 JUDGE LAFAVE: I'm sorry, 349A.
7 Q. Andyou say 2.3 inches, that's -- 7 MS. MACCABEE: Thank you, sir.
8 A. 2to3inches. 8 BY MS MACCABEE:
9 Q. Isthat consistent with 0.2 feet in this example 9 I'd like to change gears now, make something a
10 here? 10 little simpler.
11 A. Itis. 11 If we could turn to Mr. -- to your
12 Q. Sothe current plan, which is consistent with this |12 rebuttal testimony, and that's line 941 to 945. And
13 eguation, is-- would be -- require a permeability |13 inyour -- in this rebuttal testimony, based on the
14 rate aslow as 2.1 times 10 to the minus 8, correct? |14  pond area of 905 acres and the basin average depth
15 A. For useof AquaBlok, that's correct. 15  of 8feet, you calculated that there would be 160
16 Q. Andyouwould agreethat this2.1times10tothe |16 million gallons ayear of seepage annually lost
17  negative 8th is considerably less permeablethanthe |17  through the pond bottom each year, correct?
18 3.9 times 10 to the negative 6 permeability, which |18 A. That iscorrect.
19 isthelab value of LTV finetailings and slimes 19 Q. Andyou did that by multiplying, correct; you didn't
20  that we've been using as representative of the 20  gointo hydraulic conductivity or anything like
21  existing ponds? 21 that, correct?
22 A. The3.96isthe geometric mean of thefinetailings |22 A. That'strue.
23 and slimes hydraulic conductivity, and that valueis |23 Q. And to calculate how much water would percolate
24 higher than the Sutton. 24 through the dam sides would be just -- one could
25 Q. Now, let'sturn -- 25  just make asimilar calculation using the modeled
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1 5.85inches per year of percolation, correct? 1 that value, hydraulic conductivity, appliesto the
2 A. That'scorrect. 2 basin sidesand beachesand a 6.5 inch per year
3 Q. And basin size will cover about 380 acres. | 3 percolation or seeded (ph) value was applied to the
4  believeyou said thisin your direct testimony. | 4  pond bottom.
5  don't think we need to find it. Does that sound 5 Q. And based on what we just discussed, the actual
6 familiar? 6  conductivity value used in performance modeling for
7 A. Soundsfamiliar. 7  the pond bottom basin would be considerably less
8 Q. Andthe beach areawill cover about 427 acres, 8 permeabl e than 5.56 times 10 to the negative 6;
9  correct? 9  wouldn'tit?

10 A. That soundsright. 10 MR. MILLS: Object to form, misstates

11 Q. Andisit aso correct that if the permeability of |11 prior testimony.

12 the bentonite amendment tailings on either thedam |12 JUDGE LAFAVE: Please read back the

13 sides, slopes or beaches were to be less than or 13 question.

14  equal to 5.6 times 10 to the 6, that result would be |14  (Record was read by Court Reporter.)

15 within the bounds of the model ? 15  JUDGE LAFAVE: The witness can answer the

16 A. That would be over valuethan what wasused in the |16 question, if he knows.

17 model, yes. 17  THE WITNESS: Would you repeat the

18 Q. Wadll, if it werelessthan or equal, that would be |18 question, please?

19  consistent with the model, correct? 19 BY MS. MACCABEE:

20 A. | believethe model used a specific value, but it |20 Q. Based on the discussion we just had, would you agree

21 would belessthan or equal to the model. 21 that the performance modeling hydraulic conductivity
22 Q. And if the actual permeability of the 22 of the bentonite amendment of the pond bottom would
23 bentonite-amended tailings on the dam sides, dopes |23 be considerably lower than the 5.56 times 10 to the
24  or beaches were to be higher than or allowed more |24 minus 6 value for the beaches and the dams?
25  water than 5.56 times 10 to the minus 6 centimeters |25 MR. MILLS: Same objection.

Page 58 Page 60

1 per second, that permeability would not be 1 JUDGE LAFAVE: Theobjectionis

2 consistent with the model, correct? 2 overruled. The witness may answer.

3 A. It would bedifferent than what wasusedinthe | 3~ THE WITNESS: | stated that the

4 model, yes. 4  performance modeling for the pond bottom was based

5 Q. Let'sturnto rebuttal testimony, 22310 225. In 5  on6.5inches of infiltration per year, and that can

6  your rebuttal testimony of the pagesyou say, "The | 6  beachieved by arange of hydraulic conductivity

7 hydraulic conductivity value showninrow 9, which | 7 valueson various surfaces.

8 is'-- canyou seeabove-- 8 BY MS MACCABEE:

9 MS. MACCABEE: Why don't you show it to 9 Q. And you can -- and we had previously discussed about
10 him. Thereyou go. 10  therangethat would be necessary if PolyMet adopted
11 BY MS. MACCABEE: 11 the planto use PondSeal on the bottom, correct?
12 Q. "5.56 times 10 to the minus 6 centimeters per 12 A. If AquaBlok isused for the pond bottom and specific
13 second,” you state, "isthe value used in tailing 13 hydraulic conductivity is associated with AquaBlok.
14  spacesin performance modeling of future 14 Q. Inyour testimony --

15 bentonite-amended basin sides, beaches and pond |15 MS. MACCABEE: And let'slook at 877 to

16 bottom." 16  885.

17 Do you agree with that, that the 17 BY MS. MACCABEE:

18 statement contains an important error? 18 Q. Do you recall thistestimony that, "The performance
19 A. (Withessnods) 19  of theexisting tailingsbasinin cell 1E and 2E in
20 BY MS. MACCABEE: 20  maintaining apond provides a site-specific analog

21 Q. Isn'tit correct that the conductivity value 5.56 21 for the permeability conditions capable of

22 times 10 to the minus 6 centimeters per second only |22 maintaining a pond"? Do you recall that testimony?
23 appliesto the bentonite-amended sides and beaches |23 A. Yes, | recall it.

24 and does not apply to the pond bottom? 24 Q. Andin thistestimony you concluded that,

25 A. Inour prior discussion my understandingisthe-- |25  "permeability of the bentonite-amended pond bottom
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1 of equal to or lessthan 3.9 times 10 to the 6th 1 timefor abreak because I'm goingto gointo a
2 will maintain a permanent pond that actsasawater | 2 different topic.
3 cover over the stored tailings." 3  JUDGE LAFAVE: Wearein recessfor 15
4 Isthat attempting to refer to the 4 minutes. Thank you.
5  flotation tailings basin in the future? 5  (Recesstaken.)
6 A. Itisnot. | say, " demonstration of thecurrent | 6 JUDGE LAFAVE: Good morning. We are back
7  condition that's maintaining a pond." 7  ontherecord. Mr. Radue, | would remind you that
8 Q. Soif thisstatement wereinterpretedto meanthat | 8  you are still under oath.
9  theexigting -- the factors of pond on theexisting | 9 Ms. Maccabee.
10  tallings basin predicts that that flotation tailings |10 MS. MACCABEE: Thank you, your Honor.
11 basin pond will be maintained, that would not bea |11 BY MS. MACCABEE:
12 correct interpretation of this testimony? 12 Q. Mr. Radue, we're going to talk alittle bit about --
13 A. Thisisademonstration of existing conditionsthat |13  change the subject and talk about some of the
14  maintainsa pond. 14  studiesyou discuss. Let'sturn to your direct
15 Q. Andthisdemonstrationisnot -- however, it'snot |15  testimony, and that's lines 308 to 318. | think we
16 intended to say that a pond will be maintained 16  did pull it up to make life easier for you.
17 similarly on the flotation tailings basin? 17 Do you see that?
18 A. Thisisan example of a hydraulic conductivity |18 Maybe you can find your testimony in the
19 3times 10 to the minus 6 that may be capableof |19  Woyshner and Y anful study while we're worrying about
20  maintaining the pond with flotation tailingsbasin. |20  thetechnical. Have you found it?
21 Q. Now, isn'tit correct that the flotation tailings 21 A. | haveit.
22 basin would be on top of flotation tailingsbasin -- |22 Q. Inyour testimony you stated that the 1995 Woyshner
23 flotation tailingsrather than LTV finetailingsas |23  and Yanful study showed positive results after field
24  dimes? 24  testing acover system that is similar to PolyMet's
25 A. That'scorrect. 25  bentonite amendment.
Page 62 Page 64
1 Q. Andisn'tit also correct that the hydrology of the | 1 Isn't it correct that this 1995 study,
2 flotation tailings basin at closure at its new 2 Woyshner and Yanful, used a composite cover with a
3 height would be different from that of the LTV ponds | 3 60 centimeters or approximately two foot thick layer
4  today upon cell 1E and 2E? 4 of virus natural clay?
5 A. It would bedifferent, yes. 5 A. | don't recall the specifics of the barrier layer.
6 Q. Waéll, one question. Isn'tit correct that the 6 Q. Wadll, actualy, if you look at your own testimony, |
7 proposed NorthM et bentonite amendment is not 7  believeit does discuss what those specifics are.
8  scheduled to be applied until up to 10 yearsafter | 8 A. What number areyou looking at?
9  operations have ceased? 9 Q. 308to 318.
10 A. What area areyou speaking of? 10 A. Thetestimony saysthat the study uses a two foot
11 Q. I'm speaking of -- do you want to look at the 11 thick natural clay layer.
12 direct, lines 387 to 3897 And amended -- NorthMet |12 Q. That'scorrect. Andisn't it correct that PolyMet
13 bentonite amendment of the pond. So I'll re-ask it. |13 is not proposing to apply a composite cover with a
14  That'savery good clarification. 14  2foot thick layer of natural clay to the NorthMet
15 Isn't it correct that the proposed 15  dam sides or the NorthM et beaches?
16 NorthMet bentonite amendment of the pond bottomis |16 A. I'm not seeing it at the moment in my testimony
17 not scheduled to be applied until upto 10 years |17  wherel usetheword composite. Can you point meto
18  after the operations have ceased? 18  that, please?
19 A. That'smy understanding. 19 Q. Again, | wish| had accessto the documents.
20 Q. Haveyou calculated how many millions of gallons (20 JUDGE LAFAVE: I'm going to seeif | can
21 will seep through the bottom of thetailingspond |21 get someone here to help with that. Thank you.
22 during those 10 years before the amendment is 22 BY MS. MACCABEE:
23 applied to the pond? 23 Q. Allright. Let'sask afew questionsthat don't
24 A. | havenot. 24 require any documents and we'll come back to this
25 MS. MACCABEE: Your Honor, isthisagood |25  one. You testified yesterday that thein-lab
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1 conductivity of the single sampling had -- was -- 1 layer of natural clay to the NorthMet dam sides?
2 wedll, bentonite mixed with LTV tailingswas 1.8 2 A. Correct. We'reproposing a 1.5 foot thick cover
3 times 10 tothe minus 7 centimeters per second. Do | 3 with bentonite-amended tailings.
4 yourecal that testimony? 4 Q. And do you know what percentage of bentoniteisin
5 A. Yes | do. 5  thelayer of two foot thick natural clay that
6 Q. Isit correct that there are no specificationsin 6  Woyshner and Yanful used in their study?
7 PolyMet's permit to mine application to achievea | 7 A. Ifit'snatural clay, it would not have any
8 1.9 times 10 to the minus 7 centimeters per second | 8 bentonitein it. Excuse me, if it'snatural clay,
9  conductivity with the construction of either 9 it may not have bentonitein it.
10 bentonite-amended dam sides or beaches? 10 Q. And that would depend whereit's mined from,
11 A. Thecurrent documentsfocuson the basin dam sides |11 correct?
12 which will be constructed first. They have 12 A. Correct.
13 specifications -- we have specificationsfor the |13 Q. Andif it's mined from Wyoming, it could very well
14 thickness of the bentonite-amended clay layer. We |14 have bentonite in it, correct?
15  have specificationsfor the percent compaction of |15 A. It dependson the source of the clay.
16 the bentonite-amended clay layer. 16 Q. And you don't have any information on the percentage
17 Wehave a geometric mean hydraulic 17  of the clay that would be in atwo foot thick
18  conductivity specification for that layer upon zero |18 natural layer of clay, correct?
19  times10totheminus6 centimetersper second, and |19 A. For that specific study?
20  there'ssomeother specifications associated with |20 Q. Yes.
21 that. 21 A. | donot.
22 Q. Mr. Radue, isthat 1.10 to the negative 6 22 MS. MACCABEE: Arewe still trying to get
23 centimeters per second specification containedin |23 the exhibits to work?
24 the permit mine application? 24 BY MS. MACCABEE:
25 A. It'sl1l.6times10tothe minus-- excuseme, 1.0 |25 Q. Now, you testified earlier today that PolyMet is now
Page 66 Page 68
1 times 10 tothe minus 6. It isin the permit to 1 planning to create an engineered barrier pond bottom
2 mine application, yes. 2 using two to three inches of AquaBlok, correct?
3 Q. Andisthere any specification contained in the 3 A. That'scorrect.
4 permit to mine application for the hydraulic 4 Q. Isit aso correct that you have no personal
5 conductivity of the bentonite amendment to the 5  experience with applying AquaBlok to the bottom of a
6 beaches? 6 pond, correct?
7 A. | believethe specificationsfocused onthedam | 7 A. | donot. Colleagues of mine have used AquaBlok.
8 sides which would be constructed first. 8 Q. HasPolyMet obtained abid calculating the cost of
9 Q. Sotheanswer tothat isthat at thispoint thereis | 9  applying AquaBlok to the flotation tailings water
10 no specification for the bentonite amendment to the |10 column to limit permeability to 6.5 inches per year
11 beaches? 11 orless?
12 A. | don't recall. 12 A. | donot know.
13 Q. Tothe best of your knowledge, isthere-- isn'tit |13 Q. And | would turn now to, I think it's your testimony
14 correct that there's no specification yet for the 14 inyour direct, lines 603 to 605. It might bein
15  starting conductivity as constructed for the 15  therebuttal, I'm sorry. 1'm going to read to you
16 bentonite amendment of beaches? 16  oncel get theright page.
17 A. That'smy recollection. Again, the document focuses |17 I'm reading from your rebuttal testimony
18 on the basin sides, which will be constructed first, |18 because you can't see it on the screen. And it'son
19  and has a specification for the hydraulic 19 lines 603 to 605.
20  conductivity of basin sides. 20 In that testimony you said, "If bentonite
21 Q. Okay. Let'sseeif wecandothis: | thinkwith |21 amendment of the pond bottom is needed, products
22 the Woyshner study, let'sjust go back and do it 22 such as AquaBlok or PondSeal may be applied on the
23 really quickly without the evidence. 23 pond bottom by contractors without material
24  Sowould you agree that PolyMet is not 24  defects.”
25 proposing to apply a cover with atwo foot thick |25 Do you recall that testimony?
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1 A. | do. 1 Areyou relying primarily on Mr. Hull's
2 Q. Do you have any personal knowledge of applicationof | 2 testimony and examples of use of AquaBlok for pond
3 AquaBlok or PondSeal to a 905-acre pond without | 3 seding?
4 defects? 4 MR.MILLS: Objection, asked and
5 A. | donot. 5  answered.
6 Q. Andisn'tit correct that you're relying on 6 MS. MACCABEE: Was that asked and
7 Mr. Hull's testimony and examples of the use of 7 answered?
8  AquaBlok or PondSeal? 8 MR.MILLS: Yes.
9 A. That'scorrect. Asl stated earlier, my colleagues | 9 BY MS. MACCABEE:
10 have used AquaBlok. 10 Q. Doyou agreethat --
11 Q. And have you gotten reports from your colleagues |11 JUDGE LAFAVE: Wait. Givemejust a
12 precisely what they used AquaBlok for? 12 second. Theobjectionissustained. Please
13 A. | havegeneral knowledge, yes. 13 continue.
14 Q. And have any of your colleagues reported they used |14 MS. MACCABEE: I'm just asking the court
15  AquaBlok to create an engineered barrier at the |15 reporter. Was that asked and answered?
16 bottom of aflotation tailings pond or other 16  COURT REPORTER: | don't know.
17 tailings pond for mine wastes? 17 BY MS. MACCABEE:
18 A. Yes, oneof theapplicationswasfor atailings |18 Q. Isit correct with the examplesin Mr. Hull's
19 basin for mine waste. 19  testimony, broadcasting AquaBlok products to the
20 Q. And when did you learn about that? 20  water column primarily pertains to sediment
21 A. Closeintime, but | don't recall specifically. 21 sequestration?
22 Q. Who was overseeing the project? 22 A. That would be a question for Mr. Hull to answer.
23 A. Minntac. 23 MS. MACCABEE: Y our Honor, at this point
24 Q. Minntac, Minnesota? 24 | don't have -- I'm going to need to be ableto use
25 A. Yes. 25  theexhibits. I'm not really sure what's the next
Page 70 Page 72
1 Q. Which pond was sealed with Minntac --or lime? | 1 step.
2 A. AquaBlok wasused. I'm not that familiar withthe | 2~ JUDGE LAFAVE: We'rein the process of
3 project. 3 trying to remedy that problem. Arethere other
4 Q. Sodo youknow wherein aMinntac project AquaBlok | 4 questions you can ask?
5  wasused? 5 MS. MACCABEE: | will try.
6 A. | just know it wasused in thetailingsbasin. I'm | 6 I'm sorry, Y our Honor, everything I've
7 not that familiar with the details of the project. | 7 got hererefers back to something that needsto be
8 Q. Do you have any knowledge of any tailingspondat | 8 seen.
9  Minntac that is being sealed to reduce permeability | 9  JUDGE LAFAVE: Let's go off the record
10  or achieve acertain percolation rate in terms of 10  for just amoment, please.
11 inches per year? 11 (Recesstaken.)
12 A. Weéll, asl| stated, AquaBlok wasused toseal part of |12  JUDGE LAFAVE: We are now back on the
13 thebasin at Minntac. | do not know the detailsof |13 record. Again, Mr. Radue, | would remind you you
14  that. 14 aredtill under oath.
15 Q. Soyou don't know whether that application wasused |15 Ms. Maccabee.
16  tomakeapond less permeable, correct? 16 BY MS. MACCABEE:
17 A. That would bethereason for using AquaBlok isto |17 Q. If you would turn to the Hull direct. That's at
18 make something less per meable. 18 lines 348 to 354, isthat where we are?
19 Q. I'msaying specifically you don't know if itwas |19  Andisn't it correct that one example
20 used to make the Minntac tailings pond less 20  that Mr. Hull provided in histestimony regarding
21 permeable; do you? 21 sedling of the pond was a project completed for the
22 A. | stated it wasused at Minntactailingsbasin. |22 City of Columbus park systems?
23 Q. That'sthe extent of your knowledge, Mr. Radue? |23 MR. MILLS: Objection, Your Honor. She's
24 A. Itis. 24 asking him questions about John Hull's testimony.
25 Q. Thank you. 25 He's been on the stand for amost a full day now.
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1 It seems like we should be moving on to other 1 sediment, correct?
2 witnesses. 2 A. Thatiscorrect.
3 JUDGE LAFAVE: Ms. Maccabee. 3 Q. Andyou would agree that placing the reactive core
4 MS. MACCABEE: | will try and make this 4 mat on contaminated sediments is different from
5 real quick. 5  lining apond with GCL to create alow permeability
6 JUDGE LAFAVE: What's the relevance of 6 there to water percolation, correct?
7  thisquestion? 7 A. | disagree.
8 MS. MACCABEE: Therelevance of this 8 Q. Hasyour testimony identified any -- isit correct
9 guestion iswhether Mr. Hull's examplesinformed | 9  that your testimony has identified no examples where
10  Mr. Radue's opinion that PondSeal was an effective |10  low permeability, aliner for pond, was applied by
11 way to apply bentonite to a 905-acre pond without |11 placing a GCL from a barge to awater column?
12 defects. 12 A. I'veprovided photosin my testimony demonstrating
13 JUDGE LAFAVE: You may answer the 13 that.
14  question. 14 Q. Werethose -- there's none of those photos
15  THE WITNESS: Would you repeat the 15 identifying the purpose -- were any of them to
16  question, please? 16  provide alow permeability barrier similar to that
17 BY MS. MACCABEE: 17 in the NorthMet project?
18 Q. Isn'tit correct that the one examplethat Mr. Hull |18 A. Weéll, that would be the reason for using a bentonite
19  provided in histestimony regarding sealingapond |19  material to provide a low permeability barrier.
20  wasaproject completed for the City of Columbus |20 Q. Isit correct that no testimony or exhibitsin this
21 park system where he said that the material waseasy |21 contested case proceeding have identified a mine
22 toplace and performed when applied to arough |22 project that has applied bentonite to a water column
23 surface similar to that anticipated for the NorthMet |23 from abarge, whether by broadcasting, injection or
24  project beach area? 24 DCL panels?
25 MR. MILLS: Objection to the extent it 25 A. Whether it'samine project or any other project,
Page 74 Page 76
1 misstates Mr. Hull's testimony. 1 theprocessisthe same.
2 JUDGE LAFAVE: You may answer based on 2 Q. lsn'tit correct that you -- that this record
3 thequestion asit appears on the screen -- the 3 identifies no projects that are mine projects that
4  testimony appears on the screen. 4 have used that method of applying bentonite from a
5 THE WITNESS: I'm not familiar enough 5  barge?
6  with Mr. Hull's testimony to provide an opinion. 6 A. Wadll, again, the method isequally applicable,
7 BY MS. MACCABEE: 7 it's-- whether it'salake or mineproject or
8 Q. Your testimony, and then thisisintherebuttal 598 | 8  anything else.
9  to602, refers-- you can seeit up there. Thereit 9 Q. Ifit'saproject that's not amine project, isn't
10 is. You can seeit up there. Your testimony -- 10 it correct that the Minnesota Reactive Mine Waste
11 MR. MILLS: Counsel, | object. If he 11 Rule would not apply?
12 wantsto look at the book, please refrain from 12 A. That'scorrect.
13 requiring him to look at your screen and your 13 Q. If the project isnot amine project, isn't it
14 highlighting. Thank you. 14 correct that the need to achieve a specific rate of
15  JUDGE LAFAVE: Mr. Mills, please direct 15 percolation from water modeling is not applied
16  your objections to me, but the point was well taken. |16 either, correct?
17 MR. MILLS: Your Honor, | apologize. | 17 A. | disagree.
18  did not state that properly. 18 Q. Onwhat basiswould you disagree?
19 JUDGE LAFAVE: No waorries. 19 A. Therevery well may be a project wheremodeling is
20 Mr. Radue, let us know when you're ready. 20  required that requires a specific performancethat's
21 THE WITNESS: Would you restate your 21 not a mine project.
22 question, please? 22 Q. But you don't know of any specific project or
23 BY MS. MACCABEE: 23 specific modelsor --
24 Q. Your testimony refersto placement of areactive |24  (Reporter requests clarification.)
25  core mat through water to remediate contaminated |25 Q. You don't know of any projects with specific
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1 modeling requirements where a GCL or other 1 A. Would you repeat your question, please?
2 application of bentonite has been used to achievea | 2 Q. Isthereany indication in the listing of ponds that
3 gpecific rate of percolation, correct? 3 suggeststhat any of these ponds were lined by
4 A. | personally do not. 4 providing bentonite to the water column rather than
5 Q. Turntoyour rebuttal, lines48to52. Doyousee | 5  onadry application?
6  your testimony at lines 58 to 527 6 A. Not to my knowledge, no.
7 A. Excuseme, 58 to 52? 7 MS. MACCABEE: If you could turn back,
8 Q. 48t052. Thank you. 8 Ms. Guenther, to PDF page 4.
9 A. |do. 9 BY MS MACCABEE:

10 Q. Andinyour testimony you cite the Chapuis paper, |10 Q. And thisisfrom the Wyo-Ben brochure and --
11 2002 paper, to demonstrate the use of soil bentonite |11 Exhibit 17, and doesn't that describe the standard
12 liners? 12 mixed membrane method for applying bentonite?
13 A. Yes. 13 Do you see the text, sir?
14 Q. lIsn'tit correct that all thefield testing methods |14 A. You'relooking at the right-hand column?
15 for creating a pond bottom bentonite liner, 15 Q. That's correct, under "How to Apply ENVIROGEL," the
16  discussion of Chapuis paper involved dry 16 right hand column, the first paragraph, and line
17 installation of the bentonite? 17 number 1 -- item number 1.
18 A. That'smy recollections, yes. 18  And doesn't this appear to a conventional
19 Q. Would you agree that the standard method of creating |19 application on adry surface that is visible where
20  aliner for apond -- nevermind, strike that. | 20  thesoil isprepared beforehand?
21 don't need that. 21 A. Yes, and that'sthe case we have for the basin sides
22 Yesterday Mr. Katchen asked you about the 22 and basin beaches.
23 projectsin the Wyo-Ben brochure, Exhibit 17, and |23 Q. Correct. That would be very similar to trying to
24  thelisting of siteswhere Wyo-Ben had supplied |24  work on at least the basin sides. We don't know yet
25 bentonite for pond and landfill liners. 25  about the beaches, correct?
Page 78 Page 80
1 Do you recall that testimony? 1 A. Itisgenerally applicableto basin sidesand
2 A. I recall discussingit. 2 beaches. Wediscussed the beaches being somewhat
3 Q. Andyou told Mr. Katchen that you had no personal | 3 mor e challenging.
4 knowledge of any of these Wyo-Ben projects, correct? | 4 Q. All right. And if you turn back one page before
5 A. Correct. | stated that | talked toRichard Brownto | 5  that in the Wyo-Ben ENVIROGEL brochure, and doesiit,
6 obtain information on such projects. 6 in fact, in the Wyo-Ben brochure say that, "In areas
7 Q. If wecould turnto Exhibit 17 briefly. Do you 7 where water cannot be removed, ENVIROGEL is
8 remember Mr. Katchen was talking about scaleof | 8 broadcast, and it's -- or poured across the surface.
9 projects, if you look at 5 through 10. 9  Whilenot as efficient as the mixed
10 A. Yes. 10 membrane method, this technique is effective for
11 Q. Doyou see, | think -- I've highlighted theones |11 leaksidentified in areas like gravel pockets or on
12 that are pond liners. 12 damfaces.”
13 MS. MACCABEE: If you'll scroll through 13 Do you see that?
14  please, Ms. Guenther. 14 A. | seethat.
15 BY MS. MACCABEE: 15 Q. Do you agree that using a sealing method for gravel
16 Q. Doyou seethat most of thesearejust acoupleof |16  pockets or dam facesis different from lining an
17  acresin size and there are a couple -- then 17  entire 905-acre pond?
18 there's -- the largest pond in terms of sizeis 18 A. Waell, the AquaBlok was proposed for the pond, which
19 295 acres? 19 isadifferent product.
20 A. | seethat, yes. 20 Q. Okay. Now, isit correct that you -- | want to turn
21 Q. And isthere anything on thislist of ponds 21 now to Exhibit 66 and 67. We can put them up here,
22 indicating that any of these pond liners have been |22 if you wish.
23 created by applying bentonite to the pond column |23 A. It'seasier for meto seehere.
24 other than the more conventional way that 24 Q. At thetimewhen you contacted Dr. Benson in 2012,
25 Mr. Chapuis discussed? 25  wereyou aware that he had spoken with geochemist
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1 Kim Lapakko at DNR regarding the NorthMet bentonite | 1 September 20, 2012, in response to your email about
2 amendment? 2 a bentonite product, and then you -- he said,
3 A. Areyou referring to a specific contact? 3 "Great. Thiscould be aperfect materia."
4 Q. Wereyou aware that Mr. Lapakko, geochemist for DNR, | 4 And then you wrote back. On the next
5 had sought Dr. Benson's advice on the NorthMet | 5 page you can see your response at 9:38. "For your
6 bentonite amendment? 6 information,” do you see that?
7 A. | don't believel was awar e of that. 7 MR. MILLS: Objection, you're going
8 Q. Sodidyou seek Dr. Benson's consultation, based on | 8 backwards. Thisis misstating the order of the
9 his expertise, on the subject of bentonite and 9  emails.
10  coversfor mine waste? 10 MS. MACCABEE: | think | put numbers on
11 A. Asl stated yesterday, hewasretained by Fothto |11 them asfar as the sequence.
12 contributetothe project, and sotherewasa 12 JUDGE LAFAVE: So continue with your
13 connection viathat means. Sol wasin occasional |13 question.
14 communication with Dr. Benson. 14 BY MS. MACCABEE:
15 Q. Turning to Exhibit 66 at -- it's PDF 14. 15 Q. Isit correct that you wrote back to Benson at 9:38
16 Isn't it correct that at your request, 16  saying, "The product that I've seen is called
17  Dr. Benson provided you with examples of geomembrane |17  AquaBlok PondSedl. It's actually fine gravel-coated
18 covers used for mine waste? 18  bentonite. No further searching for information on
19 A. | don't recall specifically what wasrequested. |19  thisisnecessary."
20 He provided examples of geomembrane 20 A. | haveto-- would you repeat the question? | need

21 coversand soil bentonite covers. 21 toreadthestring of emails.

22 Q. And to the best of your knowledge, were any of those |22 Q. Isn't correct that at 9:38 a.m. you responded to
23 examples of coversfor minewaste appliedtothe |23  Dr. Benson saying that the product you've, "seenis
24 water column rather than to adry prepared surface? |24 called AquaBlok PondSeal. It'sactualy fine

25 A. Thesearedry cover systems. 25  gravel." And, "No further searching for information
Page 82 Page 84
1 Q. Andisit correct that Dr. Benson did not provide | 1 onthisis necessary"?
2 youwith any examples of AquaBlok products? 2 A. Dol seethat? | seeaprior email where he
3 A. Hewasunfamiliar with the AquaBlok product,tomy | 3 indicates he had a samplein hislab apparently.
4 recollection. 4 Q. Yes, and you seethe prior email also where he says,
5 Q. Andisn'tittruethat you and Dr. Benson had a 5  "Thiscould bethe perfect material," right, that
6 brief email exchange about the AquaBlok product? | 6 prior email?
7 A. That'scorrect. 7 MR. MILLS: Objection, she's calling the
8 Q. Andisntit correct that after Dr. Benson wroteto | 8  prior email, and that's not necessarily how email
9  you saying that the product might be the perfect 9  stringswork.
10 product, you wrote back to him within avery brief |10 BY MS. MACCABEE:
11 timeidentifying the product you had cited as 11 Q. Mr. Radue, did you put together this email string
12 AquaBlok PondSeal and stating that no further 12 yourself, or wasit put together by somebody else?
13 information on thisis necessary, and that's 13 A. | believel searched our email and located this
14  page 66.16. 14  email.
15 MR. MILLS: Objection to the extent the 15 Q. If you could look at page 66.15.
16 guestion misstates what Dr. Benson wrotein his |16 A. Yes, and | seehesays, " Great, this could bethe
17  email. 17 perfect material."
18 JUDGE LAFAVE: Let's seewhat he did 18 Q. What timeisthat email?
19  writein the email. 19 MR. MILLS: Objection, shedidn't ask --
20 BY MS. MACCABEE: 20  objection, vague.
21 Q. Why don't we show first theemail on 66.15sothat (21 JUDGE LAFAVE: Please rephrase your
22 you can seethe context. 22 question.
23 Canyou see, Mr. Radue, let'sgo alittle 23 BY MS. MACCABEE:

24 further, can you see, Mr. Radue, at thevery top, |24 Q. What timeisindicated on the email from Craig
25  that Craig Benson wrote an email at 9:02 am. on |25 Benson to you regarding bentonite coated sand?
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1 MR. MILLS: Same objection, vague asto 1 A. That isnot stated in the objective, no.

2 time. 2 Q. Andyou can see below that doesn't explain what

3  JUDGE LAFAVE: Please rephrase your 3 those numbers are, use efficient porosity method in

4 question. 4 Chapuis 1990, correct?

5  Waitaminute. No, that's-- you can -- 5 A. Yes.

6 the witness can answer. 6 Q. And canyou see, then, that Dr. Bensonisin

7  THE WITNESS: Hisemail isalittle 7  these-- inthisdocument, applying the methodsin

8  unclear to me, but it says September 20th, 2012. It | 8  this 1990 Chapuis paper to calculate properties

9  appearsto be 9:03 am. 9  based on information for the pond?

10 BY MS MACCABEE: 10 A. Yes.
11 Q. Andyour email on September 12 -- September 20th, |11 Q. And turnto page 4. And that page includes
12 2012, on the next page, at 9:38 am., saysthat the |12  Dr. Benson's summary of Chapuis method and makes a
13 product that we called bentonite coated sand, it 13 recommendation to use Chapuis method in the model,
14 identifiesthe name of the product. It also says, 14 correct?
15  "No further searching for information onthisis |15 MR. MILLS: Objection, foundation.
16 necessary,” correct, Mr. Radue? 16 JUDGE LAFAVE: Overruled. The witness
17 A. That'swhat it says, yes. 17 may answer.
18 Q. Isit correct that you never followed up after this |18 ~ THE WITNESS: His recommendation says,
19  from Dr. Benson to ask him to search for any 19  "UseKsof this estimated for coarse tails and
20 information on AquaBlok or PondSeal products? |20  bentonite for bulk tails and bentonite.”
21 A. |l don't recall if that'sthe case. 21 BY MS. MACCABEE:
22 Q. Doyou recal any instance where you followed up (22 Q. Do you understand that is a recommendation to use
23 with Dr. Benson to find out what he thought or asked |23 the model that's -- gives that paragraph a Chapuis
24 himto do any research on the AquaBlok or PondSeal? |24 model rather than to use any particular product for
25 A. | don't recall askinghimtodoanyresearchon (25  the project, correct?

Page 86 Page 88

1 that, no. 1 A. Heisproviding recommendations on modeling. That's

2 Q. Thank you. 2 not a specific product, that's correct.

3 MS. MACCABEE: Ms. Guenther, let's show 3 Q. New topic; let'stalk about vegetation.

4 Mr. Radue rebuttal testimony, lines 1326 to 1330. | 4 Isit correct that the flotation tailings

5 If you could show this. 5  dam sides, dopes, beach areas and a transition zone

6 BY MS. MACCABEE: 6  between the beaches and the pond all have vegetation

7 Q. Doyou see-- 7 onthem?

8 A. Thisisrebuttal testimony? 8 A. Thatiscorrect.

9 Q. That's correct. 9 Q. Inresponseto Dr. Benson's testimony that plant
10 Do you see your testimony that, "Y ears 10  rootswill penetrate the bentonite-amended layer and
11  ago, Benson recommended a 3 percent amendment for |11 reduce dry cycling, did you provide a response that
12 the NorthMet project, which he estimated would have |12 itisunlikely that roots would penetrate below
13 ahydraulic conductivity of 3.10 to the negative 7"? |13 30 inchesin the new basin sides?

14 A. | seethat. 14 A. That iscorrect.

15 Q. If you could turn to Exhibit 67. Andlookingat |15 Q. And didyou do abrief study for PolyMet on the
16  those handwritten notes-- | think theseareeasier |16  question of root penetration?

17 to understand than the onesin 66 -- does it say, 17 A. PolyMet did a study and provided a memorandum with
18  "The Objective - Estimate hydraulic propertiesof |18  their findings.

19 tailings - bentonite and mixture"? 19 Q. Soyou didn't do the study yourself? You didn't dig
20 A. Yes. 20  theholes?

21 Q. And that's not an objective to provide a 21 A. 1did not.

22 recommendation on any specific content of bentonite |22 Q. Areyou familiar with the study that PolyMet did?
23 isit? Youwould agree that that's not an objective |23 A. | am.

24 to provide arecommendation on the content of 24 MS. MACCABEE: Can weturn to page

25 bentonite, correct? 25 Exhibit 320 -- to Exhibit 30.
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1 BY MS. MACCABEE: 1 Q. Didn't you cite this NRC 2022 study, Exhibit 206.09
2 Q. And that describes the method of digging fiveholes | 2 in your testimony?
3 in the lift, correct? 3 A. | believel did.
4 A. That'scorrect. 4 Q. Solet'sturn now to page 4-6 of this. Thisisan
5 MS. MACCABEE: And then turn to the 5  excerpt sowedon't haveto look too far.
6 PDF 4. 6  Andwould you agree that this NRC study
7 BY MS. MACCABEE: 7  of whether earthen barriers degrade over time looked
8 Q. Doesit appear that the process used wasto dig 8  a penetration by small roots that one might not see
9 holes and then visually inspect them with a 9 looking down into ahole --
10 measuring tape? 10 A. | bédlieveit did, but that's not the only evidence
11 A. That'swhat the photos show, yes. 11 from thetest bits.
12 Q. And turning to page 10 of the exhibit. Isn't it 12 Q. Andturnto the next page. Did the NRC study also
13 truethat all the holes tested were on the west 13 do corings showing where the tap roots were and
14  sidesof the existing dam's basin? 14  deliberately take locations near more woody plants?
15 A. That'smy general understanding, yes. 15 A. That may bethe case.
16 Q. And your understanding of thetailingsbasinsonthe |16 Q. Then turn to the next page. And didn't this NRC
17  west side -- the steeper slopes of the tailings 17  study design to find out the extent of root
18 basins as compared to the north slopes? 18  penetration cut away entire sections and excavate so
19 A. Compared tothenorth slopesof theexistingdamand |19  they could follow the path of the root and see all
20 basin? 20  theroot sizes and depths?
21 Q. Correct. 21 A. Yes. Inour casewe have excavations on the stock
22 A. | don't know that to bethe case. 22 plot soil adjacent to the excavations (mic glitch)
23 Q. Andisn'tit truethat the flotation tailings basin, |23 isclear and considering that's at depth.
24  dopesand beacheswill be far lesssteep thanthe |24 Q. And the particular five holes that PolyMet sent --
25 particular locations where the holeswere dug for |25 examined in their study and for which Exhibit 30
Page 90 Page 92
1 thisstudy? 1 provides the memo, however, did not include any
2 AndI'm going to show you page 8 out of 2 excavation to look at the various soil profiles at
3 9, if youwant to take alook at the system. 3 depth, correct?
4 A. Theflotation tailings-- the slopesfor the 4 A. They used thetest holesthat are shown in the
5  flotation tailings basin will beflatter than these | 5 photographs provided.
6 slopes, yes. 6 Q. Anddidn't this NRC study conclude that medium fine
7 Q. Anddo you have any experience with what'sthe | 7 and very fine roots were observed to a depth of
8 proper procedure to take to do a study of root 8 1,260 millimeters, coarse roots to a depth of
9 penetration? 9 900 millimeters and very fine roots to a depth of
10 A. | believe excavating holes and taking photographs |10  the entire profile, which was more than 1,600 --
11 and measuring depth isareasonable approach. |11 1,650 millimeters?
12 Q. Haveyou ever done aroot penetration study? 12 A. Thosearedifferent sitesin different vegetation
13 A. | havenot. 13 conditions.
14 Q. Let'sturnreal briefly to Exhibit 206.09. And 14 Q. And they're also different methodologies, correct,
15  that'san excerpt -- and that's an excerpt fromthe |15 Mr. Radue?
16  Williams study for the Nuclear Regulatory Commission |16 A. That'scorrect.
17  onin-serviceradon barriers over Uranium tailings |17 Q. Now, let'sjust turn one more page of this study,
18  andtheir -- their degree of degradation or change |18  206.02, the -- 09, the sixth page. And thisisthe
19  over aperiod of 20 years. 19 2022 NRC study explaining how they evaluate the
20  Solet'sjust quickly -- you're familiar 20  degradation of soil bentonite barriers.
21 withthisstudy; aren't you, Mr. Radue? 21 Anddo you see that this study -- and
22 A. Generally. 22 granted there were a number of different sites and
23 Q. Infact, didn't you citeit in your testimony 23 different locations -- found that plant growth is
24  referencing -- 24  thelargest contributor to soil morphological
25 (Reporter requests clarification.) 25  development scorein the barriers, at least the
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1 basin. That'sin the second paragraph. 1 barriers, these are different methods than the ones

2 A. Thoseare specifictothe Radon barriers. Yes,| | 2  that PolyMet used in the study that was provided in

3  seethat. 3 Exhibit 30?

4 Q. Those are specific to the earthen barriersin the 4 A. They aredifferent methods, yes.

5 NRC study, correct? 5 MS. MACCABEE: No further questions.

6 A. Correct. 6 JUDGE LAFAVE: Mr. Mills, do you have any

7 Q. And that others, in this study, with few exceptions, | 7 redirect?

8 roots were observed through the depth of the 8 MR. MILLS: | do, Your Honor. Thank you.

9  observed barrier profiles, correct? 9 REDIRECT EXAMINATION
10 A. And somearedifferent -- under conditions-- |10 BY MR. MILLS:

11 different vegetation conditions, that'scorrect. |11 Q. Good morning, Mr. Radue. | have afew questions for
12 Q. Mr. Radue, do you have any personal knowledge of the |12 you. My first question is when you print an email
13 actua composition of the barriers of the vegetation |13 string, isn't it standard that the last email in the
14  inthe 2022 NRC study? 14  string appears at the top, while the older emails
15 A. | don't recall at the moment. 15  appear below going on through the string?
16 Q. Youdidn't participate in exhuming the barriersof |16 A. That'scorrect, you generally read it from bottom up
17 that study, correct? 17 rather than top down.
18 A. |did not. 18 Q. Sothetop email, when you print astring, isthe
19 Q. And the study also says other contributorsto ahigh |19 last one in the string?
20 SMDS, which isahigh soil morphological change |20 A. Yes.
21 development score, include insect burrowing and |21 Q. Showing you Exhibit 6615, which email appears at the
22 desiccation cracking associated with volume change |22  top of thisemail string in Exhibit 6615?
23 induced by root water uptake. 23 A. It would bethelast email.
24 Do you see that? 24 Q. Andisthat the email from Craig Benson to you?
25 A. | seethat, yes. 25 A. ltis.

Page 94 Page 96

1 Q. Andwould you agree that bentonite -- that plants | 1 Q. And that appears -- there'saline -- and after

2 are hydrophilic and that their roots would seek 2 Craig Benson says, "Great, this could be perfect

3 water entrapped from the bentonite? 3 material," there'saline that says, "Sent from

4 A. It dependson thetype of vegetation. 4  CHB'siPhone"; isthat right?

5 Q. Areyou saying that you know of vegetation wherethe | 5 A. Yes.

6 roots do not seek water in order to sustain the 6 Q. Do you know where that iPhone was when this email

7 plant life, or isthat outside -- 7  wassent?

8 A. Root depth would depend on type of vegetation. | 8 A. | donot.

9 Q. Based on your knowledge of vegetation, how deep | 9 Q. Isit possiblethat it wasin adifferent time zone
10  would theroots of coarse (ph) in grassesgrow, or |10  than you were located when you were sending your
11 isthat outside your -- 11 emails?

12 A. That'snot my area of expertise. 12 MS. MACCABEE: Objection, callsfor

13 Q. Would you agreethat if the burrowing wasinsect |13 speculation.

14 burrowing rather than that of alargeanimal, that |14  JUDGE LAFAVE: The witness can answer if
15  theentrance of that insect into the ground would |15 he knows.

16 not be visible by just looking for large holes? 16 ~ THE WITNESS: It'sapossibility. |

17 A. It'spossible. 17  don't know if it was or not.

18 Q. Sowhen wetalk about animal burrowing, it might be |18 BY MR.MILLS:

19  visuadly evident in a casual view but insect 19 Q. Sure. Wedon't know.

20 burrowing would not, correct? 20 Have you encountered situations where

21 A. It'spossible, yes. 21  emails appear when they are sent from different time
22 Q. Would you agree after just this brief review of the |22 zonesto have a different hourly time stamp than the
23 2022 study done by the Nuclear Regulatory Commission |23 time zone you were in when you received it?

24  to specifically evaluate what conditions changethe |24 A. | have.

25 parameters or the permeability of soil earthen 25 Q. Onelast question on this.
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1 When Craig Benson said, "Great, this 1 Exhibit 38. | think you were asked a number of
2 could be perfect material," do you understand hewas | 2 questions about the last paragraph. Areyou on
3 taking about AquaBlok? 3 page 7, Mr. Radue?
4  MS. MACCABEE: Objection. 4 A. | am.
5 JUDGE LAFAVE: Grounds? 5 Q. | want to draw your attention to the last paragraph
6 MS. MACCABEE: It'snot clear what he was 6  there. There'sasentencethat refersto
7 taking about, and Mr. Radue has already saidhe | 7 rototillers. Do you see that there?
8 doesn't remember the context of the conversation. | 8 A. | do.
9 MR. MILLS: | asked him for his 9 Q. Canyoujust read that sentence, please.
10 understanding of the conversation. 10 A. "Theonly way to obtain truly effectivein situ
11 JUDGE LAFAVE: The witness can answer if 11 mixing isthrough the use of rototillers."
12 he knows. 12 Q. And arerototillers part of what you would
13 THE WITNESS: The prior emails were with 13 anticipate may be used to construct the bentonite
14  relationto AquaBlok or PondSea soit'swhat was |14 ~ amendment at the NorthMet basin?
15 being discussed. 15 A. Yes, and early in the evaluation of bentonite --
16 BY MR. MILLS: 16  bentonite amendment evaluation we identified it, a
17 Q. Sojustto beclear, Craig Benson respondedtoa |17 rototiller type device. | believeit was called
18  discussion of AquaBlok saying, "Great, thiscould be |18 rotogator (ph) rather than rototiller.
19 perfect materia"; is that right? 19 Q. Andlet'sturnto your rebuttal testimony
20 A. ltis. 20  transcript, please, at page 26, line 492.
21 Q. [I'll show you Exhibit 15. What doesthis exhibit |21 A. | seethat.
22 depict? 22 Q. Andinthat line, you're referring to rototill; is
23 A. It showsacrosssection, theleft sdeisnorth, |23  that therototiller?
24  theright sideissouth. It'sthrough thenorth |24 A. That'scorrect.
25  ddeof thebasin. 25 Q. Now, athough you've been abit challenged on
Page 98 Page 100
1 Q. You have been asked a number of questions about the | 1 cross-examination, do you remain confident that the
2 construction of the bentonite amendment on the sides | 2 bentonite amendment can be applied to the beaches?
3 of thefuturebasin. Do you recal that? 3 A. Yes
4 A. Yes. 4 Q. | want to show you Exhibit 19. What was the purpose
5 Q. Didany of the questioning change your opinions | 5  of your providing the information in Exhibit 19 as
6  about whether application of the bentonite amendment | 6 it relates to the construction on the beaches?
7  onthesides of the basin is practical and workable? | 7 A. The purpose wasto provide examples of typical
8 MS. MACCABEE: Objection, outside the 8  construction equipment that would be used for
9  scope of anybody's cross-examination. 9  bentonite application.
10 JUDGE LAFAVE: Overruled. 10 Q. Andlet'sturnto Exhibit 68, please.
11 THE WITNESS: My opinion remains the 11 Mr. Radue, what was the purpose of
12 same. 12 providing thisinformation in Exhibit 68 asit
13 BY MR. MILLS: 13 relates to the beaches?
14 Q. Andsimilarly, you were asked alot of questions |14 MS. COHEN: Excuse me, Mr. Mills, can we
15  about the construction of the bentonite amendmenton |15  see Exhibit 68? We can only see the cover page.
16  thebeaches. Do you recall that? 16 ~ THE WITNESS: The example, there -- it's
17 A. Yes. 17  showing adual axis mixer in-- operating in
18 Q. Did any of the questioning about the construction of |18 challenging conditions. It was showing that even
19  the bentonite amendment on the beaches changeyour |19  when conditions are challenging, there is a solution
20  opinion on whether it's practical and workableto |20  to executing a project.
21 construct a bentonite amendment on the beaches? (21 JUDGE LAFAVE: Excuse me, sir, which page
22 A. My opinionisthat it is practical and workable. |22 of Exhibit 68 were you referring to?
23 Q. I'mgoing to show you Exhibit 38. Youwereasked (23  THE WITNESS: All of 68 in general.
24  some questions about this article on 24  JUDGE LAFAVE: Okay. Thank you for that.
25  cross-examination. | want to turn page 7 of 25
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1 MR. MILLS: I'mtryingto paint abig 1 about Exhibit 293.28. It's the work plan document.
2 picture and be efficient. 2 You were asked some questions about this yesterday.
3  JUDGE LAFAVE: Thank you. 3 Thiswork planidentified objectives of
4 BY MR.MILLS: 4  pilot and field scale testing; is that right?
5 Q. Sothiscoa ash example, the point wastoshowthe | 5 A. Yes.
6 capability of the contractors to operatein 6 Q. Please explain the primary objectives of that pilot,
7 chalenging conditions? 7  field scale testing.
8 A. Yes, I'veshowed a number of exhibitsinthat | 8 A. | believel summarized it yesterday saying something
9 regard. 9  totheeffect that the pilot testing and field scale
10 Q. Soitwasn'tintended to show coal ashisthesame |10  testing areto confirm the percent bentonite to be
11 asthetailings mixture with bentonite? 11 used because we do anticipate some variability in
12 A. No. It wasintended to show, again, theoperations |12  thegradation of the materialsthat bentonite will
13 inchallenging conditions. In thisspecificcase,a |13  bemixed with, so we want to confirm that we have
14  specific piece of equipment that can be used for the |14 adequate per cent of bentonite.
15 bentonite application aswell. 15  And then secondly, to confirm that we
16 Q. And please describe that potential piece of 16  havean effective and efficient means of mixing
17  equipment. 17  bentonite.
18 A. Wdl, it'sa-- coal, a modified backhoe, and it's |18 Q. In addition to those primary objectives, there was
19  called adual axismixer. It'sgot amixer head on |19  some additional objectives listed on the next page;
20  thebottom that rotatesin onedirection to mix the |20 isthat right?
21 material. |1 don't know if the backhoerotatesin |21 A. Yes.
22 180-degr ee opposite direction. 22 Q. We'renow on 293.9, and you were asked some
23 And material isinjected through the 23 questions. | just wanted to clarify that one of the
24  mixing head to mix with the, in this case, with the |24 objectives does relate to the pond water chemistry
25  coal ash. Thiscan beapplied totailingsaswell. |25  effects on bentonite hydration. Do you seethat in
Page 102 Page 104
1 Q. Soinyour experience as an engineer, you'veseen | 1 the fifth bullet point?
2 contractors operate in conditions at least as 2 A. Yes
3 challenging or more challenging than what they would | 3 Q. And you agreethat is one of the other objectives of
4 encounter on the beaches of the NorthMet basin? | 4 the testing, correct?
5 A. In morechallenging conditions, yes. 5 A. When pond water isavailable, yes.
6 MR. MILLS: Do we want to break for lunch 6 Q. Andturning to -- just to be clear, turning to
7 orshould | gointo another topic? 7 293.14, this page also confirms that part of the
8 JUDGE LAFAVE: So let's -- how much more 8  testing process does relate to the pond water
9  doyou have? 9  chemistry?
10 MR. MILLS: I'm not sure. Morethan five 10 A. Yes.
11 minutes. 11 Q. Andfinally on this document, let's turn to page 12.
12 JUDGE LAFAVE: Why don't we break -- 12 1t's293.12. You were asked some questions about
13 let's break for lunch, but | want to have a 13 testing yesterday on cross-examination, and | just
14 discussion with counsdl, though, about where we are | 14 wanted to point you to the final sentence of that
15  and what we need to get done. 15 paragraph under 3.2.3. If you could please read
16 We're off the record. 16  that sentence.
17 (Recess taken.) 17 A. Areyou speaking about the last sentence on --
18 JUDGE LAFAVE: Good afternoon. We are 18  excuseme. Areyou speaking about the last sentence
19  back ontherecord. You'reprobably goingtoguess |19  on the bottom of the page?
20  what | say next. I'd like to remind you that you're |20 Q. Thelast sentence of the first paragraph under
21 still under oath. 21 3.2.3, it begins, "If additional experimentation is
22 Mr. Mills? 22 warranted.”
23 MR. MILLS: Thank you, Y our Honor. 23 A. Yes. "If additional experimentation iswarranted or
24 BY MR. MILLS: 24 would beinformative, then additional testing will
25 Q. Good afternoon again, Mr. Radue. | wanttotalk |25  beperformed at the discretion of PolyMet's
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1 geotechnical engineer." 1 work, it lookslike.
2 Q. Soit'snot necessarily only if DNR orders 2 Q. I'dliketo moveto Exhibit 253, and we'll go to the
3 additional testing. It'salso possible that 3 first page of that exhibit. | think there was some
4 PolyMet's geotechnical engineer would determine | 4 confusion yesterday in the cross-examination
5  additional testing is warranted; isthat right? 5  questioning over -- if we could zoom in on the
6 A. That'scorrect. 6  application of bentonite paragraph. It'sthe last
7 Q. | want toturn your attention to Exhibit 200.24. 7 paragraph on the bottom of the page.
8  Thisisthe Song and Yanful study. | believeyou | 8 | want to focus in on the meaning of the
9  were asked anumber of questions about this -- 9  word "application” in this paragraph because | think
10 A. Yes 10  therewas some confusion in the questioning
11 Q. -- oncross. 11 yesterday.
12 Despite all those questions, do you still 12 Doesthefirst sentence indicate that the
13 consider this study to be informative? 13 word "application” is used to refer to the
14 A. | do. 14  application of the bentonite to the pond bottom?
15 Q. Andwhy isthat? 15 A. Thefirst sentencerefersto application to the pond
16 A. They executed afield program and they identified |16 bottom, yes.
17 some challengeswith that program. | believel |17 Q. And in the third sentence, the beginning of the
18  spokeyesterday about the geometry of the 18 third sentence refersto the specific application
19  configuration, we're not ableto color the backside |19 method. Doesthat still refer to the application of
20  of thestock pond (ph), theair infiltrationinto |20  the bentonite?
21  thecovered material. They acknowledgethat they |21 MS. COHEN: Objection. Thiswas asked
22 hadn't adequately mixed the bentonitewith thecover |22 and answered yesterday.
23 layer. 23 JUDGE LAFAVE: Overruled.
24 But despite that, they also indicated 24 MR. MILLS: And I'm bringing clarity to
25  they had significant improvement in water quality as |25  the problems that were --
Page 106 Page 108
1 aresult of that cover system, and they hadeven-- | 1 JUDGE LAFAVE: Theobjectionis
2 even had the 65 percent -- | believeit wasroughly | 2 overruled.
3 65percent degreeof saturation. They still had | 3 MR. MILLS: Thank you.
4  adequate-- they till had improved water quality. | 4  THE WITNESS: It's speaking about the
5  Sol view that asbeing informative, 5  application of bentonite to the pond bottom.
6  despitetheissuesthey encountered. 6 BY MR.MILLS:
7 Q. Now | want to move to Exhibit 261, please. | want | 7 Q. So the third sentence, the beginning says the
8  toturntothefirst page of the exhibit. If we 8  specific application method. That word
9  could zoomin on thefirst paragraph, | wanttodraw | 9  "application" is referring to application of the
10  your attention to the last sentence in that 10  bentonite, right?
11 paragraph. | don't think that was covered 11 A. That'scorrect.
12 yesterday. | just wanted you to read that last 12 Q. Okay. And that sentence continues, "when we further
13 sentence of thefirst paragraph. 13 evauated in the years preceding its application."
14 A. "My understandingisthat bentoniteisused widely |14  "ltsapplication” is continuing to refer
15 tocreatelayersthat retain water and reduce |15  to the application of the bentonite, correct?
16 hydraulic conductivity, so | assumethat it will |16 MS. COHEN: Objection, callsfor
17 work in thisrole, provided that it isinstalled 17  speculation.
18  correctly.” 18  JUDGE LAFAVE: Overruled. The witness
19 Q. Andfor the NorthMet project, do you believe the |19 may answer.
20 bentonite amendments can be installed correctly? (20 THE WITNESS: It is speaking to
21 A. | do. 21 application of the bentonite.
22 Q. Andwho wasit that sent you this message? 22 BY MR.MILLS:
23 A. lItindicatesit'sfrom Houston Kempton, and | |23 Q. Soit'snot talking about the permit application,
24  believehewas-- | don't recall exactly. | believe |24 correct?
25  hewasconsulting tothe DNR at thetime of the EIS |25 A. That'scorrect.
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1 Q. Okay. Mr. Radue, you were asked a number of 1 confidencein their work.

2 questions about the pond cell 2W of theexisting LTV | 2 Q. And do you consider thistest to be informative

3 basin earlier. Do you recall that? 3 about the performance of the bentonite amendment on

4 A. Yes. 4  thesidesof the basin?

5 Q. Andcurrently the LTV basin cell 2W doesnot havea | 5 A. | do.

6 pond on it; isthat right? 6 Q. Anddoyou consider thistest to be informative

7 A. Thatiscorrect. 7  about the performance of the bentonite amendment on

8 Q. Please explain what happened with respect tocell 2W | 8  the beaches of the NorthMet basin?

9  atheexisting LTV tailings basin? 9 A. | do.

10 A. Wdl, my understandingisthat cell 2W wasdrained |10 Q. And why isthat?
11  after cessation of operations, sothat'spart of the |11 A. Thistest wason theL TV coarsetailings, and as|
12 reason it doesn't have a pond system. 12  stated previoudly, the coar se tailings wer e modified
13 Q. Andwhenyou say it was drained, isthat -- that was |13 with 3 percent bentonite and received a low
14  intentionally drained, to your understanding? 14 hydraulic conductivity, and it'sfundamental to
15 A. Therewasadischargestructurefromcell 2W tocell |15  soils. Asthe particle size decreasesor gets
16 1E. 16  smaller, the hydraulic conductivity gets smaller.
17 Q. Turn, please, to Exhibit 16. 17  Soif wemix 3 percent bentonite with the
18 Do you recall answering questions on 18  finer flotation tailings, it followsthat it will
19  cross-examination about this Exhibit 16? 19 have a low hydraulic conductivity aswell.
20 A. | do. 20 Q. I'dliketo turnto Exhibit 17, the next one.
21 Q. Was-- and these were the test results of the 21 Mr. Radue, could you please explain what
22 3 percent bentonite amendment? 22 Exhibit 17 reflects?
23 A. Thisparticular pageisthe gradation of thecoarse |23 A. Exhibit 17 hasseveral parts. Oneisa data sheet
24  tailingsthat was-- wasnot tested with 3 percent |24  on abentonite product called Envirogel. There's
25 bentonite. 25  another part which is, I'll say, marketing

Page 110 Page 112

1 MS. COHEN: Objection, misstates the 1 information about the Envirogel and its uses.

2 prior testimony. His prior testimony wasthis 2 Andthethird part isexamples of

3 gradation did not include bentonite. 3 projects wher e soil isamended with bentonite.

4  (Court reporter requested clarification.) 4 Q. Do you consider the examples where soil was amended

5 THE WITNESS: That'swhat | just stated. 5  with bentonite to be informative about the bentonite

6  Thisisthe gradation of the LTV coarse tailings. 6  amendment at the NorthMet basin?

7 Excuse me. 7 A. | do.

8 JUDGE LAFAVE: Thank you. Please 8 Q. Andwhy isthat?

9 proceed. 9 A. For cover or liner -- liner or cover systems. Asl
10 BY MR.MILLS: 10  stated previously in my testimony, thereare
11 Q. Solet'sstep back to the whole test document that's |11 standard construction -- there's construction
12 reflected in Exhibit 16. Thetestingwasdoneby an |12 equipment used, standard procedures, and those
13 independent lab; isthat right? 13 procedur es can be applied to awide variety of
14 A. That'scorrect. 14  projects.

15 Q. Doyou consider thistest report to bereliable? |15  They've got over a hundred examples here

16 A. | do. 16  and| just find it informative. It'saclear

17 Q. Andwhy isthat? 17  demonstration that the bentonite amendment soils
18 A. Soil Engineering Testingisareputablelab that's |18 have been used many timesin the past.

19  beenin businessfor decades. We have used them for |19 Q. | want to talk to you about the hydraulic

20  decades. They follow ASTM specifications. They |20 conductivity. You've answered alot of questions
21 are--|don't know if theright word is 21 about that. | want to talk about the 6.5 inches per
22 accredited -- I'll usethat -- by the Army Corpsof |22 year coming out of the pond bottom. In order to
23 Engineers. Or certified isa better word. 23 achievethat goal of the 6.5 inches per year, are
24  Certified by the Army Corpsof Engineers. 24  theredifferent hydraulic conductivity rates that
25  Sowehaveavery high degree of 25  can be used to achieve that?
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1 A. Thereare. 1 gdlons per year?
2 Q. Andwhat isthevariablein play that would affect | 2 A. 73 million gallons per year.
3 thedifferencesin the hydraulic conductivity rates | 3 Q. And then with the dams, what istheinfiltration in
4 for the pond bottom? 4  galons per minute?
5 A. I'vespoken about in Darcy'slaw thereare, in | 5 A. 123 gallonsper minute.
6  addition to the hydraulic conductivity, theother | 6 Q. And how many million gallons per year?
7  twovariablesarethethickness of the 7 A. 65 million gallons per year.
8 bentonite-amended layer and then the depth of the | 8 Q. And thenthere'salinefor cell 2W and other. What
9  water abovethat layer. 9 istheinfiltration from cell 2W and others?
10 Q. Soif you wereto have ahigher hydraulic 10 A. 1072 gallons per minute.
11 conductivity rate, for example, the 3.9times10to |11 Q. And how many million gallons per year?
12 thenegative 6, would you need athicker layerto |12 A. 563 million gallons per year.
13 achievethat? 13 MS. COHEN: Excuse me, Your Honor. May |
14 A. Yes, that'scorrect. 14 ask a question about the demonstrative exhibit?
15 Q. And do you have an estimated number of how thickthe |15  JUDGE LAFAVE: What's your question,
16 layer would have to be to achieve the 3.9times 10 |16 Ms. Cohen?
17  tothenegative 6? 17 MS. COHEN: Isthis aper-acre figure, or
18 A. | donot. 18 isthisthe entirety of the 900- to 1,000-acre pond?
19 Q. You were asked anumber of questions about seepage. |19 THE WITNESS: These are --
20 | want to cover that topic abit. 20 MS. COHEN: For the pond. And similar
21 MR. MILLS: Please bring up Exhibit 216 21 questionsfor the beaches and dams.
22 at record number 741193, please. 22 THE WITNESS: These are totals for the
23 BY MR.MILLS: 23 entirety of the acreage.
24 Q. Mr. Radue, do you recognize thisfigure? 24  JUDGE LAFAVE: Thank you. Please
25 A. | do. 25 proceed.
Page 114 Page 116
1 Q. Andwhat doesit depict? 1 MR. MILLS: I intended thisasa
2 A. It depictsthe overall water balancefor the 2 demonstrative, but if it would be helpful to put it
3  flotation tailingsbasin during long-term closure. | 3 in the record, | would be happy to do that.
4 Q. Andwhat isthe seepage rate expressed in gallons | 4 Otherwise not.
5 per minute from the basin pond? 5 JUDGE LAFAVE: Unless someone has a
6 A. It's304 gallons per minute. 6 burning desire to have it in the record, | think the
7 Q. | believe there was testimony earlier about there | 7 testimony is sufficient.
8  would also be seepage from beaches and dams, 8 MR. MILLS: Thank you, Your Honor.
9 correct? 9 BY MR.MILLS:
10 A. Yes. 10 Q. Solet'sput this-- these infiltrations, then, into
11 Q. | want to show you a demonstrative exhibit showing |11 context. Let's go to the next demonstrative.
12 thefirst row. Isthat the 304 gallons per minute 12 So, Mr. Radue, what is the stored water
13 from the pond? 13 volumein millions of gallons per year in pond
14 A. lItis 14  water?
15 Q. And then the second column, first row, that 15 A. 1t's2,170,000.
16  expressesitin million of gallons per year? 16 Q. | believe you may have misspoke.
17 A. That'scorrect. 17 A. 1 did misspeak, excuse me. 2 billion. Thoseare
18 Q. Andwhat isthe million gallons per year for pond? |18 million gallons per year, so 2,170,000,000.
19 A. It's160 million gallons per year. 19 Q. Soto beclear, when there's 2, comma, 170, that's
20 Q. Andthen there'saninfiltration number tiedtothe |20  expressing it in billions, correct?
21 basin beaches in the second row; isthat right? 21 A. Yes.
22 A. That'scorrect. 22 Q. And then what isthe stored water volume in the
23 Q. Andwhat istheinfiltration for the beaches? 23 basin below the pond?
24 A. 139 gallonsper minute. 24 A. 32,180,000,000.
25 Q. And then for the beaches, what isthe millionsof |25 Q. And then what is the stored water volume in the zone
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1 in the beaches? 1 direct -- or on cross.
2 A. 1,510,000,000. 2 I will allow Mr. Millsto get his
3 Q. Andwhat isthe stored water volume of the -- 3 information in.
4 under -- in the zone under the dams? 4 But again, | would encourage everyone to
5 A. 520 million. 5  focuson the issues we're here to address because we
6 Q. And thenthere's also astored water volumerelated | 6  arerunning into atime crunch.
7 totheLTV cel 2W. What is that number? 7 MS. COHEN: Your Honor, can | ask one
8 A. 19,560,000,000. 8 more clarifying question?
9 Q. Andthenthere'sasoawater volumein LTV cells1E | 9 JUDGE LAFAVE: Yes.
10 and 2E. What isthat volume? 10 MS. COHEN: Isthis bentonite amendment
11 A. 15,300,000,000. 11 figure, orisit -- the figures being provided, are
12 MS. COHEN: Excuse me again, Y our Honor. 12 they previous-- you know, the pond before the
13 You know, thismorning Mr. Mills had certain 13 bentonite amendment and the beaches before the
14  complaints about Ms. Maccabee's direct examination, |14  bentonite amendment being applied?
15  that it wasn't clearly related to bentoniteandits |15  JUDGE LAFAVE: Y ou may answer the
16 background, and | guess I'm going to hold up a 16  question.
17 mirror to this particular examination. 17  THE WITNESS: Thisis after the bentonite
18 I'm not sure how it isrelating to 18  amendment.
19 bentonite. I'm not sure how it isrelating to 19 MR.MILLS: And, | mean, in theinterest
20 redirect testimony related to what the witnesshas |20  of time, I'll just say -- I'll propose to mark this
21 tedtified to to this point. 21 asExhibit 81 and haveit in the record, and |
22 JUDGE LAFAVE: Mr. Mills? 22  can--
23 MR. MILLS: He was asked alot of 23 THE COURT: Ms. Maccabee, | would ask
24 questions about seepage and infiltration. 24  that you, if you'd be kind enough to eFile
25 In order to understand the context of 25  Exhibits 349 and 350. And then, Mr. Mills, if you'd
Page 118 Page 120
1 seepage and infiltration, you have to understand how | 1 be kind enough to eFile Exhibit 81.
2 much water isin the basin because when youtalk | 2 MR. MILLS: Wewere, and | have no
3 about 160 million gallons of infiltration per year, | 3 further questions at thistime.
4 you haveto look at the denominator to figureout, | 4  JUDGE LAFAVE: Ms. Maccabee.
5  well, what's the context of the overall water inthe | 5 MS. MACCABEE: Y our Honor, when you say
6 basin. 6  eFile did you say file 349 and 349A7
7 MS. MACCABEE: And, Y our Honor, in that 7  JUDGE LAFAVE: Yes, please.
8  case, I'mgoing to raise an objection because the 8 MS. MACCABEE: Thank you.
9 issue is compliance with the reactive minewaste | 9 MR. MILLS: And so with Exhibit 81, I'll
10 pool, not how much water isinthewetlandsorin |10  try to move thingson.
11 thelegacy tailing basin. Sothat'sthecontextin |11 JUDGE LAFAVE: Thank you very much.
12 which the 160 million isrelevant is the provisions |12 Mr. Katchen, based on Mr. Mills
13 of the reactive mine waste. 13 questions, do you have any recross?
14  JUDGE LAFAVE: I'll give you achanceto 14 MR. KATCHEN: No, Your Honor.
15 respond before | rule. Go ahead. 15  JUDGE LAFAVE: Ms. Cohen?
16 MR. MILLS: Sure. They're making alot 16 MS. COHEN: Your Honor, I'll pass, in the
17 out of how much seepage is coming out of thispond. |17 interest of time.
18  Andin order to understand the materiality, if you |18  JUDGE LAFAVE: Ms. Maccabee.
19  will, of the seepage, you need to understand how |19 MS. MACCABEE: Y our Honar, in the
20 much water thereis that's not coming out of the |20 interest of time, no questions.
21 basin. 21 JUDGE LAFAVE: Thank you. Mr. Holleman?
22 JUDGE LAFAVE: | understand the 22 MR.HOLLEMAN: No questions.
23 objections, and | -- and in fairnessto Mr. Mills,1 |23 JUDGE LAFAVE: Thank you all. |
24 will alow him achanceto -- this topic was -- 24  appreciate that.
25  therewasalot of questions on thistopic on 25 Mr. Mills, you may call your next
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1 witness. And, Mr. Radue, thank you very muchfor | 1 Q. My nameisBryson Smith. I'm an attorney on behalf
2 your time and testimony. You may step down. 2 the DNR. I'll be asking you afew questions.
3 MS. MACCABEE: Y our Honor, off the 3 Do you mind just -- | know it'sin your
4  record, please. 4  testimony, but to give everybody here some
5 JUDGE LAFAVE: We're back on the record. 5  background, just what your position is and what your
6 Mr. Mills? 6 relationship to the NorthMet project is.
7 MR. MILLS: Thank you, Y our Honor. 7 A. My current position isasa senior consultant with
8 PolyMet calls John Hull to the stand. 8  VerdantasLLC, which isan environmental engineering
9  JUDGE LAFAVE: Good afternoon. 9  firm. That ismy day job.
10 THE WITNESS: Good afternoon, Y our Honor. |10 My night job, if you will, is| am also
11 JUDGE LAFAVE: Pleaseraise your right 11 thepresident and technical director of another
12 hand. 12 company, AquaBlok, Limited.
13 JOHN HULL, 13 Q. And prior to this proceeding, had you had any
14 called as awitness herein, having been first duly sworn |14 involvement with the NorthMet project?
15 to speak the whole truth and nothing but the truth, was |15 A. No.
16 examined and testified as follows: 16 Q. You provided several real-world examplesin your
17 JUDGE LAFAVE: Please state and spell 17  prefiled testimony regarding subagueous underwater
18  your name. 18  applications of bentonite. Do you recall that
19  THE WITNESS: John Hull. JO-H-N, 19  testimony generaly?
20 H-U-L-L. 20 A. | do.
21 JUDGE LAFAVE: Thank you. 21 Q. And some of those examples included the Machado Lake
22 Mr. Mills. 22 in California, correct?
23 MR. MILLS: Thank you, Your Honor. May | 23 A. Yes.
24 approach the witness? 24 Q. Asweéll asthe east branch of the Grand Calumet
25  JUDGE LAFAVE: You may. 25 River in Indiana, the Ottawa River in Ohio, the
Page 122 Page 124
1 DIRECT EXAMINATION 1  GrassRiverin New York, and the CERCLA sitein
2 BY MR.MILLS: 2 Illinois. Do you recall those examples?
3 Q. Mr. Hull, good afternoon. | have providedyoua | 3 A. | do.
4 copy of your -- the transcripts of your direct 4 Q. Andinyour view, these exampleslend support to the
5  testimony, and your prefiled rebuttal testimony. 5  conclusion that bentonite can be successfully
6 Do you see that in front of you? 6  applied to the NorthMet project pond bottom; is that
7 A. | do. 7 correct?
8 Q. And canyou please confirm that thisis your 8 A. Itis
9 testimony, both the prefiled direct testimony and | 9 Q. Could you summarize why you think that's the case?
10 theprefiled rebuttal testimony, thisis truthful 10 A. Several of the projectswere similar in terms of
11 and accurate? 11 water depth. They'reall freshwater applications
12 A. It appearsto be. 12 that | provided asexamples. They entail thetype
13 Q. And you adopt the -- these transcripts as your 13 of logistical constraintsthat one would encounter
14  testimony in this hearing? 14  at NorthMet, and they wer e successfully performed.
15 A. | do. 15 Q. Andwhen you say they entailed similar logistical
16 MR. MILLS: With that, | don't have 16 constraints, what are you referring to there?
17 further questions at thistime. 17 A. Water depth primarily. Side slopes, beaches,
18  JUDGE LAFAVE: Thank you. 18 inclined ar eas.
19 Mr. Katchen -- Mr. Smith. 19 Q. I'dliketo call your attention to page 4, line 50,
20 JUDGE LAFAVE: Mr. Smith. 20  of your direct testimony, please.
21 MR. SMITH: Thank you, Y our Honor. 21 And starting on line 50, it's highlighted
22 CROSS-EXAMINATION 22 onthebig screen here. You say, "l have personally
23 BY MR. SMITH: 23 incorporated bentonite and bentonite-based products
24 Q. Good afternoon, Mr. Hull. 24 in waste containment and water control projects. |
25 A. Good afternoon. 25  havedesigned since at least the mid-1980s. Inall
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1 instances the designs performed as intended.” 1 A. Yes

2 My first question is, is the examples 2 Q. What about long-term performance? So, you know,

3 you'regiving here, are these the sameexampleswe | 3 some of these you say in your testimony the

4 justdiscussed including Machado Lake, or arethese | 4 bentonite was applied successfully.

5  different examples? 5  Areyou aware of monitoring protocols at

6 A. Different examples, generally use of bentoniteasa | 6  these sitesto determineif the hydraulic

7 geotechnical amendment. 7 conductivity is being maintained at a certain level

8 Q. And could you elaborate alittle bit just on the 8  overthelongrun?

9  examplesyou're referring to here, what kinds of 9 A. Themonitoring at the sites are probably different,
10 projects and applications you're referring to? 10  andin somecasesthat | have personal knowledge of,
11 A. Designed and permitted and overseen theconstruction |11 they are. They aredifferent. They'resite
12 of numerous landfillsfor municipal solid waste, |12 specific.

13 residual industrial waste, coal combustion 13 | am familiar with applications of
14  byproducts, those sorts of things. 14  bentonite amendments wher e the finished product has
15  Andin somecases| incorporated 15  been -- product being the project -- has been
16  bentonite materialsto either improvethenatural |16 monitored for year s with evidence of continued
17  soil conditionsor to augment aliner systemand |17 success of typically providing a containment
18  critical componentssuch asunder --in aleaching |18  function.
19  collection sump where | wanted to havebelt and |19 Q. And in these various projects, was there some
20  suspenders, if you will, to provide extra 20  degradation of the bentonite application over time?
21 protection. 21 A. I don't recall any indication of any measurable
22 Q. Okay. Andwhen you say in all instances, the 22 degradation over time.
23 designs performed as intended, were there 23 Q. And do you know if any field tests were conducted at
24  quantifiable metrics that were being targeted there, |24  these various example sites prior to the
25  oristhat -- it might vary by case. 25 installation of the bentonite application?

Page 126 Page 128

1 And o, tell me, wasit the general 1 A. They'retypically --

2 intent to reduce water infiltration or were there 2 JUDGE LAFAVE: Mr. Hull, why don't you --

3 quantifiable metrics intended? 3 | think these run on battery packs.

4 A. Both. In somecases, testswereperformedto | 4  THE WITNESS: Okay.

5  ascertain relative permeability post installation, | 5 JUDGE LAFAVE: So | think we're about at

6  pushing Shelby tubesand running lab testsonthose | 6  thetimeto switch you out, so if you'd just

7 tubes. 7  exchange that microphone with the one to your right,

8  Other cases, thelong-term efficacy of 8  that should solve our problems for right now.

9 theoverall system designswasprovided by extensve | 9  THE WITNESS: Thank you. Could you
10 monitoring. 10 repeat that question, please?

11 Q. And so in the cases where there were quantifiable |11 BY MR. SMITH:

12 metrics being targeted, based on your statement that |12 Q. Sure. Areyou aware of any field tests being

13 indl instancesthe designs performed asintended, |13  performed at these example sites prior to the actual

14 isitfair to say that those metricsweremet inall |14 installation of the bentonite amendment?

15 cases? 15 A. Most of sites have had somefield work to

16 A. Yes 16  characterize existing conditionsin terms of

17 Q. And then jumping back to the exampleswetalked |17 per meability or grain size distribution of the

18 about initially, Machado Lake, those lines of 18  native materialsor thelayer that would be capped.

19  examples, do you know if there were quantifiable |19 Q. And | know we're talking about multiple sites, so

20 metrics for hydraulic conductivity, for example, in |20 we're kind of generalizing alittle bit, but how

21 those cases? 21 long do these field tests tend to go on prior to the

22 A. Yes. 22 application?

23 Q. Anddoyou know if those metricswere achieved? (23 JUDGE LAFAVE: Keep going, seeif that

24 A. Yes, they wereachieved. 24 last -- | think you were on --

25 Q. Inall the examples provided? 25  THE WITNESS: Seeif it works? Okay.
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1 Most of the tests are fairly short-lived. 1 A. Firsttherewasafield pilot test several years

2 It doesn't take too long to determine the conditions | 2 ago, and then last year there was an application.

3 in the field relative to permeability. 3 Orthepreviousyear. I'm losingtrack of time.

4 BY MR. SMITH: 4 Q. And do you know how large that tailings facility

5 Q. Andwetaked about, you know, these subaqueous | 5  was?

6 applications. Y ou think that supports the 6 A. Averylargefacility. Thiswasjust a portion of

7 conclusion that bentonite could be appliedtothe | 7 it. I'm not privy to how they determined whereto

8 pond bottom in this case. 8 put it or why. | just saw the extent of it and the

9 Do you think the examples you've given 9  amount of material that was provided.

10 also support the conclusion that bentonitecanbe |10 Q. And do you have aballpark in terms of acreage for
11 successfully applied to the beachesand thedam |11 how big a portion AquaBlok was applied to?
12 ddesat the flotations facility? 12 A. | don't.
13 A. Yes. 13 Q. Andwhereisthisfacility located?
14 Q. Andwhy isthat? 14 A. InMinnesota. | have not been there. | don't know
15 A. Several of the projects, examplesprovided included |15  exactly. It'sa Cleveland-Cliffs property.
16  areasthat wereside dopessimilar tothe beaches, |16 Q. Isthat, generally speaking, northern Minnesota?
17 and several of those areas, the opportunity for |17 A. Yes,
18  preparation of the surfaceswasrather limited, but |18 Q. Areyou aware of any real-world examples where
19  that could be overcome by application methodsand |19 bentonite has been mixed in-situ with tailings as
20 thetypes of materialsthat you put on. 20 opposed to being applied on top of the tailings?
21 Q. And so for some of these examples, how werethose |21 A. Just some of theliteraturethat | reviewed.
22 obstacles overcome? 22 Q. Andwhat were some of those sites; do you know off
23 A. Somecasesused -- sorry. 23 thetop of your head?
24 Q. It'snotjust you. Wewere having issuesyesterday |24 A. TheWhistle Minereport.
25  aswadll. 25 Q. Any others?

Page 130 Page 132

1 A. Somecasesinvolvetheuseof matstoprovidea | 1 A. Notin depth.

2 proximity for general construction equipmentto | 2 Q. And going back to the prior application where it's

3 reach theareas. Weworked off of pontoonsor | 3  just ontop of thetailings, you gave the Minorca --

4  bargesoffshoretoreach onshorein someareas. | 4  am| saying that right?

5 Material could be applied remotely by 5 A. Yes.

6  telescoping conveyorsthat can reach out asmuchas | 6 Q. That mine.

7  200feet toreach an area. In my experience, 7 Arethere any other examplesyou're aware

8  materialsapplied by such meanscan beapplied | 8  of to bentonite being applied on top of tailings?

9  fairly accurately and uniformly over thesurface. | 9 A. Not tailingsper se, but quarry waste materials.
10 Q. Areyou aware of any real-world exampleswhere |10 Q. And do you know where those projects were?
11 bentonite has been mixed with tailings? 11 A. lllinois, several in Ohio.

12 A. Yes. 12 Q. Andwe've heard some testimony about the beaches of
13 Q. What are those examples? 13 thisfacility being relatively moist, having a high

14 A. Theproject that Mr. Radue referenced earlier today |14 moisture content. Areyou aware of any instances
15 herein Minnesota, the Minorca mine. 15  where bentonite has been successfully applied to

16 Q. Sorry. What wasthat? 16  surfaces based on the moisture content that's

17 A. TheMinorcamine. 17  expected for the beaches here?

18 Q. Didyou have any personal involvementinthat |18 A. Yes,

19  facility? 19 Q. What are some of those examples?

20 A. 1did not have any involvement in thedesign. |20 A. Oneof theexamples| provided wasthe park

21 AquaBlok provided materialsfor that application, |21  rehabilitation in Columbus, Ohio. A larger facility
22 and | have seen photographs and somereportsof the |22  wasa CERCLA Superfund sitein Alabama wherethe
23 placement of that material. 23 AquaBlok material was used to cap a number of acres
24 Q. Do you know if the AquaBlok -- first of all, when |24 of a contaminated marsh area.

25

was that applied to that facility; do you know?

25 Q. lIsitfair to say that the examples you provided
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1 where bentonite's been applied subaqueously tendto | 1 A. Not really. Actually, after you get several feet
2 be much smaller applications than what's being 2 deep, the material seemsto go on smoocther through
3 proposed for the 900-acre pond bottom in thiscase? | 3 most application methods.
4 A. Todate, that'scorrect. 4 Q. Andwhat's the greatest depth of application you're
5 Q. Anddo you think there are chalengesregarding | 5  aware of for bentonite being applied subaqueously?
6  scalability, you know, going from the Machado Lake, | 6 A. Fivehundred feet.
7 for example, which | believe is approximately 7 Q. Wherewasthat?
8 45 acres, going to a 900-acre application here, are | 8 A. That wasin awell whereit was applied through a
9  thereany chalengesthat you foresee? 9  drillingfluid to addressa crack in the bedrock
10 A. No. Actually, thereareopportunitiesby going |10  that was causing thewell drilling operation to lose
11 larger. 11 fluidstoofast. And sothey needed to addressthat
12 Q. And what do you mean by that? 12 and plug that, seal that before they could continue
13 A. Economiesof scale comeinto play very quickly. The |13 with thedrilling.
14  materials can be manufactured on-site, which results |14 Q. Andwasit applied successfully in that case?
15  insignificant cost savings. Thecontractorswill |15 A. It was.
16  typically learn alot and refinetheir operations, |16 Q. Based on the exhibits you submitted along with your
17  and end up with a much more uniform and efficient |17 prefiled testimony, it looks like you had several
18 process. 18  patentsfor various bentonite products; is that
19 Q. Okay. Sogenerdly, if you'retalking economiesof |19 correct?
20  scale, you mean the bigger the application, the more |20 A. That'scorrect.
21 efficient things become on a per-unit basisinterms |21 Q. Including patents regarding the use of a product you
22 of both labor and materials? 22 mentioned earlier, AquaBlok, right?
23 A. Yes, both. 23 A. That'scorrect.
24 Q. Doyouthink there's any potential for thingslike |24 Q. And areyou involved in the marketing operations of
25  waveactionin alarger body of water to have 25  AquaBlok?
Page 134 Page 136
1 impacts that could adversely impact the bentonite | 1 A. Not directly. I'm moreinvolved with the technical
2 amendment? 2 direction.
3 A. Thewave action that may occur on theproposed | 3 Q. Inyour opinion, does the type of bentonite used,
4  tailing basinsis probably going to befairly 4 whether it's powdered, granulated, pelletized, or
5 minimal. That'safairly small fetch, whichisthe | 5  AquaBlok specifically versus some other brand, does
6 distancethewind blowsover thewater to createthe | 6 that matter in terms of the effectiveness of the
7 waves. 7 application?
8  Andthewater depth would allow for 8 A. It doesmatter. Typically, thought isgiven tothe
9  dissipation of significant wave energy beforethe | 9  typeof application, and the materialsthat are
10 bottom wer e to beimpacted. 10  selected for a particular performanceisgiven
11 Some of the beach areas could be perhaps 11 consideration.
12 affected by wave action, but that to mewould be |12 Q. Soif you had an example where AquaBlok was
13 moreof a maintenance activity to makesurethat |13  successfully applied to sufficiently restrict the
14  didn't become detrimental to the overall project. |14 infiltration of water, do you think that lends
15 Q. And when you say a maintenance issue, what doesthat |15  support to the idea that a non-AquaBlok product can
16 mai ntenance process entail ? 16 similarly be successful in restricting water
17 A. Thecurrent project, as| recall, does anticipate |17 infiltration?
18 some armoring of some of the beach areaswith |18 A. The AquaBlok product is challenging to deliver
19 riprap, and that isintended to protect the 19  high-value, fine-grain particlesthrough water to a
20 underlying containment layers. 20  water surfaceto perform avariety of functions.
21 Q. Doyouthink variability interms of depthisan |21 Bentoniteisone of the materialsthat we
22 issue that can have a differential impact on the 22 useinvarious product configurations, and bentonite
23 bentonite application, you know, whether you're |23 was chosen initially because we're very familiar and
24 applying it to a body that's a foot deep versus 24  comfortablewith itsrelative performance under a
25  eight feet deep? 25  variety of conditions.
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1 Q. Okay. But more specifically, when bentonite works | 1 permeability and existing tailings at the pond
2 in a specific application, do you think that lends 2 bottom surface.”
3 support to the use of bentonite more generically 3 Andthen you cite to Mr. Radue's
4  beyond AquaBlok being used to limit water 4  testimony. And you continue, "Nonetheless, | do
5 infiltration? 5  believe the pond bottom could be amended with
6 A. Oh,yes. 6  bentonite to achieve a pond bottom hydraulic
7 Q. Why isthat? 7 conductivity of lessthan 2 times 10 to the negative
8 A. Ithasaverylongrecord of beingusedinalotof | 8 8 centimeters per second if it were necessary.”
9  different product applicationsfor sealing, from | 9 Do you see that?
10  trench damsto grout durry walls, manage soilsfor |10 A. | do.
11 building damsand liners. 11 Q. AndI'm not going to get into the nitty-gritty of
12 Thereare other commercial productsthat 12 thehydraulic conductivity; | think your testimony
13 include bentonite componentsin them to provide |13  speaksfor itself asto why you think these numbers
14  water sealing for basement wallsor for 14  areattainable.
15  incorporation into liner systemsthat havedifferent |15 But | do want to address this idea that
16  typesof layersand functions. 16  you say alower hydraulic conductivity could be
17 Q. And do you know if PolyMet intends to use AquaBlok |17 achieved if it were necessary.
18 in regard to itsflotation tailings basin? 18 And my question is, once you apply the
19 A. I'msorry. Could you state that again? 19  bentonite, isit astatic hydraulic conductivity, or
20 Q. Sure. Doyou know if PolyMet intendedsto use |20 is there away to modulate the hydraulic
21 AquaBlok in its bentonite application to the 21 conductivity in order to achieve alesser or greater
22 NorthMet facility? 22 hydraulic conductivity?
23 A. | believethat theapplication isappropriatefor |23 A. Wehaveactually had, at AquaBlok, customer s select
24  theflotation tailings basin. 24  apermeability, and we've provided materials,
25 Q. Right, but to your knowledge, do you know if PolyMet |25 different blendsto achieve the per meability that
Page 138 Page 140
1 intendsto use AquaBlok? 1 they wanted for a particular application.
2 A. They haveincluded in their design an AquaBlok | 2 So there'squite arangethat could be
3 product name as an option. 3 provided.
4 Q. Butyoudon't know if they intend to use that 4 Q. Andwhat goesinto that process of choosing the
5  definitively, correct? 5  select -- the targeted hydraulic conductivity?
6 A. No. 6 A. Thetypesof clay mineralsthat are applied can be
7 Q. Andwhat isthat AquaBlok-named product? 7  onefactor. Theparticle sizes can be a second
8 A. PondSeal. 8  factor. And then the-- probably the major factor
9 Q. Andeverything you'vetestified about so far 9  istheamount of bentonite by weight relativeto the
10 regarding the application of bentonite, would those |10  finished product.
11 statements be consistent as applied to the PondSeal |11 Q. And when you come up with a different product for a
12 product? 12 different project, isthat adifferent material
13 A. Yes. 13 every timeor doesit al fal under the same
14 Q. I'dliketo refer you to page 11 of your rebuttal 14  AquaBlok brand, it'sjust amodification of the same
15  testimony, starting at line 206. 15 product?
16 A. | seeit. 16 A. Modification of the same product.
17 Q. Okay, great. You'retalking about the adaptive |17 Q. If you could turn to page 21 of your rebuttal
18  water management plan, and at the end of that 18  testimony, line 408.
19 paragraph you say, "l understand that the purpose of |19 A. | seeit.
20  the bentonite-amended layer for the pond bottomis |20 Q. Okay. And you say, "The bentonite anendment would
21 tomaintain apositive pond water balance. 21 not degrade rapidly, and while the system might
22 Toachievethis objective, atarget 22 increase in overall permeability over time, |
23 permeability of approximately 3.9times 10tothe |23  believe the overall system mechanics anticipate and
24 negative 6 centimeters per second isidentified 24  compensate for such an eventuality.”
25 based on the performance of the existing pond's |25 Do you see that?
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1 A. | do. 1 getintothe specifics. | wasjust curious what the
2 Q. And sodo you acknowledge that the bentonite 2 reference was to just to give us context on this
3 amendment may degrade over time? 3 quote.
4 A. Certain aspects of its performance may degradeover | 4 JUDGE LAFAVE: The seepage control
5  time, but that ishighly unlikely in thisparticular | 5  containment systems are not at issue in thistrial
6 scenario, in my opinion. 6  but you can answer the question. And if you need to
7 Q. Why isthat? 7 mention it for context, that's fine, but don't go
8 A. Thematerial that will bereaching theamended | 8 into the specifics of the seepage control.
9  barrier layer will beprimarily rainwater. Itmay | 9  THE WITNESS: Understood. I'll keep my

10 pick up some cations asit goesthrough the 10  commentsto bentonite.
11 overlyinglayers, but that will bereatively 11 JUDGE LAFAVE: Thank you.
12 dilute, and my experience with the basic bentonite |12~ THE WITNESS: Based on measurements of
13 materialsthat we use and production of our products |13  the overall system performance, one could augment
14 isthat that would have a negligibleimpact onits |14  any previous placement of materials with additional
15 performance from that aspect. 15  bentonite materials, particularly in the pond bottom
16 Q. Okay. But you do acknowledge there could be some |16 or on the beach areas, without too much trouble.
17  degradation of the bentonite amendment over time? |17  And that might help your system perform better.
18 A. Bentoniteisageologic material, sothebasic |18 BY MR.SMITH:
19 material isnot going to degrade over timeasa |19 Q. Mr. Hull, have you reviewed the rebuttal testimony
20  function of any biological process. 20  from petitioners and DNR's expert?
21 It keepsits properties basically 21 A. | have.
22 forever. 22 Q. And after reviewing all that testimony, did any of
23 Q. Inregardto potential cation exchange, whichyou (23 that change any of your opinions given in your
24 mentioned, do you acknowledge there could be some |24  prefiled testimony?
25  increasein the hydraulic conductivity over timedue |25 A. Not that | can recall.
Page 142 Page 144
1 tosome marginal diminishment of the performance? | 1 Q. | appreciate your time. | think that'sall | have
2 A. Inthisparticular application, on the sideslopes, | 2 for now.
3 etcetera, | think it would be negligible. 3 A. Thank you.
4 Q. Anddoyou consider yourself an expertoncation | 4  JUDGE LAFAVE: Thank you.
5  exchange? 5 Ms. Cohen.
6 A. | know thebasics. 6 CROSS-EXAMINATION
7 Q. Okay. Would Dr. Diedrich be a better persontoask | 7 BY MS. COHEN:
8 about the more specifics of cation exchange? 8 Q. Mr. Hull, I usualy have the very same mic problems
9 A. Shewould. And | havehad in my employaPhDclay | 9  youdo soI'm going for the record on the number of
10  mineralogy expert helping with the development of |10 micsthat fail on me. And you're coming close, so |
11 theproductsand I'velearned alot from him. |11 don' like that.
12 Q. Inthisquote hereyou say, "l believethe overall |12 Mr. Hull, my nameis Ann Cohen. | am the
13 system mechanics anticipate and compensate for such |13 attorney who represents the group of environmental
14  aneventuality." 14  organizations which we call the conservation
15  What are you referring to when you say 15  organizations.
16  theoveral system mechanics? 16  Sofirst I'd like to note that |
17 A. My understandingisthat there'sa seepagecontrol |17  apparently awarded you an honorary PhD in our
18  system -- 18 rebuttal testimony and | assume you were not
19 MS. COHEN: Your Honor, we're going to 19  offended.
20  object to this. 20 A. No.
21 Youbeat metoit, Paula. Go ahead. 21 Q. Soyou arealicensed engineer, correct?
22 MS. MACCABEE: Objection. Thisone-- 22 A. | am.
23 thisissueisvery squarely intheareawhereyou |23 Q. And you've been working with various waste
24 asked that there be no discussion at all. 24  containment and water projects for avery long time,
25 MR. SMITH: Your Honor, I'm not trying to 25 40 years, correct?
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1 A. Over 45. 1 BY MS COHEN:
2 Q. Andalot of those involved your patented product | 2 Q. But to your knowledge, they have not agreed to a
3 whichiscaled AquaBlok, or arelated product 3 proposal or signed a contract with your company,
4  caled PondSedl, correct? 4 what you call your night business, which isthe
5 A. No, most of my experience has been with conventional | 5  AquaBlok company?
6  containment liner systems. 6 A. | believeon thedrawingsit says PondSeal or
7 Q. Okay. Isitliner systems mostly or cover systems? | 7 equivalent. That could be any number of things.
8 A. It'sthe samething depending on whereyou placeit | 8 But, no, there'sbeen no discussion of a purchase
9  and what you'retrying to accomplish. 9  order or really costs.
10 Q. Okay. Soyou focus on cover systemssuch aswhatis |10 Q. Okay. But nevertheless, you seem to have -- at this
11 being proposed here, correct? 11 point, you know, Mr. Radue apparently thinks that
12 A. | havedesigned cap systemsfor waste containment |12  there's some kind of an arrangement, correct?
13 facilities. 13 MR. MILLS: Objection to the extent it
14 Q. Andthoseinvolved, asyou say, conventional 14 misstates Mr. Radue's testimony.
15  bentonite? 15  JUDGE LAFAVE: Sustained.
16 A. They havelargely involved native soils. They have |16  ~ THE WITNESS: I've had no discussions
17 included, in someinstances, other products, 17 with Mr. Radue about any business applications here.
18 including bentonite and liner systems, to achieve |18 BY MS. COHEN:
19  thedesign effect. 19 Q. Okay. And so at the -- your testimony, you said
20 Q. Okay. Soit'sfair to say that some of these 20  PolyMet didn't contact you about this product until
21 systemsthat you have described involve what well |21 this hearing, correct?
22 cdl, for lack of abetter term, classic bentonite, 22 A. That'scorrect.
23 not your patented products, just some of the systems |23 Q. And so can you please tell me what permit support
24 involved bentonite. 24 documentsyou reviewed for your testimony beside the
25  Otherswere other kinds of soil systems, 25 2019 testimony?
Page 146 Page 148
1 maybe including natural clays, magnesiumclays, | 1 A. I'velooked at alot of information. | can't recall
2 cdcium clays, claysthat were just being compacted | 2 the nameof every document. |'ve seen some of the
3 andused for cover systems, correct? 3 plan drawings.
4 A. By and largemy experienceisin native soil cover | 4 Q. Okay.
5  systems. 5 A. Some of the supporting documents.
6 Q. Okay. By "native soil" you mean what? 6 Q. I'veasked you this question because | think, like
7 A. What isavailable. 7 Mr. Smith, | was struck by the fact that you
8 Q. Whatisavailable? 8 referred to the targeted permeability of the pond
9 A. Near the construction project. 9  bottom as 3.9 times 10 to the negative 6 centimeters
10 Q. Okay. Sotheengineerswould set up ahydraulic |10  per second, but your citation for that was actually
11 conductivity standard and you would look fora |11 Mr. Radue's testimony.
12 source of that material that would be nearby andit |12 A. | don't understand the question.
13 could be placed and compacted and would meet that |13 Q. WEell, | guess the question was, are you getting your
14  standard, correct? 14 information from Mr. Radue or are you getting your
15 A. Generally, yes. 15  information from the actual application documents
16 Q. Okay. Sotoday, for the first time during 16  that have been submitted?
17 Mr. Radue's testimony, | heard that PolyMet would |17 A. | believel received most of the information from
18  use AquaBlok for the pond bottom. Areyou awareof |18  the-- my review of the documents.
19 that? 19 Q. Okay. So -- but you don't recall which documents
20 MR. MILLS: Objection to the extent it 20  specifically you reviewed?
21 misstates Mr. Radue's testimony. 21 A. No.
22 JUDGE LAFAVE: Noted. You may proceed. 22 Q. Okay. Areyou familiar with the modeling on this
23 THE WITNESS: It's been my understanding 23 project?
24  thatitisone option that they have considered and |24 A. No.
25 looked into. 25 Q. Okay.
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JUDGE LAFAVE: Areyou referring to the
next line in -- the next question in the testimony?

1 A. | don't exist.
2 Q. Youdon't exist, but that is not one of the

1
2

3 documentsthat you've reviewed, correct? 3 MS. COHEN: Actualy, no, I'm not.

4 A. Reviewed isardativeterm. | havebeen provided | 4  JUDGE LAFAVE: Then if the witness

5  with several feet of documents, and theamount of | 5  understands the definition referred to, you may

6  timel've spent looking over individual documents | 6 answer. If you need more clarification, please ask.

7 has been variable. 7 MS. COHEN: Wdll, I'll rephrase the

8 Q. Sol don't want to put you on the spot here, 8  question.

9 Mr. Hull, but if thisfigure that you're using in 9 BY MS. COHEN:

10  your testimony, the 3.9 times 10 to the negative 6, |10 Q. Do you fed like you have a dispute with
11 wasdifferent from the modeling used, you would |11 petitioners' experts, any dispute over what
12 agreethat it would make adifferencein acouple of |12 practical and workable means?

o

13 things, including the amount of water flowing 13 A. | haveonemajor dispute.

14 through the bottom of thetailings pond and intothe |14 Q. Andwhat'sthat?

15 groundwater, correct? 15 A. My reading of their definition seemsto hinge on the
16 A. It could. 16  circumstancethat if it hasn't been done beforeat a

17 Q. And it would also probably make adifferencein |17  certain scale or exactly asisproposed, that it has
18  termsof how much AquaBlok would be necessary, |18 not been demonstrated as being practicable or
19  correct? 19  workable. And | took exception with that

20 A. No, not necessarily. 20  qualification.

21 Q. Andjust to beclear, Mr. Hull, when | say AquaBlok, |21 Q. Okay. | mean, we'll talk about that alittle bit
22 I'm talking about the AquaBlok family. It could |22  then.

23 include other products as well. 23 Sol just wanted to ask you, you talked
24 Allright. Sol'dliketotalk toyou a 24 about the Minorcamine, correct?
25 little bit about your definition of "practical 25 A. Yes.
Page 150 Page 152
1 workable." Andthiswasinyour testimony. | hope | 1 Q. Andyou're not deeply familiar with it but you knew
2 you'vereviewed your testimony so we can talk 2 that apilot test was conducted, for example?
3 quickly about this. 3 A. | am aware of that.
4 But I'll read to you from your rebuttal 4 Q. And sowould you -- and when | was reading your
5  testimony what your definition was. It's, 5  testimony, it seems like most of the projects that
6 "Practical and workableisthat it considers the 6  youworked on involve some form of field testing or
7 materials and methods, e.g. equipment, skill sets, | 7 pilot testing before you went live, so to speak, and
8 et cetera, necessary to accomplish agoal are 8  built the project?
9  avalable, arerelatively cost effective, can be 9 MR. MILLS: Object to form, foundation.
10 completed safely, and do not rely on challengesor |10  JUDGE LAFAVE: Overruled.
11 performances that are not regularly achievableat |11 THE WITNESS: It's not uncommon to
12 full-scale applications.” 12 complete pilot tests or field tests to determine the
13 Does that sound familiar? 13 best means and methods to accomplish a design goal.
14 A. It soundsfamiliar. Could you give methe 14 BY MS. COHEN:
15 reference, please? 15 Q. Andif aproject is considered a complex oneor a
16 Q. Sure. It'syour rebuttal testimony, page 4, 16  largeone, would it be your recommendation that a
17 lines67 through 70. And | think we haveitonthe |17 pilot testing and the fairly -- you know, pilot
18  screenfor you, if you'd like to look there. 18  testing be done? We canjust leaveit at that,
19 A. Okay. 19 pilot testing.
20 Q. And Mr. Hull, I understand you might have looked |20 A. Actually, alarge project of some duration and size
21 aso at Petitioners expert's testimony and that's 21 lendsitself to actually fine-tuning the means and
22 not too far off from what our expert said. Do you |22 methodswhileyou'rein the process of project
23 agree? 23 completion.
24 MR. MILLS: Object to form and 24 Q. But you would agree, Mr. Hull, on a project that
25  foundation. 25  involves environmental impacts morein the nature
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1 amost of aremediation project, you can't really 1 Q. And so at the time when you get to closure, you
2 takeyour timeto implement the cover system onthe | 2 might engage in some further testing to confirm that
3 pond because al whileyou are adjusting and trying | 3 your original design is till valid, correct?
4  tomakeit work, the thing that you're trying to 4 A. That'snot unreasonable.
5 control is not being controlled? You would agree | 5 Q. And you would further agree that if your design has
6  withthat? 6  tochange significantly, you might find out that,
7 A. Onaremediation project, say aspill response | 7 for example, the permitteeis not satisfied and
8 project, then containing theissue, minimizing | 8  wanting to pay for it?
9 potential impacts, so timeis of the essence, 9 MR. MILLS: Object to form and to scope.
10  absolutely. 10 JUDGE LAFAVE: Theobjectionis
11 On an existing facility that isbeing run 11 overruled. You may answer.
12 and operated and maintained, | don't think that is |12 MR.MILLS: Canl clarify?
13 critical. 13 JUDGE LAFAVE: Sure.
14 Q. Butyouwould agree, Mr. Hull, we've -- we have here |14 MR.MILLS: DNR specifically excluded
15  asituation where we have reactive mine waste, which |15 financial assurances from this proceeding, and |
16 if it isn't properly contained in closure, couldbe |16 think the reserves question --
17 having an environmental impact? 17  JUDGE LAFAVE: | didn't take that asa
18 A. Any facility that isn't operated or contained in |18  financia reserve question. Y ou may -- if you can
19  closure properly could have an impact. 19  remember what the question was, repeat it. Please
20 Q. Right, and you wouldn't want to rely on having to |20 re-ask the question.
21 adapt the application at closure when you have an |21 BY MS. COHEN:
22 opportunity first to figure out whether it worked |22 Q. Sol will ask the question again, Mr. Hull. So you
23 through pilot testing or field testing, correct? 23 would not want to get to the point of having to
24 A. | would not propose aremedy that | didn't think |24  close afacility only to discover that what you
25  would work in thefirst place. 25  assumed was going to work isn't going to work and
Page 154 Page 156
1 Q. | have-- 1  you have to do something more expensive because the
2 A. That'stheengineer'sjob, istoidentify 2 permittee may not have anticipated that cost,
3  alternativesand do preliminary evaluationsand | 3 correct?
4  select something. 4 A. You'reasking aquestion of meas--in what role,
5 Q. | agreewithyou, Mr. Hull, that's the engineer's 5  what capacity?
6  job. Soyouwould want the engineer to do that job | 6 I'm putting you in the role of the engineer who's
7  tothebest of their ability before the project 7  designing the closure plan for the purpose of
8  actualy starts, correct? 8  submitting a permit application to the DNR to get
9 A. Thebest of the ability oftentimesiswhenthe | 9  thisthing permitted, to get the mine permitted.
10 project startswhere you have a particular 10  Andyou're-- that isyour rolein this
11 contractor on board, you have the best knowledge of |11 question.
12 theexisting conditions at that time, asopposed to |12 A. | havedesigned and per mitted many, many waste
13 aprojection of what the conditionswill be, you |13 containment facilities, and | have provided cost
14 know, way down the road. 14 estimatesto theclients, and the discussions
15 It'svery common in construction of large 15  between them and the state agencies on financial
16  containment projectsto have some design components |16 assurancesisabove my pay grade.
17  selected, and then prior, just prior to the 17 | agree. And that's not what we're talking about
18  construction, completing field testing to verify |18 here today. But you agree as aresponsible
19  your design approaches. 19  engineer, it ispart of your job to advise your
20 Q. Mr. Hull, I don't disagree with you, but you would |20 client before they move forward with the project of
21 dsoagreethat you don't start a mine without 21 what the cost will likely be when it comes to the
22 knowing, having some idea of how you're goingtodo |22 point of having to actually execute a plan?
23 the closure, right? That wouldn't be responsible |23 A. Typically, the engineer'sjob isto design something
24  engineering? 24 that will work, that iscost efficient. That'sone
25 A. | presume not. 25  of our charges. And we havethat conversation with
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1 theclient and werelay that information tothebest | 1~ Oh, no, that'sit. "Laboratory
2 of our ability. 2 conditions can almost never perform exactly as
3 Q. Right, and that's consistent with your definitionof | 3 large-scale field implementations.”
4 practical and workable, it hasto be cost effective, | 4 THE WITNESS: Y our Honor, could | correct
5  correct? 5  that?
6 A. Yes. 6 JUDGE LAFAVE: What would you --
7 Q. And that meansthe client hasto know what the costs | 7 MS. COHEN: Y our Honor, I'm perfectly
8  areand beready to pay for them at that time? 8  willing, if Mr. Hull wantsto correct his testimony,
9 A. Therearetypically contingentsprovided for inany | 9  that'sjust fine with me. We want agood record
10 estimates. 10 here.
11 Q. Sure. So, for example, if you -- if therewas a 11 JUDGE LAFAVE: Thank you.
12 possibility, as a prudent engineer, that more 12 Mr. Hull.
13 bentonite or more PondSeal might be needed, you |13 THE WITNESS: That was alittle poorly
14  would want your client to understand what thecost |14  worded. Laboratory conditions and field conditions
15  of that might be? 15 rarely are exactly the same. It doesn't mean one
16 A. Yes 16  performs better than the other.
17 Q. And thissegues very nicely into some questionsl'd |17  JUDGE LAFAVE: Thank you.
18 like to ask you about testing. 18 Ms. Cohen.
19  JUDGE LAFAVE: Isthisagood timefor a 19 BY MS. COHEN:
20 break, Ms. Cohen? 20 Q. Yes, but you also said that a practiced engineer
21 MS. COHEN: No, it'sfine. 21 never relies solely on laboratory outputs, correct?
22 JUDGE LAFAVE: Let's-- weneed to 22 A. Correct.
23 give-- make sure our court reporter getsabreak. |23 Q. Then laboratory outputs are just a place to start,
24 MS. COHEN: Yes, wedo. 24 correct?
25 JUDGE LAFAVE: Werein recessfor 15 25 A. When you say rely, that context makes that question
Page 158 Page 160
1 minutes. 1 difficult for meto answer.
2 (Recess taken.) 2 Q. Those are your words so hopefully you can explain
3  JUDGE LAFAVE: Good afternoon. We are 3 them better. I'm not getting the gist of them.
4 back on the record. Mr. Hull, | remind you that you | 4 But you said, "A practiced engineer,"
5  aredtill under oath. 5  thisisyour line 32, "never relies solely on
6 THE WITNESS: | understand. 6 laboratory outputs.”
7 JUDGE LAFAVE: Ms. Cohen. 7 A. Through the execution of a project, while we may
8 BY MS. COHEN: 8 rely onthelaboratory results or modeling to design
9 Q. Mr. Hull, I believe whereweleft off isl hadjust | 9  something, during the execution of the project,
10  finished asking you some questions about whether it |10 construction activitiestypically require quality
11 would be advisable to know what the cost of a 11 control, quality assurance activitiesthat are done
12 closureplantisgoing to be at thetimeyou starta |12 at thetimetheactivity is being complete.
13 mine or that kind of facility. 13 Q. Absolutely, and the purpose of that quality
14  Sol'dliketo now move on to some 14  assurance and quality control isto be sure that the
15  questions about testing. Andfirst I'dliketojust |15  designisactualy being met in the construction
16 note your testimony, which wasthat "laboratory |16  phase, correct?
17  conditions can aimost never performexactly as |17 A. Yes. They'redoneto assurethat the objectives of
18 large-scale field implementation.” 18  thedesign are going to be met.
19 Do you recall that testimony? 19 Q. Correct. And soif your quality control, quality
20 A. Canyou give methecitation? 20  assurance parameters were exceeded, you would be
21 Q. Surecan. Again, thisisyour rebuttal testimony. |21 upset with your contractor, correct?
22 I think itis. Maybe Ms. Guenther here can pull it |22 A. Not necessarily. Exceeded could imply bad
23 up. | haveitaspage2, lines35t0 36, but I'ma |23 performance.
24 little worried that I'm off just alittle bit, but 24 Q. Oh, | didn't meanthat. | meant if they were
25  well see. 25  underperforming, then you would discover that
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1 through your confirmation testing and youwould | 1 exact number, although the regulations might say

2 reguire your contractor to makeit right, correct? | 2 that you shall have aliner of three feet thickness,

3 A. Correct. 3 1times 10 to the minus 7 centimeter s per second.

4 Q. But whenyou'redesigning aproject, youwouldn't | 4  WE¢€'ll evaluate the native soils, for

5  wantto rely solely on your lab testing, correct? 5  instance, and based upon our under standing of the

6  Youdwant to pilot that project or field test that 6  compactive effort necessary to achieve a certain

7 project, particularly if it was one that could be 7  permeability, we may design a field protocol that is

8 affected by field conditions? 8  morerigorousthan thelaboratory protocol, because

9 A. Not necessarily. An experienced engineer isgoing | 9  part of quality assurance sometimesis going out and
10  torely primarily on their experienceof usingthe |10  taking a sample asthe material has been placed and
11 proposed design parametersand probablemeansand |11 then sending that off to a laboratory.

12 methods, which would be fine-tuned in thefield. |12 And we want to make surethat that passes

13 Therearedifferent waysto skin a cat 13 thetestsappropriately.

14  and you haveto consider the project objectivesand |14 Q. So, Mr. Hull, you would agree if some of that

15  sometimespriorities of project objectives, other |15  materia were available today, you would recommend

16 constraints, thetime of theyear constructionis |16  tothe DNR that the permit applicant go out and do

17  goingtogounder. Therearemany variablesthat |17  some tests of that material to discover, for

18  you don't want to pin thingsdown tootightina |18 example, its variability?

19  engineering design plan that isnot reflectiveof |19 A. Thevariability that islikely to occur, | believe,

20  theconditionsunder which you'regoingto construct |20  hasbeen addressed by thework plan that has been

21 theproject. 21 included as part of the application that notesthat

22 Q. Correct, and you would agree that most large-scale |22  there may be arange of bentonite amendmentsto

23 environmental engineering designs are very 23 achievethe desired permeability for the constructed

24  dte-specific, correct? 24 improvements.

25 A. They areall site-specific. 25 Q. But, Mr. Hull, you would agree that it would be best
Page 162 Page 164

1 Q. And so while components of means and methods might | 1 in designing a cover system, if you have the

2 be smilar to other projects that have been 2 material available, before you actually propose a

3 successful in field scale, the appropriate 3 design, you would go out and test that material.

4 combination of materials, configurations, and 4 You would test it in lab, and, if appropriate, you

5 implementation are frequently unique. Andlam | 5  would do field testing of that material ?

6 reading your own words. 6 A. My understanding of the project isthat much of it

7 A. | recognizethem. 7 isgoing to be built asthe -- like the dams and

8 Q. Soitseems-- and let me mention one other thing. | 8 sides slopes, asthefacility is constructed,

9  You stated that you would assume an order of 9  they'll be going through construction every year.
10 magnitude increase in the permeability of fill 10 Q. Wédll, Mr. Hull, let me -- | think we're missing each
11 relative to lab testing, and you described that 11 other here. SoI'm pointing out to you that on this
12 issue "rule of thumb." 12 particular facility, we have some of the tailings
13 A. With regardsto permeability of many native soils |13 already deposited that will be used, for example, to
14  whereyou will have the current variability on an |14 build the dams.

15  aerial extent over site, you can't count on a 15  Andinthat situation, your

16  gpecific lab number being achieved by the same set |16 recommendation as -- you know, in the place of a
17 of other parameters, like compaction criteria, |17  design engineer would be to test that material with
18 density, moisture content, et cetera. 18 the bentonite, for example, that you would be using,
19  Sowedo multipletestsprior to 19  thevarioustypes of it and amounts, so that you
20  construction to provide bookends, if you will, of |20  could have a better design going into the permitting
21 theacceptabletolerancesfor thefield testing that |21 process?

22 isconducted asthe materials we placed and 22 MR. MILLS: Object to form, and to the

23 compacted. 23 extent it misstates his prior testimony.

24 It'sprudent to understand that you may 24 THEWITNESS: | --

25 have some variation, sowedon't really pick an |25  JUDGE LAFAVE: Wait for just a second,
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1 dr. 1 andI'm comfortable with arange of that material
2 It was kind of acompound question. If 2 andareanticipating that, | don't see any reason to
3 you'd bekind enough to rephrase, please. 3  doalot of extratesting before | go out and start
4 MS. COHEN: Sure. SoI'll just go back 4 construction.
5  tothebeginning. 5 BY MS. COHEN
6 BY MS. COHEN 6 Q. Evenif thiswasaunique, environmentally
7 Q. Soyou understand that thereis materia available | 7 complicated scene?
8  today that isgoing to be used to build thedams? | 8 A. They'reall unique.
9 A. That'smy under standing. 9 Q. Allright. Not apond bottom for a park?
10 Q. Andyou would agree that today that material could |10 A. I'm sorry?
11 be tested against various dosages and types of 11 Q. Not apond bottom for a park, but instead a
12 bentoniteto see what the resultswould beinterms |12 thousand-acre mining tailings facility.
13 of permeability or oxygen saturation or 13 MR. MILLS: Object to form,
14  what-have-you? 14  argumentative.
15 A. It could be. 15  JUDGE LAFAVE: Sustained.
16 Q. Andyou would agree that before you make adesign, |16 MS. COHEN: All right. | guess| should
17 because you're a prudent engineer, you would 17 move on then.
18  completethat testing and perhaps apply the rule of |18 BY MS. COHEN:
19  thumb, whichisto increase in order of magnitude |19 Q. Soif AquaBlok was going to be used for a project
20  your design specifications based on that testing? |20 like this, would you want to design for that use?
21 A. Not necessarily. It -- depending on my level of |21 Plan for that use?
22 comfort with an under standing of the material at |22 MS. COHEN: Can | have Exhibit --
23 hand, that would deter mine whether or not | would -- |23 PolyMet's Exhibit 9, please.
24  weregoing todo additional testing duringthe |24 BY MS. COHEN:
25  design stage. 25 Q. So, Mr. Hull, thisis PolyMet's Exhibit 9. It'sa
Page 166 Page 168
1 Q. Butif you were aprudent engineer and you were | 1 picture that Mr. Radue offered in his testimony.
2 following your own advice, you would do that 2 Have you seen this picture before?
3 testing; would you not? 3 A. | don't recall.
4 MR. MILLS: Object to form, and asked and 4 Q. So Mr. Raduetestified that this shows the
5  answered. 5  conditions under which contractors can work.
6 JUDGE LAFAVE: I'll allow it. You may 6 MR. MILLS: Object to form, foundation.
7 answer the question. 7  JUDGE LAFAVE: Please rephrase your
8  THE WITNESS: The question again, please. 8  question.
9 BY MS COHEN: 9 BY MS COHEN:
10 Q. If you had -- following your own advice, Mr. Hull, |10 Q. Mr. Hull, you agree that this shows earth works on a
11 asstated in your testimony, you would test the 11 sitethat'svery wet, and it appears that splitter
12 material that you have available and then youwould |12~ dams are being used to separate smaller ponded
13 increase it by an order of magnitude under your own |13 areas, correct?
14 ruleof thumb for your design? 14 MR. MILLS: Object to the form and
15 MR. MILLS: Object to form, and to the 15  foundation.
16  extent it misstates his prior testimony. 16  JUDGE LAFAVE: Overruled.
17 JUDGE LAFAVE: Overruled. Youmay answer |17  THE WITNESS: It could be a depiction of
18  thequestion. 18 that.
19  THE WITNESS: Not necessarily. Depending 19 BY MS. COHEN
20 upon my level of comfort and understanding of the |20 Q. And so if you were going to do a project that would
21 materials at hand, | would not necessarily feel 21 benefit from having smaller areasto work in, so you
22 obliged as aprofessional to conduct additional 22 could work, for example, from land to deposit the
23 testing. 23 AgquaBlok product, splitter dams might be something
24 If I know through experience that a 24 that you would want to have built into the design,
25 bentonite amendment will achieve the particular goal |25 correct?
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1 MR. MILLS: Object to form, callsfor 1 MS. COHEN: Y our Honor, hopefully | can
2 gpeculation. 2 move on shortly. | mean, to me, it seemsvery
3  THE COURT: Where are we going with this 3 simple and if you have a practical and workable
4  testimony? 4 closure plan, you haveto plan for the materials
5 MS. COHEN: Your Honor, what | want to 5  that you're going to use, you have to test the
6  establishisthat if you are going to use a 6 materials that you're going to use and design
7 particular product, it'simportant that the design 7 accordingly.
8  that'sbeing approved reflect the use of the 8  That'sall -- that'sthe point I'm trying
9 particular product. 9  toget the witnessto either agree or disagree with.
10 In this case, AquaBlok -- you know, the 10 BY MS. COHEN:
11 examplesthat have been given dl involve smaller |11 Q. So do you agree that if you're going to use a
12 areas. And so it may bethat if you'regoingto use |12 particular project, it makes sense to test --
13 AquaBlok, you would design the tailings facility to |13 product, it makes sense to test that particular
14 include smaller areas, aswe see herein this 14  product and design for that particular product and
15  exhibit. 15 not do that on the fly when you finally get to
16 MR. MILLS: Your Honor, the design of the 16 closure?
17 tailings facility is not at issuein this hearing. 17 A. You only do testing of those aspects of the product
18 JUDGE LAFAVE: | wasgoing to -- | mean, 18  asthey pertain totheproject at hand wherethere
19  I'mnot following where -- | mean, | understand that |19 issome question asto the ability to apply the
20  there's-- you're questioning the scale; that 20  product in themanner prescribed.
21 there'sabig difference, in your view, from a 21 I think we'll just move on.
22 40-acre pond or a 20-acre pond to a 940-acre pond. |22 So I'd like to explore some of your
23 That | understand. 23 testimony that you offered with regard to the
24 Does this get you there? 24 bentonite anendment plan. All right?
25 MS. COHEN: The object of the questionis 25  Sowhat you'veindicated -- again, this
Page 170 Page 172
1 toestablish that as a prudent engineer, designinga | 1 isinyour rebuttal, page 5, lines 90 to 94 -- you
2 closure system for amine, if you -- you need to 2 wereinsupport of this plan because you said, "The
3 takeinto account at the design stage what the 3 material isreadily available. Its performance
4  closureisgoingtolook like, and if you need to 4 under avariety of geochemical exposuresis
5  havesmdler areasin whichtowork, youwouldwant | 5  sufficiently well-known. Itisrelatively cost
6  that to beincorporated in the design. 6  effective, and the means to incorporate the
7  Otherwisg, it's not areasonable -- it's 7  bentonite under various scenarios exists using
8 not a prudent and workable solution. 8  specific special equipment. And in some cases,
9 MR. MILLS: Your Honor, if | may? 9 rather common construction egquipment and
10 JUDGE LAFAVE: Yeah. 10  techniques.”
11 MR. MILLS: The design of the tailings 11 Do you remember testimony?
12 basin isnot at issue here. 12 A. Yes.
13 JUDGE LAFAVE: No, | get that. | get 13 Q. Soisitfair to say that you are not testifying
14 that there's-- | don't think there's a dispute 14  that thistype of cover proposal iswell-known; is
15  about the design -- no one's disputing that the 15  that correct?
16  design of thetailing basin isnot at issue. The 16 MR. MILLS: Object to form, and to the
17  question Ms. Cohenisraising, asl understand it, |17  extent it misstates his testimony.
18 isthat thisis going to the workable, practical and |18 ~ JUDGE LAFAVE: Overruled. You can answer
19  thesize and scope. 19  thequestion.
20  You can certainly proceed on that line. 20  THE WITNESS: I'll need the question
21 I'm not sure your line of questioning asto the 21 agan.
22 compartmentalizing was getting you closer to 22 BY MS. COHEN:
23 where-- your goal, but I'll allow -- I'll, you 23 Q. Well, again, you've used alot of words like
24 know, give -- you can keep exploring this, the 24 "sufficiently” and "relatively” and the "material is
25  concept. 25 readily available" and things like that, but you
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1 seemed rather hesitant in your endorsement of the | 1 A. Every construction project has some challenges.
2 proposal. Y ou have these words in there that 2 Q. And you would agree -- you had mentioned the Song
3 indicates some equivocation about it; isthat fair? | 3 and Yanful Whistle Mine studies. Y ou would agree
4 MR. MILLS: Object to form. 4 that the contractor there who was making the test
5 JUDGE LAFAVE: Overruled. 5 plot encountered some challenges in mixing the
6 THE WITNESS: No. 6  material?
7 BY MS. COHEN: 7 A. |l wasn'tthere. | didn't seeit. | didn't read
8 Q. Soinsome cases, you say common construction | 8  enough detail of what those challenges particularly
9  equipment and techniques work, correct? 9  were.
10 A. Yes 10  When you're amending a product, you have
11 Q. Butthat meansin other timesthey don't, correct? |11 alot of optionsof doing a better job of straining
12 A. It may bevery advantageousto use specialized |12  and mixing materialsthat you're going to be using,
13 equipment, especially on a project of thisscale. {13 applying different amounts of bentonite, applying
14 Q. Right, becausethisisadifficult project witha |14  different amounts of compaction. You havealot of
15  complicating factor of permanent pond, for example, |15  variablesto makeit work.
16  that might interfere with placing bentonite onthe |16 Q. Absolutely alot of variables. And isn't thiswhy
17 beaches? 17  onmost of your projects you do some pilot testing
18 MR. MILLS: Object to form. 18 and field testing before you decide on the design?
19  JUDGE LAFAVE: Overruled. 19 MR. MILLS: Object to form.
20  THE WITNESS: I think | testified earlier 20 THE WITNESS: No.
21 that there could be some advantages from applying |21 MR. MILLS: Andto the extent it
22 materials on the beaches from the water. | don't |22 misstates his prior testimony. | feel like we're
23 seethat asaparticular challengein this area. 23 going over or around in circles and timeis sort of
24 BY MS. COHEN 24 Qetting short.
25 Q. You have 625 feet of beaches. 25  JUDGE LAFAVE: You've kind of explored
Page 174 Page 176
1 A. Yes 1 his -- you've explored his opinions on testing. |
2 Q. Soyou'regoingto apply -- youregoingtofloata | 2 think you can move on.
3 barge on the water and apply the material and 3 MS. COHEN: All right. Thank you, your
4 somehow mix it, because it hasto be uniformly mixed | 4 Honor. I'll do that.
5  on 625 acres of beaches? 5 BY MS. COHEN:
6 MR. MILLS: Object to form. 6 Q. Solet'sjust briefly talk about -- well, we've
7  JUDGE LAFAVE: Overruled. 7  dready touched on the Whistle Mine, | guess, even
8 THE WITNESS: I'm sorry, | still don't 8  though -- you said the closest was the Whistle Mine
9 understand the question. 9 in your testimony, and I'm trying to get you to
10 BY MS. COHEN: 10  agreethat there were problems there, but you are
11 Q. The question iswhether or not you agree that you |11 reluctant to do that.
12 could use common construction equipment onthis |12 So would you also agree that industry
13 site. 13 guidance documents -- maybe | should ask you. Are
14 A. Portionsof the site can be capped or bentonite |14  you familiar with mining industry guidance documents
15  amendments placed using common equipment. |15  that address this type of acover system, the soil
16 Q. And portions might be more complicated? 16  cover system --
17 A. And portionswill require other equipment. 17 MR.MILLS: Object to --
18 Q. And you're saying that equipment might haveto be |18 BY MS. COHEN
19  custom made? 19 Q. -- with bentonite? Are you familiar with those?
20 A. No, | believel said that the opportunity of having |20 MR.MILLS: Apologies. | think the
21  some custom equipment may reduce costs and provide |21 question has ended.
22 efficiencies. 22 Object to form, compound. And strike all
23 Q. And would you agree that when you're gettinginto |23 the commentary about what -- you know, we don't need
24 construction of thiskind of layer, there are some |24 commentary here, Y our Honor.
25  challenges, correct? 25  JUDGE LAFAVE: Please rephrase your
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1 question. 1 A. | believeit hasa chance of being successful at
2 MS. COHEN: I will. 2  3percent. When you are doing a blended material,
3 BY MS. COHEN: 3 theamount of clay mineralsor bentonite that may be
4 Q. Soareyou familiar with industry guidance documents | 4 present isonly onefactor. The gradation of the
5  withregard to covers systemsfor reactivetailings? | 5  material, the amount of fines and the size of those
6  AndI'll namethem. There'samend guidance, the | 6  finesisavery important factor.
7  "GARD Guide," dl these -- they're variousindustry | 7 I've achieved recompacted natural soil
8 publications. Areyou familiar with them? 8 linersusing basically sand materialsthat werevery
9 A. | amfamiliar they arethere. | havelooked over | 9  uniformly well-distributed over the sand/silt range
10  someof them briefly. They arenot documentsthat | |10  with aslow as 2 percent clay, and by providing
11 useon aregular basis. 11  appropriate compaction and construction techniques,
12 Q. Soareyou familiar with what they recommend with |12 | have achieved 10 to the minus 9 centimeter s per
13 regard to soil-based cover systems? 13 second permeability.
14 A. No. 14 Q. Allright. I won't beat the dead horse here, but
15 Q. Allright. Andyou indicated you'vedoneresearch |15  wouldn't you want to test that blend against those
16  yourself on this subject of soil cover systems? 16  particular soils before you made a design based on
17 A. | have. 17 that?
18 Q. And thisisunpublished research, correct? 18 It's my understanding that they did do a test.
19 A. Someof theresearch wasused to obtain apatent. |19 Q. So would you want aregulatory agency to make a
20 Q. Andyou agreethat thisunpublished research that |20  regulating -- an important regulatory decision based
21 you speak of has never been -- you agree this 21 ononetest?
22 research is not peer-reviewed, correct? 22 MR. MILLS: Object to form, foundation.
23 A. That'scorrect. 23 JUDGE LAFAVE: Sustained.
24 Q. And you agree the main reasons academics, 24  THE WITNESS: Most regulatory reviewers
25 researchers publish in journalsisto get the 25  that | work with -- | beg your pardon.
Page 178 Page 180
1 approval of peers, correct? 1 JUDGE LAFAVE: Don't answer.
2 A. Academics seem to liketo have approval of their | 2 MS. COHEN: He sustained the objection.
3 peers. 3 JUDGE LAFAVE: | sustained the objection
4 Q. Andyouwould agree that it would be difficult to | 4 so you don't need to answer the question.
5  introduce these manuscriptstoday, right, aspartof | 5 THE WITNESS: Okay.
6  your testimony, your research? 6 BY MS. COHEN:
7 A. No. 7 Q. Right. Soyour testimony isyour understanding is
8 Q. Andyou would agree, and without disrespect, that it | 8 there was one test, correct?
9  would be difficult for the DNR to rely on your 9 A. Yes.
10 unpublished studies, right, because they havenot |10 Q. And the objection was to my question as to whether
11 been peer-reviewed? 11 youthink it is appropriate to make a regulatory
12 A. That'scorrect. 12 decision based on one test?
13 Q. And you would want aregulator to rely on written |13 MR. MILLS: Object to form and
14  evidence when making an important permitting |14  foundation.
15  decision? 15  JUDGE LAFAVE: That objection was
16 A. I'mnot aregulator. | don't know therulesof |16  sustained.
17 their reviews. 17 MS. COHEN: Okay. That's sustained,
18 Q. Allright. I'd liketo get back to your testimony |18  okay.
19  ontheefficacy of the 3 percent bentonite blend 19 BY MS. COHEN:
20  that's proposed here. 20 Q. Sol'dliketo ask you just a couple of questions.
21 Do you have an opinion about whether it's 21 You thought the -- you know, given the moisture
22 going to work or not, 3 percent? 22 problem that might be present in the beach areas at
23 A. | do. 23 closure and due to the permanent pond, that you
24 Q. Do you know enough at this point to say what your |24  could build the bentonite amendments in winter; is
25  opinionis? 25  that your testimony, frozen ground?
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1 A. You can apply it in winter. 1 misstates prior testimony.

2 Q. Butyou can'tin-situ mix it in winter, correct? 2 JUDGE LAFAVE: Let's assume for the sake

3 Because the soils would be frozen. 3 of thisquestion that the representation asto

4 A. You'reassuming the soilsarefrozen? 4  the-- Dr. Diedrich's testimony was correct; you may

5 Q. | am. Otherwise, they wouldn't be very firmtogo | 5 proceed.

6 on. 6 BY MS COHEN:

7 A. You could mix it in winter. 7 Q. So she had that wrong?

8 Q. Canyou moisture condition it in winter? 8 A. Say thequestion again, please.

9 A. Yes 9 Q. SoDr. Diedrich said we didn't have to worry about
10 Q. Haveyou been in Minnesota during a winter? 10  thechemical composition of the pond water affecting
11 A. Yes 11 the bentonite that would be incorporated into the
12 Q. So-- okay. Canyou discharge bentonite pellets |12 beaches because the pond water will not affect
13 through afrozen pond? 13 beaches. And | take your testimony to be the
14 A. No. 14  opposite?

15 Q. Okay. Andinany case, it would be more expensive |15 MR. MILLS: Objection to the extent it
16 and slow the work, too, to have to work in the 16 misstates both testimonies.
17  winter, correct? 17  JUDGE LAFAVE: You can clarify the --
18 A. Dependson what work you weredoingin thewinter. |18  your answer, or you can respond to that question.
19 Q. All right. We're amost at the end here. 19  THE WITNESS: | think that the other
20  Soyour testimony was that we don't have 20  statement that Dr. Diedrich made wasin relation to
21 toworry about desiccation with regard tothebeach |21 the quality of the pond water.
22 and the dam bentonite amendments because "they would |22 BY MS. COHEN:
23 beceded in the pond and can benefit from capillary |23 Q. Correct.
24 action." 24 A. That'snot what I'm speaking to.
25 Isthat your testimony? 25 Q. What are you speaking to?
Page 182 Page 184

1 A. Yes 1 A. Thepresence of the pond water.

2 Q. Andwhen you say capillary action, you mean that the | 2 Q. So you agree that the pond water will be present in

3 pond water will infiltrate into the beaches, 3  thebeaches?

4 correct? 4 A. The potential for pond water to replace or replenish

5 A. Soil particles, soil particlesthat are completely | 5 themoisture content of the bentonite-amended layer

6  dry will pull water up when they'rein contact with | 6 over thebeach areaiswhat I'm referring to.

7  thewater, and they coat the soil particle. It'sa | 7  Soif thereisexcessdesiccation, one

8 surface tension phenomenon. 8  would expect the pond water to help replenish what

9 Q. Correct. Andyour testimony -- I'm sorry. Go 9  islost through evapotranspiration and keep that
10  ahead. 10 mor e plastic.

11 MR. MILLS: Objection. 11 Q. | understand. SoI'm goingto ask you alast

12 JUDGE LAFAVE: Please let the withess 12 question here. Y ou attached to your testimony a
13 finish hisanswer. 13 dissertation that was prepared by now Dr. Raberts.
14  THE WITNESS: The bentoniteis 14 And | gather you were involved in the work that he
15 hydrophilic. It loveswater. It has, if you will, 15  didto prepare that paper; isthat correct?

16 a super surface tension phenomena and it will wick |16 A. | helped to provide materials and some guidance to
17 up water if there is bentonite in contact with water |17  Dr. Roberts. He was sponsored by a Japanese company
18 like the pond bottom and with other bentonite 18  that we had arelationship with.

19 particles. So it can literaly be pulledupaslope |19 Q. And it would be correct to say that the dissertation
20  out of the pond quite aways. 20  covered two basic areas, the compaction of the
21 BY MS. COHEN: 21 AquaBlok, the gravel-coated bentonite and what
22 Q. Right. Areyou awarethat Dr. Diedrich testified to |22 effect that would have on it, and then the other
23 theopposite, the pond water will not infiltrateor |23 areawas the effect of leachates on the

24 affect the beaches? 24 bentonite-coated product, correct?

25 MR. MILLS: Objection to the extent it 25 A. Thoseweretwo areasthat heinvestigated.
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1 Q. Right, and soit'sfair to say that hiscompaction | 1 CROSS-EXAMINATION
2 research showed that if you overcompact the 2 BY MS. MACCABEE:
3 AquaBlok, it can become more permeable becauseof | 3 Q. Mr. Hull, my nameis Paula Maccabee and | represent
4 cracks occurring in the gravel matrix, correct? 4  WaterLegacy and | have just afew clarifications of
5 A. Hedid achievea, | would say aridiculouslevel of | 5 some of the matters that Mr. Smith talked about.
6  effort tocompact material wherein hedid create | 6 Y ou've mentioned the Minorca Project and
7  some aggregate and described an increased 7  heasked you how much -- how big it wasin acres and
8 per meability to that factor. 8  yousaidyou didn't know.
9 But he achieved overall really low 9 Do you have a sense for how much AquaBlok
10 per meabilities by using compaction, moisture |10 material was used for that project?
11 content, almost approaching the permeability of a |11 A. Yes, | havearough recollection. | think it was 3-
12 plastic membrane layer, which is consider ed 12 t0 4,000 tons, because that is an outward basin
13 impervious. 13 economically viableto manufacture on-site and that
14 Q. Okay. And, but what | would like to draw your |14 material was being manufactur ed off-site.
15  attentiontoisrealy the leachates. Andyouwould |15 Q. And it's your understanding this was part of a
16  agreethat he tested the product against some 16 larger project? Or was that just the only project
17 artificial leachates that contained various 17  wasthe AquaBlok? | couldn't understand that in
18 combinations of dissolved solids, cations, 18 your testimony.
19 et cetera. 19 A. | wasnot aparty totheproject design. And it --
20  Andit'sfair to say that these did 20 | understand that it may have been a particular area
21 impact the swell of the bentonite product, correct? |21 of asidewall that they wanted to improve and
22 A. Histestingwas, | believe, limited toarelative |22 minimizeleaching or seepage through that sidewall
23 swell -- 23 for adope stability issue. And so sort of a
24 Q. Correct. 24  patch, if you will, was placed over a specific
25 A. --and not permeability. 25 portion of the area.
Page 186 Page 188
1 Q. Correct, but it did affect the swell, correct? 1 Q. Andas| understand the way you've described it,
2 A. It did affect the swell. 2 thiswas not a subagueous application, correct?
3 Q. Andwould you agree that Dr. Roberts conclusionwas | 3 A. It wasa partial subaqueous.
4 it'sextremely important to conduct leachate -- it 4 Q. And when you say partial, what do you mean?
5 is extremely important to conduct leachate 5 A. Ifl recall correctly, they had along section of
6  compatibility tests on bentonite-coated gravel prior | 6  the sidewall of a certain sloped length, and that
7 toitsusagein alandfill site. That was his 7  some portion of that slope length was under water.
8 conclusion? 8 Q. Andisthat similar to how you described the project
9 A. Hiswork was predominantly targeting municipal solid | 9 in the Columbus Park, Franklin Park project where it
10 wastelandfills. Theleachatethat you get froman |10  waspartially -- there were some areas where there
11 MSW landfill can bevery complex and very strong. |11 was standing water?
12 It can have alot of different thingsin therethat |12 A. No, that wasmore of a -- the Columbus project was
13 could impact a bentonite-type material. 13 mor e of just very moist soilsand it'skind of a
14 Q. Right, and you -- go ahead. 14 regular surface.
15  And so you would agree his conclusion was 15 Q. Andwhen you say aregular project, do you mean that
16 test? 16  wasnot a-- no part of that was --
17 A. Hisconclusion wasto anticipatethat therecould be |17  (Court reporter requested
18  someimpact, and depending upon therelative |18  clarification.)
19  importance of that impact in your liner system, |19 Q. When you said it was anormal project, am |
20  tedt. 20  understanding correctly that you're saying it'sa
21 MS. COHEN: | have no further questions. 21 moist soil rather than a subagqueous project?
22 JUDGE LAFAVE: Thank you. 22 A. Again, | don't recall using the phrase" normal
23 Ms. Maccabee. 23 project." But that project, most of the areathat
24 MS. MACCABEE: Y our Honor. 24  they capped were moist soils.
25 25 Q. Now, | think with Mr. Smith you also talked about
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1 your experience that many of the soil coversthat | 1 Cleveland CTF, just came to my mind.

2 you put on were compacted natural soil covers;is | 2~ We'veused lysimetersto evaluate the

3 that correct? 3 potential for slope failures at completed landfills.

4 A. Yes. 4 Q. I'msorry. My guestion must have been too vague.

5 Q. Andyou aso talked about meeting performance | 5  Have you used lysimeters to measure the permeability

6  oObjectives. 6  of cover and linersthat you've installed?

7 How did you measure the median -- the 7 A. | havenot used lysimetersto measurethe

8  performance measures at the time of construction? | 8  permeability.

9 A. Atthetimeof construction, very common to havethe | 9 Q. One other question I'm trying to -- sorry, this may
10  contractor build atest pad using the actual 10  be something that was really obviousand | just
11 equipment he'sgoing to use at the appropriate |11 missed it.

12 thickness, and using predetermined field quality |12 Do you still -- do you still have a

13 control compaction and moisturetestingranges. |13  financial interest in the AquaBlok, Limited,

14  Andthen you havefield technicians 14  company?

15  testing the soil using a nuclear densitometer or |15 A. | do.

16  someequipment that'ssimilar to determinethe |16 Q. And what'sthe nature of that interest? Just in

17  moisture content compaction, establish thenumber of |17 general terms. | don't need to know dollars.

18  passesof the particular equipment asneeded to |18 MR. MILLS: Objection, relevance and

19  construct alift to the appropriate target 19  beyond the scope.

20  compaction. 20 JUDGE LAFAVE: Overruled.

21 Q. And haveyou ever exnumed any of thosecovers10or (21~ THE WITNESS: | have an equity interest.

22 20yearslater and tested their conductivity inthe |22 MS. MACCABEE: I'vecut alot of thisso

23 laboratory to determine what characteristicshave |23 excuse me a second.

24  prevaled? 24 BY MS. MACCABEE

25 A. | cannot think of asituation wherel havetaken |25 Q. You also mentioned that -- |et'stake alook at the
Page 190 Page 192

1 field tests of a cap that | have constructed or 1 City of Columbus Park example that you provided, and

2 under my design. | havetaken field samplesof caps | 2 thatis-- | think it'sin the direct, 347 to 351.

3 that have been existing when wecameontoaproject, | 3 A. What pages?

4  maybean old closed landfill or afly ash facility, | 4 Q. About 347 to 351. | think it's where he was -- yes,

5  somethinglikethat, and we've assessed theexisting | 5 that'sright in the area. It's page 21, sir.

6  cap for itsrelative performance. 6 Do you need moretime before | ask a

7 Q. Andthat's-- soyou just described the situations | 7 question? You'vegot it?

8  whereyou cameintofix aproblem and that those-- | 8 A. | haveit right here, yeah.

9  and you would evaluate the problem beforeyou tried | 9 Q. Okay. And so thisisthe pond project you were
10 to fix it, correct? Isthat afair assessment? 10 talking about, | believe, with Mr. Smith, and it was
11 A. Not necessarily a problem, but to assess -- 11 aproject where you had to work with a rough surface
12 generally assessthe condition of a site. 12 and moisture in the soil, but it was not a
13 Q. And you were talking about permeability measuresin |13 subagueous project, correct?

14 your work. Haveyou ever used lysimeterstotry and |14 A. That'scorrect.

15  determine how much percolation you're actually |15 Q. | hopel read your testimony correctly, but | didn't

16  getting through the barriers? 16  find any other examplesin your testimony

17 A. Yes. 17  specifically of creating liners for ponds. Did |

18 Q. Andinwhich projects have you used lysimeters? |18 miss one?

19 A. | can't recall. 19 A. You did not find any examples of creating a liner

20 Q. Isthat something that you customarily do to 20  for apond?

21 evaluate or wasthat kind of a special project? 21 Q. Correct.

22 A. We'veused lysmeterson consolidated disposal -- or |22 A. LakeMachado.

23 confined disposal facilitiesfor trash material to |23 Q. So you're saying that Lake Machado is a pond liner?
24 assessitsregular -- itsprogress and 24 A. Essentially, it was a capping of the sedimentsin a
25  consolidation. One of thoseisthe Port of 25  pond to sequester the materials underneath, yep.
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1 Q. I'mgoingto make adistinction between apondliner | 1 to provide more capacity, and that it also included
2 and asequestration of contaminated materials,andl | 2  some areas along the banks of connecting waterways
3 don't want to be confusing about that. But | think | 3 that were excavated with minimal subgrade
4  they'retwo different kind of projects. 4  preparation?
5  Would you agree that the purpose of the 5 A. Yes, | seethat.
6  Lake Machado project wasto cap some contaminated | 6 Q. And looking -- you can look at the end of thisfirst
7  samplesand that that's what the objective of that 7  paragraph, that this project was done based on the
8 project was? 8  good experience of the Goodale project in Columbus,
9 A. Itwasaprimary objective. 9  correct?
10 Q. Andinthis-- let'sturn quickly to Exhibit 345, 10 A. Yes.
11 whichisaStormwater Solutions document. 11 Q. AndI'm afraid thisone | don't have a copy of, so
12 Isthe Franklin Park revitalization the 12 I'm going to ask you to look at the screenif it's
13 specific project that you were talking about when |13 convenient.
14 you referred to the City of Columbus? 14 Andthisis-- I'll mark it asanew
15 A. Yes. 15 Exhibit 350 and it's just about ponds.
16 Q. Andif you'djustliketoturnto page--thePDF |16  Andisthat --
17 page 6 of this project. | think I've highlighted 17 MS. MACCABEE: Show the top so he can see
18 it. Andinthisproject, just -- the improvement 18  that.
19 included demucking and excavation of the upper |19 BY MS. MACCABEE
20 basin, correct? 20 Q. Areyou familiar with AquaBlok installation
21 A. I'mlooking for this. 21 summaries even though you're not the marketing
22 Q. Oh, I'm sorry. 22 person?
23 A. Istherean exhibit? 23 A. I'm familiar with some of them. | don't seethem
24 Q. It'sanexhibit. | might not haveit. I'm sorry. 24 all.
25 It's 345 and you might not haveit. That would be |25 Q. Weéll, | will represent that I've downloaded all the
Page 194 Page 196
1 page 6 of the PDF. | think it sayssix out of nine | 1 ones| could find on the current website. But this
2 up there. 1I'm not quite sure. 2 installation project for Columbus, Ohio, thisisfor
3 A. Okay. 3 the Goodale project.
4 Q. Anddoyou seein thelast paragraph, that'swhat | | 4 MS. MACCABEE: Can you pull it up so that
5  wasreading from, "The improvement project included | 5 Mr. Hull can see the rest.
6  demucking and excavation of the entire upper basin | 6 BY MS. MACCABEE
7  toprovide more capacity,” et cetera. Doyousee | 7 Q. Andisthiscorrect, that thiswas an example again
g8 that? 8  of aproject that was dewatered before --
9 A. I'mlookingfor itin here. I'm sorry. 9  JUDGE LAFAVE: Mr. Hull, we're getting
10 Q. Oh, I'm sorry. 10  youahard copy.
11 MR. HOLLEMAN: Can| -- since we gave 11 THE WITNESS: Thank you.
12 Ms. Maccabee that exhibit, it doesn't have the same |12 MS. MACCABEE: Oh, thank you.
13 highlighting as what's on the screen. Soif you 13 BY MS. MACCABEE:
14 look to the highlighting, you won't be ableto find |14 Q. And, Mr. Hull, can you verify that thisisalso a
15 it. But the text should be the same. 15 project that entailed dewatering the basin before
16 ~ THE WITNESS: I'm looking for the text. 16  theconseal (ph) product was applied?
17 MS. COHEN: Page 6 of 9. 17 A. Asl recall, thebasin leaked and dewater ed itself.
18  THE WITNESS: Page 6 of 9. Okay. | have 18 Q. Okay. Andthiswasa.9-acrebasin I've
19 page 6 of 9. 19 highlighted. It'sin the first project objective on
20 BY MS. MACCABEE: 20  the pagethere.
21 Q. Do you need meto ask the question again? 21 A. | seethat.
22 A. Yes, please. 22 Q. Okay. And for the benefit of everybody €else, we're
23 Q. Andinthisproject, the Franklin Park project, you |23  going to turn to the actual pages and move on to the
24  would agree that the improvement project included |24  next page of the next PDF, which has some images.
25  demucking and excavation of the entire upper basin |25  And that's what the pond looked like before you
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1 filledit. 1 Q. Andinterms of the scale of these applications

2 Andisit correct that you -- the 2 here, would you say that thisis sort of the

3 application -- now, isthis PondSeal that you 3 customary scalethat you're familiar with in terms

4  applied to this project? 4  of actual pond sealing as opposed to -- and I'm

5 A. | believeit was. 5  setting aside sediments sequestration.

6 Q. Andisthere any difference between the common | 6 But just focusing on pond sealing, is

7 AquaBlok, wasit 2080 that isthe normal freshwater | 7 thisabout the scale that you're -- is adequately

8 formulation and PondSeal, are they the sameor are | 8 represented?

9  they different? 9 A. Thosepicturesdon't show the scale, but the
10 A. They'reessentially the samething. 10 installation spotlights again are usually prepared
11 Q. Soif I'musing PondSed, it'sjust the AquaBlok -- |11 in conjunction with a sale from a stocking
12 isit 2080 is the correct number? 12 distributor, and most of those arefairly small
13 A. That'sone common variation. 13 proj ects.

14 Q. Okay. And this-- before you apply the AquaBlok, |14 Q. Okay, and then I'm just going to show you one more

15  thisdocument saysthat water losseswereuptoa |15  of these projects then. And some of these projects

16  maximum of 12 vertical inches per 24 hoursand then |16  are done subaqueously and some are also done on a

17 they were reduced to an average loss of 17  dry surface, correct?

18  approximately one-half inch per 24-hour period; is |18 A. Correct.

19  that correct? 19 Q. I'mgoingtojust look at page 8, whichisthe

20 A. That'swhat it says. 20 Marble Cliff Crossing Pond Repair.

21 Q. And do you have any memory that it performed |21 MS. MACCABEE: And pull that up alittle

22 differently than that? 22 bit further because | need to see the highlighted

23 A. | have--1 had very littleto do with this. The |23  section.

24 company hasstocking distributorsand the company |24 BY MS. MACCABEE

25  that did these two projectswas Meredith Brothers |25 Q. And isthis copy here something that's written by
Page 198 Page 200

1 out of Clovis, Ohio. And they -- and their 1 AquaBlok rather than you individually, correct?

2 contractorsworked out how much and where, so-- | 2 A. Correct.

3 Q. Sofromyour perspective, becauseyou'resortof at | 3 Q. And I'm goingto ask you to look at this sentence,

4  thetop of the heap, thesewould only be--images | 4  and I'm not attributing it to you, but it says,

5 likethis, installations, spotlight reports, would 5  "Although excavated within abundantly placed soils,

6  only be useful as sort of summaries of how AquaBlok | 6 small instances of sand and gravel can become

7 produced a project, but it wasn't necessarily 7  exposed dong the pond bottoms and substantial water

8  something that you wereinvolved with hands-onasan | 8  canbelost to infiltration in avery short period.

9 engineer? 9  Suchwasthe case in the summer of 2020 in the north
10 A. That'scorrect. 10  pond."

11 Q. Okay. Thank you for that clarification. 11 Andthen it goes onto say that "bedrock

12 Now, I'm going to move forward. On the 12 brought water levels down to a minimum, relegating
13 next few pagesthere's some other examples of ponds |13 the once picturesque water body to a muddy mess."
14  that were actually sealed with AquaBlok. There's-- |14 Do you see that language?

15  that's still the Goodale project, but keep going. 15 A. | do.

16  Areyoufamiliar with -- are you familiar 16 Q. Andwould you agreethat if there are areasin a
17 with these projects aswell, the Rarey residential |17 pond where the permeable sand area, asmall land --
18 pond or the Jones Road farm pond? 18  small area, thoserelatively small areas can result
19 A. No, I'm not. 19 in substantial water loss due to infiltration?

20 Q. Fromwhat you'relooking at, would you say that |20 A. Exfiltration.

21 they're representative of what AquaBlok productsare |21 Q. Okay. That is-- isexfiltration the correct term?
22 capable of doing based on the fact that thisiswhat |22~ Well, infiltration through the pond bottom or

23 the AquaBlok marketing staff that you have produced? |23 exfiltration from the pond, yes, sir?

24 A. Thesearedepictions of some applicationsthat have |24 A. Yes.

25 been accomplished. 25 Q. Okay. And canyou -- can you identify any examples
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1 of pond sedling at alandfill scale or another 1 document from 2020 that you were the co-author of
2 industrial scalethat you know that weredonewitha | 2 that document if | remember correctly?
3 subagueous deposition? 3 A. Yes
4 A. LakeMachadoisthebest example. 4 Q. Andsoyou'refamiliar with that?
5 Q. And can you think of any others? Becausel know | 5 A. Yes.
6 Mr. Holleman is going to talk about that one. 6 Q. Andlet'sjust turn to page 4, which is PDF 14. |
7 A. Therewasanother pond. | can't remember thename | 7 don't know if you have that.
8 of it, in the San Diegoor LA area. Itwasacity | 8 A. | would liketo--1 don't know if | haveitin
9 pond that waslosing alot of water. Thecontractor | 9 here.
10 provided asimilar seal over there. I'msorry, | |10 Q. I'mgoing to ask you to -- since | don't have paper
11 can't remember how many acresit was. 11 copies, if youwouldn't mind looking at this. We
12 Q. And for either of these ponds, to your knowledge-- |12 won't rush you, but it's the tool we have.
13 for either of -- any of these ponds, to your 13 A. Okay. I'll try to accommodate you.
14 knowledge, wasthere alysimeter measurement of what |14 Q. Thank you.
15  thedegree of percolation to the pond waseither |15  And this pageis -- talks about the
16 before or after? 16 formulation of products used, and that there were
17 A. InthelLakeMachado, | believethey arerelyingon |17 actually three different variations tested:
18 chemical testing of the water quality to ascertain |18 AB-1585, AB-2080, and AB-37, correct?
19 performance, which isnot unusual. 19 A. Yes.
20 Theother pond that | cannot remember the 20 Q. And do those numbers then correspond to how much
21 municipality's name, sorry, they took water 21 clay they havein them, so that a 2085 has
22 measur ements and staff gauges, and using 22 15 percent, 2080 has 20 percent; isthat how that
23 climatological data made an assessment of the |23 works?
24 relative performance. 24 A. By weight. Thefirst number isthe clay mineral.
25 Q. But you would agree that this question of lysimeters |25 ~ Second number isthe aggr egate.
Page 202 Page 204
1 and measuring the actual percolation fromthepond, | 1 Q. Okay. And asageneral matter, isthe cost of the
2 that datawas not collected? I'm not sayingthatno | 2 aggregate dependent on the percentage of clay that
3 datawascollected, but lysimeter data, percolation | 3 it has?
4 through the bottom of the pond was not collected, | 4 A. 1'm sorry, could you say that again?
5 correct? 5 Q. Asageneral matter, isthe cost of the product, the
6 A. Not tomy knowledge. 6  AquaBlok product, dependent on the amount of clay
7 Q. Andisn'tit correct that none of your exampleshere | 7 that it has?
8 involve sealing the mine tailings pond? 8 A. It can have an impact.
9 A. That'scorrect. 9 Q. AndI'm going to ask you now to turn to what's
10 Q. And actually, none of the examples-- let mesee |10  page 41 of thisarticle. And | want to state
11 whereyou cover that. 11 preliminarily -- I'll giveyou al the timein the
12 Thereisonemoretopic. I'll start it. 12 world. I'm so sorry | don't have copies.
13 I might not finishit. There'saplacein your 13 And do you see the highlighted language,
14 testimony where you explain that you had 14  what is generally arelatively favorable report, the
15  successfully installed bentonite for sequestration |15  Army Corps points out concerns about AquaBlok's
16 projects under the control or the direction of the |16  serviceintegrity after wet and dry periods post
17 U.S. EPA, the Department of Defense, and other |17 capping. Do you recall that being a concern?
18 regulatory agencies. That'sall I'm going to ask 18 A. | seethat.
19  youisjust to make surethat I've got that correct? |19 Q. And areyou -- it aso says that this may -- the
20 A. Yes, that'scorrect. 20 extreme swelling --
21 Q. AndI'm going to show you -- once again, | don't |21 (Court reporter requested clarification.)
22 have a copy of this document, but your counsel -- |22 Q. This part of the report also says that the swelling
23 counsel for PolyMet may have a copy. 23 nature of the bentonite may exacerbate dessication,
24 Exhibit 203.01. And thisisacopy of -- this-- 24  cracking, and erosion by rip -- isthat rip-up clast
25  thisdocumentisaU.S. Army and Corps of Engineers |25 or riprap clast?
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1 A. | think | need to explain alittle bit thegenesis | 1 applicable about -- several minutes ago, and | --
2 of thisreport. 2 that waswhat he had -- and that's my question. The
3 Q. I'mgoing to ask you just to help me understand this | 3 only question | had is, is riprap the same as
4  part. And| wasreading it and trying to understand | 4 rip-up, Sir.
5  what rip-up clasts are and if they're the same as 5 JUDGE LAFAVE: All right.
6 riprap? 6 MR. MILLS: No, that's not --
7 A. They arenot. 7 JUDGE LAFAVE: | will respectfully -- 1
8 Q. Okay. 8  didn't recall your question being that narrow.
9 A. Thisdoesn't pertain at all to capping sedimentsor | 9 But you -- if you're -- well, what would
10 lining a pond. 10  youliketo say tofinish?
11 Q. Okay. Sothisissomethingthat only wouldtake |11 THE WITNESS: I'm almost done.
12 place in the form -- on the format of laboratory 12 JUDGE LAFAVE: Okay.
13 tedting; isthat what you're suggesting? 13 THE WITNESS: In the intervening years,
14 A. No. 14 they had -- the Corps had built alarger device
15 Q. Okay, go ahead. 15  caled a SEDflume testing device that could exert
16 A. Following Hurricane Katrina and the disastrousloss |16 much higher shear stresses on soil samples, and they
17  of property and lives, the Army Corpsof Engineers |17  wanted to test the AquaBlok material in that new
18  looked at an accelerated program to upgradetheir |18 device.
19  leviesand -- leviesrun by thelocal wardsdownin |19  The previous test with the older device,
20  theGulf Coast area, and they weredoing astudy of |20  they couldn't get it to fail, okay. So they tested
21 what types of materialsthey could useto 21 it, got it to fail with some other materials, and
22 efficiently and quickly build on top of existing |22  that'sthe subject of the study here.
23 leviesout in the air. 23 Going into the study, | didn't think it
24  They were concer ned about wave action 24  wasan applicable use that | would propose as an
25  overtopping leviesand scouring the back sidesof |25  engineer, the AquaBlok materia, to be particularly
Page 206 Page 208
1 thelevies, creating afailurewherethelevy would | 1 good at, but they want to look at it.
2 burst and flooding occurs. 2 BY MS. MACCABEE:
3  Thenthey asked if wewould beinterested 3 Q. Thank you very much. | really appreciateit, even
4 in having AquaBlok evaluated for that application, | 4  though I realize we were complete -- thiswas a
5 andl'vedonealot of work with thefolksatthe | 5  different use and | appreciate your clarification.
6  Army Corpsof Engineers experimental station down | 6 Do we want to continue? | have about --
7  inVicksburg, have a good relationship with them. | 7 | don't know -- maybe ten minutes more at most.
8 Wesaid, asalways, we're happy to accommodatethem. | 8 JUDGE LAFAVE: If you can keep it to ten,
9 Many year s before, they tested AquaBlok 9  but then wetruly have a-- like | will cut you off
10  for astrength parameter known asshear stressina |10 midsentence.
11 sediment-capping application. 11 MS. MACCABEE: Or do you want us to start
12 And asaresult of that earlier test, 12 and do ten minutes tomorrow morning?
13 they could not put a number on the strength because |13 JUDGE LAFAVE: | mean, again, | want to
14  theequipment they had wouldn't stressit enough. |14  try to get as much done as we can. What can you
15 Q. Thank you, Mr. Hull. I'm going to tell you, thisis |15  accomplishin five to ten minutes?
16 brilliant, and I'd love to hear -- 16 MS. MACCABEE: I'll try my best.
17 MR. MILLS: Objection. Hewasin the 17  JUDGE LAFAVE: All right. I will cut
18 middle of explaining it. 18  people off when | deem necessary.
19 MS. MACCABEE: But | think he had aready 19 Mr. Mills, concern?
20  explained -- excuse me. 20 MR. MILLS: No concern about continuing
21 JUDGE LAFAVE: No, Ms. Maccabee, youneed |21 togo. | do have serious concerns about how much
22 to-- youreally do need to let him answer the 22 timethey've spent on thisrelative to the time
23 guestion. 23  weregoing to get, so we're going back to the chess
24 MS. MACCABEE: But the question -- you 24  clock.
25 know, he got to the point saying that thisis not 25 JUDGE LAFAVE: Yeah. No, | appreciate
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1 your concern. 1 veryimportant in an overall cost.
2 MR. MILLS: Thank you. 2 That particular project wasatreatment
3  JUDGE LAFAVE: Thank you. 3 amendment and the cost of that material per ton
4 Ms. Maccabee, please proceed. 4  versusasealing material isa couple of multiples.
5 BY MS. MACCABEE: 5  Sothat'savery big number, according to
6 If we could just turn to Exhibit 331. Areyou 6  what | would expect.
7 familiar with thisreport, Mr. Hull, whichisfrom | 7 Second, it's my under standing that no
8  the Department of Defense which isevaluatingthe | 8  material, no bentonite amendment for the pond basin
9  useof AquaBlok at a-- as a sediment-capping tool? | 9 may be needed.
10 | probably havereviewed thisreport. 10  Third, if someisneeded, thereis--
11 Q. Andonthisreport, let'sturn quickly topage3, |11  thereisnothingthat saysyou haveto cap thewhole
12 whichisPDF 21, just to identify what kind of 12 area. Soyou might achieve the equivalent
13 AquaBlok product were -- they were using. 13  six-and-a-half-inch percolation control by
14  Andthiswas a product that had a nominal 14 identifying some ar eas within the 900 acres that
15 5 percent PAC, which is powdered-activated carbon, |15  appear to be more problematic. They may be quite
16 and a 10 percent clay, sodium bentonite, correct? |16 small.
17 A. Correct. 17 You cap those, and you see what the
18 Q. Andthen let'sturn quickly to page 38, whichison |18  responseis. So estimating how much you need to
19 PDF 56. And looking at thetop of the pageisthe |19  achievethecontral of the situation is an exercise.
20  genera estimate of coststhat are common for 20 Lastly, thesize of thescalehereis
21 capping, and they range from about 300 -- at least |21 something that I'm not familiar with. They have
22 in this 2017 report, they range from 350- to 22 rail at thesite. Railing and raw materialswould
23 $700,000 an acre. 23 dgnificantly reduce the costs. The economies of
24 Isthat consistent with what you know 24  scaleof application would significantly reduce the
25  about the cost of sediment capping? 25  costs. | could makea guess and be off by, you
Page 210 Page 212
1 A. Thecost of sediment cappingishighly dependent | 1 know, a multiple. And it's 20, 30 years down the
2 upon the location, the size of the project, the 2 road.
3 placement aspects of theproject. Thesmaller the| 3 Q. Sol think that'sreally important information. And
4  project, the more expensive per square foot. 4  athispoint, as| understand your testimony, you
5 Q. Andinthis case, this project, if you want to 5  haven't made that estimate, and you wouldn't -- you
6 scroll down alittle bit lower, thiswas -- in this 6 wouldn't be able to do that because you don't know
7 case, thisdemonstration placement was $11.21 per | 7  the scope of the project; isthat correct?
8  squarefoot? 8 MR. MILLS: Objection to the extent it
9 A. May havebeen. 9 misstates his testimony.
10 Q. Okay. And haveyou done any work to estimatethe |10  JUDGE LAFAVE: The objection is noted.
11 cost of the application of PondSeal tothe900to |11 You can answer, if you can.
12 whatever thousand-acre pond that is, the NorthMet |12 THE WITNESS: No one has asked me what it
13 talingsbasin? 13 would cost, and no one has said that they're going
14 MR. MILLS: Object that it misstates the 14  toneedit. Orif they do need it, how much they
15 record. 15 need exactly. And those are key inputs to preparing
16 THEWITNESS: | have -- 16  acost estimate.
17 JUDGE LAFAVE: Sustained. 17 BY MS MACCABEE:
18 BY MS. MACCABEE: 18 Q. | havetwo quick questionsleft. Y ou mentioned in
19 Q. Weéll, we have documentsin the record that makethe |19  your testimony a study that you did with, and it's
20 size of the pond alittle indefinite, but thisisto 20  in Exhihit 64, testing the permeability of AquaBlok
21 say it'sa905-acre pond. 21 freshwater when exposed to highly fracked water.
22 Have you done any -- made any estimates 22 Andisit correct that that experiment
23 of what it would cost to seal that pond for the 23 was conducted for 15 days?
24 NorthMet tailing space? 24 A. That ismy recollection, but I'd liketo seeit, if
25 A. Inthefirst place, the cost of the materialsis |25 | may.
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That one should be in your book.

Okay.

And we can also put up your --
MS. MACCABEE: Why don't we put up
Mr. Hull'srebuttal testimony, pages -- lines 655 to
659, so if he wants to quickly see what he testified
to.
THE WITNESS: Could you give me the page
number of the rebuttal ?

BY MS. MACCABEE
Q.

A.
Q.

A.
Q.

Of the rebuttal, yes, it's 655 to 659. Oh, page
number 38.

Thank you.

Does that refresh your recollection about the length
of the study?

Yes.

And, of course, an application, often the PondSeal
project has served its purpose for decades or even
centuries, correct? Just that question. | know you
want to say more, but I'm trying to --

I'll haveto hear the question again, sorry.

In an application, the PondSeal or the AquaBlok
project hasto last agreat deal longer than 15
days, correct?

Yes.
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to the NorthMet pond site, correct?

. That'scorrect.
MS. MACCABEE: No further questions.
JUDGE LAFAVE: Very good. Thank you very
much for your testimony this afternoon. We arein
recess until 9:00 am. tomorrow morning.
We're off the record.
(Proceedings were adjourned.)
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And in your testimony, and thisisin your rebuttal
at lines 473 to 490, you also talked about alab
study you did on establishing a planned community on
alkaline lime waste?

Yes.

And do you recall that -- and I'm sorry. I'm
hurrying because | want to get this done and respect
the judge's request, so | apologize for talking so
fast.

But | just want to clarify that this--

you're aware that the question of whether roots
would go through or avoid alkaline lime waste is not
really applicable to the NorthMet tailings basin?

It issimilar in that roots seek something to their
benefit, to benefit the plant, and if thereareno
nutrientsin the minetailings, that isa deterrent
for their -- spreading that deep (ph).

And isit correct that this study was about
akaline, high pH lime mining waste, correct?

The study wasto demonstrate that with a specific
species of grassesthat wer e being proposed for the
site, that they could achieve a good cover with a
shallow root zone.

24 Q. And that specific chemistry and specific time frame

25

and specific grasses are not necessarily applicable
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